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A B S T R A C T

Background

In a review and meta-analysis conducted in 1993, psychological preparation was found to be beneficial for a range of outcome variables
including pain, behavioural recovery, length of stay and negative aBect. Since this review, more detailed bibliographic searching has
become possible, additional studies testing psychological preparation for surgery have been completed and hospital procedures have
changed. The present review examines whether psychological preparation (procedural information, sensory information, cognitive
intervention, relaxation, hypnosis and emotion-focused intervention) has impact on the outcomes of postoperative pain, behavioural
recovery, length of stay and negative aBect.

Objectives

To review the eBects of psychological preparation on postoperative outcomes in adults undergoing elective surgery under general
anaesthetic.

Search methods

We searched the Cochrane Register of Controlled Trials (CENTRAL 2014, Issue 5), MEDLINE (OVID SP) (1950 to May 2014), EMBASE (OVID
SP) (1982 to May 2014), PsycINFO (OVID SP) (1982 to May 2014), CINAHL (EBESCOhost) (1980 to May 2014), Dissertation Abstracts (to May
2014) and Web of Science (1946 to May 2014). We searched reference lists of relevant studies and contacted authors to identify unpublished
studies. We reran the searches in July 2015 and placed the 38 studies of interest in the `awaiting classification' section of this review.

Selection criteria

We included randomized controlled trials of adult participants (aged 16 or older) undergoing elective surgery under general anaesthesia.
We excluded studies focusing on patient groups with clinically diagnosed psychological morbidity. We did not limit the search by language
or publication status. We included studies testing a preoperative psychological intervention that included at least one of these seven
techniques: procedural information; sensory information; behavioural instruction; cognitive intervention; relaxation techniques; hypnosis;
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emotion-focused intervention. We included studies that examined any one of our postoperative outcome measures (pain, behavioural
recovery, length of stay, negative aBect) within one month post-surgery.

Data collection and analysis

One author checked titles and abstracts to exclude obviously irrelevant studies. We obtained full reports of apparently relevant studies;
two authors fully screened these. Two authors independently extracted data and resolved discrepancies by discussion.

Where possible we used random-eBects meta-analyses to combine the results from individual studies. For length of stay we pooled mean
diBerences. For pain and negative aBect we used a standardized eBect size (the standardized mean diBerence (SMD), or Hedges' g) to
combine data from diBerent outcome measures. If data were not available in a form suitable for meta-analysis we performed a narrative
review.

Main results

Searches identified 5116 unique papers; we retrieved 827 for full screening. In this review, we included 105 studies from 115 papers, in
which 10,302 participants were randomized. Mainly as a result of updating the search in July 2015, 38 papers are awaiting classification.
Sixty-one of the 105 studies measured the outcome pain, 14 behavioural recovery, 58 length of stay and 49 negative aBect. Participants
underwent a wide range of surgical procedures, and a range of psychological components were used in interventions, frequently in
combination. In the 105 studies, appropriate data were provided for the meta-analysis of 38 studies measuring the outcome postoperative
pain (2713 participants), 36 for length of stay (3313 participants) and 31 for negative aBect (2496 participants). We narratively reviewed the
remaining studies (including the 14 studies with 1441 participants addressing behavioural recovery). When pooling the results for all types
of intervention there was low quality evidence that psychological preparation techniques were associated with lower postoperative pain
(SMD -0.20, 95% confidence interval (CI) -0.35 to -0.06), length of stay (mean diBerence -0.52 days, 95% CI -0.82 to -0.22) and negative aBect
(SMD -0.35, 95% CI -0.54 to -0.16) compared with controls. Results tended to be similar for all categories of intervention, although there
was no evidence that behavioural instruction reduced the outcome pain. However, caution must be exercised when interpreting the results
because of heterogeneity in the types of surgery, interventions and outcomes. Narratively reviewed evidence for the outcome behavioural
recovery provided very low quality evidence that psychological preparation, in particular behavioural instruction, may have potential to
improve behavioural recovery outcomes, but no clear conclusions could be reached.

Generally, the evidence suBered from poor reporting, meaning that few studies could be classified as having low risk of bias. Overall,we
rated the quality of evidence for each outcome as ‘low’ because of the high level of heterogeneity in meta-analysed studies and the unclear
risk of bias. In addition, for the outcome behavioural recovery, too few studies used robust measures and reported suitable data for meta-
analysis, so we rated the quality of evidence as `very low'.

Authors' conclusions

The evidence suggested that psychological preparation may be beneficial for the outcomes postoperative pain, behavioural recovery,
negative aBect and length of stay, and is unlikely to be harmful. However, at present, the strength of evidence is insuBicient to reach firm
conclusions on the role of psychological preparation for surgery. Further analyses are needed to explore the heterogeneity in the data, to
identify more specifically when intervention techniques are of benefit. As the current evidence quality is low or very low, there is a need
for well-conducted and clearly reported research.

P L A I N   L A N G U A G E   S U M M A R Y

The e4ect of psychological preparation on pain, behavioural recovery, negative emotion and length of stay a6er surgery

Background

The way people think and feel before surgery can aBect how they feel and what they do aPer surgery. For example, research shows that
people who feel more anxious before their surgery experience more pain aPer it. A review conducted in 1993 looked at the impact of
psychological preparation on outcomes aPer surgery. The term `psychological preparation' includes a range of techniques that aim to
change what people think, how they feel or what they do. This 1993 review found that psychological preparation techniques reduced pain
aPer surgery, improved behavioural recovery (how quickly people return to activities), decreased length of stay in hospital and reduced
negative emotion (e.g. feelings of anxiety or depression). We aimed to carry out an up-to-date review using Cochrane methodology to learn
whether there are helpful (or harmful) eBects of psychological preparation for people undergoing surgery, and which outcomes (pain aPer
surgery, behavioural recovery, negative emotion or length of stay) are improved.

Study characteristics

We included studies of adults who received planned surgery with general anaesthesia. We looked at seven psychological preparation
techniques: procedural information (information about what, when and how processes will happen); sensory information (what the
experience will feel like and what other sensations they may have, e.g. taste, smell); behavioural instruction (telling patients what they
need to do); cognitive intervention (techniques that aim to change how people think); relaxation techniques; hypnosis; and emotion-
focused interventions (techniques that aim to help people to manage their feelings). The psychological preparation had to be delivered
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before surgery for the study to be included in the review. We included studies that looked at the eBect of psychological preparation on
pain, behavioural recovery, length of stay and negative emotion aPer surgery (within one month). Studies were included in the review
up to the search date of 4 May 2014. We updated the search on 7 July 2015 and will incorporate the 38 studies found in this later search
when the review is updated. We included 105 studies from 115 papers, with 10,302 participants taking part. Sixty-one studies measured
the outcome pain, 14 behavioural recovery, 58 length of stay and 49 negative emotion. In accordance with the review protocol, we did not
record details about funding sources.

Key results

In this review we included 105 studies, which were reported in 115 papers. A total of 10,302 participants were randomized in these studies.
For pain, length of stay and negative emotion we combined numerical findings from the studies. We found that psychological preparation
before surgery seemed to reduce pain and negative emotion aPer the operation and may reduce the time spent in hospital by around
half a day but the quality of the evidence was low. Also, the studies used many diBerent psychological preparation techniques (oPen in
diBerent combinations) so it was not possible to discover which techniques were better. We could not statistically combine numerical
findings for behavioural recovery because few studies provided suBicient details and studies used diBerent ways of measuring how quickly
people returned to usual activities. In reviewing the studies, we found that psychological preparation, in particular behavioural instruction,
may have the potential to improve behavioural recovery. However, the quality of this evidence was very low. We looked at the eBect of
psychological preparation on pain, behavioural recovery, length of stay and negative emotion in this review and did not find evidence to
suggest that psychological preparation might lead to harm in these outcomes. However, as we did not look at other outcomes it is possible
that we did not identify potential harm.

Quality of the evidence

Many studies were poorly reported, so we could not be confident that findings were reliable. For this reason and because of the large
variation in psychological techniques, types of surgery and measures used, we graded the quality of the evidence as ̀ low' for the outcomes
pain, negative emotion and length of stay; we cannot be confident that these techniques help patients to recover from surgery. For
behavioural recovery, we further downgraded the quality of the evidence to `very low' because of problems with measurement and
reporting of the outcome.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings for the main comparison.   Any intervention compared to control for adults undergoing surgery under general anaesthesia

Any psychological preparation intervention compared to control for adults undergoing surgery under general anaesthesia

Patient or population: adults undergoing elective surgery under general anaesthesia

Setting: pre-surgical contexts (typically hospitals/preoperative clinic settings); setting was not limited by country/language/type of hospital
Intervention: psychological preparation interventions presented to participants preoperatively; interventions contained one or more of the following components: proce-
dural information; sensory information; behavioural instruction; cognitive intervention; relaxation techniques; hypnosis; emotion-focused intervention
Comparison: control group (typically standard care and/or attention control)

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Control Any intervention

Relative effect
(95% CI)

No of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Postoperative pain - mea-
sured with a range of tools
and placed on a standard-
ized scale

Higher scores = higher pain

- The mean pain in the intervention group
was 0.2 (95% confidence interval 0.35 to
0.06) standard deviations lower

- 2713
(38 RCTs)

⊕⊕⊝⊝

LOW1

-

Behavioural recovery - mea-
sured with a range of tools

Insufficient da-
ta were avail-
able to calcu-
late standard-
ized scores

Findings suggested that psychological
preparation has potential to improve be-
havioural recovery outcomes, but no clear
conclusions could be reached

- 1441 partici-
pants were ran-
domized (14
RCTs)

⊕⊝⊝⊝

VERY LOW2

Data from stud-
ies were not
combined in
meta-analysis
because of a
low number of
studies contain-
ing suitable da-
ta and a wide
range of out-
come measures

Length of stay in hospital
(days)

The mean
length of stay
for the control
groups ranged
from 2.11 to
18.6 days

The mean length of stay (days) in the inter-
vention group was 0.52 days fewer (95%
confidence interval 0.82 to 0.22)

- 3313
(36 RCTs)

⊕⊕⊝⊝

LOW3

-
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Negative affect - measured
with a range of tools and
placed on a standardized
scale

Higher scores = higher neg-
ative affect (e.g. more anxi-
ety)

- The mean negative affect in the interven-
tion group was 0.35 (95% confidence inter-
val 0.54 to 0.16) standard deviations lower

- 2496
(31 RCTs)

⊕⊕⊝⊝

LOW4

-

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: confidence interval; RCT: randomized controlled trial

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Many studies reported insuBicient methodological details to ascertain risk of bias (rated `serious', see Figure 1), and heterogeneity was high (71%, also rated `serious'). We
therefore downgraded the overall quality of evidence by two points.
2We downgraded the quality of evidence as `risk of bias' was rated as `very serious' - there were a high proportion of `uncertain' ratings for risk of bias categories, and the
number of studies with robust measures meeting our inclusion criteria and reporting suitable data for meta-analysis was low. We made a further downgrade for high heterogeneity
(treated as `serious'). We therefore downgraded the overall quality of evidence by three points.
3Many studies reported insuBicient methodological details to ascertain risk of bias (rated `serious', see Figure 1), and heterogeneity was high (74%, also rated `serious'). We
therefore downgraded the overall quality of evidence by two points.
4Many studies reported insuBicient methodological details to ascertain risk bias (rated ̀ serious', see Figure 1), and heterogeneity was high (81%, also rated ̀ serious'). We therefore
downgraded the overall quality of evidence by two points.
 
 

C
o
ch
ra
n
e

L
ib
ra
ry

T
ru
ste

d
 e
v
id
e
n
ce
.

In
fo
rm

e
d
 d
e
cisio

n
s.

B
e
tte

r h
e
a
lth

.

  

C
o
ch

ra
n
e D

a
ta
b
a
se o

f S
ystem

a
tic R

e
vie

w
s



P
sy
ch
o
lo
g
ica

l p
re
p
a
ra
tio

n
 a
n
d
 p
o
sto

p
e
ra
tiv

e
 o
u
tco

m
e
s fo

r a
d
u
lts u

n
d
e
rg
o
in
g
 su

rg
e
ry
 u
n
d
e
r g

e
n
e
ra
l a
n
a
e
sth

e
sia

 (R
e
v
ie
w
)

C
o
p
yrig

h
t ©

 2016 T
h
e C

o
ch

ra
n
e C

o
lla

b
o
ra
tio

n
. P

u
b
lish

ed
 b
y Jo

h
n
 W

ile
y &

 S
o
n
s, Ltd

.

6

Figure 1.   `Risk of bias' graph: review authors' judgements about each risk of bias item presented as percentages across all included studies.
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B A C K G R O U N D

Many people experience anxiety and negative cognitions when
approaching surgery (Mathews 1981). There is good evidence
that how people think and feel before surgery aBects their
outcomes aPer surgery. Negative psychological factors such as
anxiety, depression and catastrophizing have been found to predict
postoperative pain (Arpino 2004; Bruce 2012; Granot 2005; Munafó
2001). Catastrophizing has been defined as "an exaggerated
negative orientation toward noxious stimuli" (Sullivan 1995).

A range of mechanisms exist by which psychological variables
could aBect recovery aPer surgery. First, negative emotions
can enhance pain sensations (Rainville 2005; van Middendorp
2010). Second, cognitions and emotions influence behaviour (for
example doing physiotherapy exercises, taking analgesics) and
are likely to influence pain and return to usual activities. Third,
stress has been linked to the slower healing of wounds through
psychoneuroimmunological mechanisms (mechanisms whereby
psychology interacts with the nervous and immune systems)
(Maple 2015; Marucha 1998; Walburn 2009). It is therefore likely that
psychological interventions that reduce negative emotions such
as anxiety, worry about surgery and perceptions of stress, or that
change patients' recovery-related behaviour, may lead to positive
postoperative outcomes.

Psychological preparation for surgery has been demonstrated to
improve outcomes. In a review and meta-analysis (Johnston 1993),
psychological preparation was found to be beneficial for a range
of outcome variables that included negative aBect, pain, pain
medication, length of hospital stay, behavioural recovery, clinical
recovery, physiological indices and satisfaction.

Since the 1993 review (Johnston 1993), this research field has
continued to develop. Standards of conducting randomized
controlled trials have improved, technology has advanced to
permit more detailed bibliographic searching and new studies
testing psychological preparation procedures have been published.
The present review tested, using modern review techniques,
analysis methods and a larger research base, a) whether there
is evidence for beneficial (or harmful) eBects of psychological
preparation for surgery, and b) which outcomes of pain,
behavioural recovery, length of stay and negative aBect are
improved (or worsened) following preparation.

Description of the condition

Surgery is carried out for a range of health conditions either as
a diagnostic or treatment intervention. While surgery may lead
to health improvements, it also negatively impacts on a range of
health outcomes including pain, activity limitations and anxiety, at
least in the short term (Johnston 1980).

Elective surgery diBers from emergency surgery in that patients
have time to prepare themselves and to be prepared for
surgery. Preparation for emergency surgery is much more diBicult
to provide in a controlled manner and the eBectiveness of such
interventions is likely to diBer because of that diBerence in
context. Thus, emergency surgery should be considered separately
and we only included participants undergoing elective surgery in
this review. 

DiBerent psychological threats and coping mechanisms can be
involved for the patient depending on whether procedures are
undertaken using general anaesthetic or local anaesthetic.  For
example in some procedures that are performed under local
anaesthetic the patients are required to be actively involved,
and so eBective preparation will have diBerent components
compared with preparation for a procedure where the patient is
unconscious. Therefore, following Johnston 1993, we only included
procedures involving general anaesthetic.

Description of the intervention

Psychological preparation incorporates a range of strategies
designed to influence how a person feels, thinks or
acts (emotions, cognitions or behaviours). Johnston 1993
found that the following types of intervention benefited
patients, on at least one postoperative outcome: procedural
information, sensory information, behavioural instruction,
cognitive intervention, relaxation techniques, hypnosis and
emotion-focused interventions.

Procedural information

Procedural information describes the process the patient will
undergo in terms of what will happen, when it will happen and how
it will happen.

Sensory information

Sensory information describes the experiential aspects of the
procedure, that is, what it will feel like and any other relevant
sensations (for example taste, smell).

Behavioural instruction

Behavioural instruction consists of telling patients what they
should do to facilitate either the procedure or their recovery from
the procedure (Mathews 1984). For example a patient could be
told how to use equipment, such as a patient-controlled analgesia
pump.

Cognitive interventions

Cognitive interventions aim to change how an individual thinks,
especially about negative aspects of the procedure. Cognitive
techniques include cognitive reframing and distraction. Cognitive
reframing involves developing a diBerent perspective that enables
a positive or neutral rather than negative thought, for example
focusing on the number of people who do well aPer a surgical
procedure rather than the number who fare badly.  Distraction leads
to focusing thoughts on other things (and could include relaxation).

Relaxation techniques

These involve "systematic instruction in physical and cognitive
strategies to reduce sympathetic arousal, and to increase muscle
relaxation and a feeling of calm" (Michie 2008). Relaxation
techniques can be used before surgery to reduce tension and
anxiety and include progressive muscle relaxation (where each
muscle group is tensed and then relaxed), simple relaxation (each
muscle group is relaxed in turn), breathing techniques (for example
the practice of diaphragmatic breathing) and guided imagery (for
example imagining a pleasant, relaxing environment).

Psychological preparation and postoperative outcomes for adults undergoing surgery under general anaesthesia (Review)
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Hypnosis

A range of procedures are used for hypnotic induction, including
suggestions to relax. During hypnosis "one person (the subject)
is guided by another (the hypnotist) to respond to suggestions
for changes in subjective experience, alterations in perception,
sensation, emotion, thought or behavior" (APA 2005).

Emotion-focused interventions

Emotion-focused interventions aim to enable the person to
regulate or manage their feelings or emotions.   Emotion-
focused methods include:  enabling the discussion, expression
or acceptance of emotions; facilitating contextualization (putting
emotions into context, e.g. of life, relationships, past experiences);
and enabling the understanding of emotions (e.g. giving them
meaning).   In this review, if the focus of the intervention was
to change how someone thinks, we coded it as a ‘cognitive
intervention’.

How the intervention might work

Studies have shown that psychological preparation for surgery
can have a beneficial eBect upon a range of postoperative
outcomes (Johnston 1993). Likely mechanisms for these processes
vary depending upon the intervention used. Some intervention
types focus on reducing negative emotions, such as anxiety,
and negative thought processes. Providing procedural information
is expected to reduce anxiety because it helps the patient to
know what to expect when they undergo surgery. It reduces
uncertainty, and ensures that concern is not caused by events
that are part of normal hospital procedures (Ridgeway 1982).
Similarly to providing procedural information, providing sensory
information is expected to reduce anxiety by reducing the
discrepancy between the sensation expected by the patient
and the sensation actually experienced (Johnson 1973). For
example, if a patient expects to experience discomfort aPer
surgery in a particular bodily location, when this discomfort is
experienced it is understood as being part of the normal surgical
experience rather than an indication that something has gone
wrong. Cognitive interventions aim to reduce negative emotions
and thoughts related to the surgical process by either changing
negative thoughts or refocusing attention elsewhere, and emotion-
focused interventions target an individual's emotions directly.
Relaxation and hypnosis interventions aim to make an individual
feel more relaxed, both psychologically and physiologically, and
may eBectively act as distraction techniques, so reducing both
negative emotions and negative thoughts. As noted earlier,
negative thoughts and emotions influence wound healing (Kiecolt-
Glaser 1998), perceptions of pain and also behaviour. Finally,
behavioural instruction aims to directly influence behaviours that
are important in enabling the surgical procedure to go well and
to enhance recovery, for example teaching people how to manage
their own analgesia, or instructing them as to when they should
return to usual activities for optimal recovery.

Why it is important to do this review

Improving outcomes aPer surgery has a range of benefits both
for the individual and for the healthcare service. Individuals will
benefit from reduced postoperative pain and a quicker return
to activity. Economic benefits include shorter stays in hospital,
reduced use of pain medication and quicker return to work.

O B J E C T I V E S

To review the eBects of psychological preparation on postoperative
outcomes in adults undergoing elective surgery under general
anaesthetic.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included both published and unpublished randomized
controlled trials (RCTs). We excluded quasi-randomized trials. We
included, and narratively described, cluster-randomized controlled
trials but did not include them in the meta-analyses.

Types of participants

We included studies with adult participants (aged 16 years or
older) undergoing elective surgery under general anaesthesia. If
information about anaesthesia was not provided we contacted the
study authors for confirmation. If no response was received, we
took advice from a clinician (either a surgeon or anaesthesiologist)
who assessed whether that type of surgery would usually be
performed under general anaesthesia. We included or excluded
studies on this basis. Some surgical procedures are carried out
under either general or local anaesthesia (for example inguinal
hernia repair surgery). We included studies containing a mixture
of participants undergoing general and local anaesthesia but
excluded studies where all participants underwent, or were
expected to have undergone, local (or no) anaesthesia (with or
without sedation).

We included studies of people who have received premedicative
sedative prior to general anaesthesia. DiBerent issues are
encountered with children undergoing surgery (for example their
developmental stage) and diBerent psychological techniques are
used (Johnston 1993). Studies tend to focus either on adults or
children.  We excluded participants aged less than 16 years from this
current review.

We excluded studies focusing on patient groups with clinically
diagnosed psychological morbidity. However, we did not exclude
studies that included participants with mental disorders or
subclinical symptoms co-existing with the condition that led to the
operation.

Types of interventions

Psychological preparation, including:

1. procedural information;

2. sensory information;

3. behavioural instruction;

4. cognitive interventions;

5. relaxation techniques;

6. hypnosis;

7. emotion-focused interventions.

‘Psychological preparation’ was defined as interventions where the
intervention was entirely provided before surgery (this preparation
could include, for example, instructions for the participant for aPer
surgery, but the implementation of the intervention had to be
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pre-surgery).   We were interested in the psychological content of
the intervention in this review rather than how it is delivered.
   There are studies that compare diBerent formats (e.g. leaflet
versus video) or timings, but the actual content of the intervention
is the same.  We excluded these papers. Where the control group
also received an element of preoperative preparation (for example,
procedural information), the intervention group was required to
receive that element beyond that received by the control group
(for example, more detailed procedural information, or procedural
information about additional aspects of surgery) to be considered
as an `intervention'.

Types of outcome measures

We included studies that collected data on two primary and two
secondary outcomes. We only included outcomes measured within
30 days/one month post-surgery. We excluded studies that did
not measure these outcomes for pragmatic reasons: because of
the size of the review and available research team resources,
including all studies measuring any outcome was not manageable
(see DiBerences between protocol and review). Where repeated
measurements of outcomes were taken postoperatively, we used
the earliest measure for the main meta-analysis. This is because,
while the longest follow-up is important for longer-term recovery,
it was likely that most studies would include short-term outcome
data but only a few would also include longer time frames.

Primary outcomes

1. Postoperative pain

1a. Postoperative pain intensity: there are a range of well-
used measures for pain and some studies report pain as an
outcome using more than one measure. We extracted all reported
postoperative pain outcomes from each study.

We used the following hierarchy when deciding which
postoperative pain measure to use in the meta-analysis:

1. the pre-specified postoperative pain outcome (if given);

2. a visual analogue scale (VAS), for example from 0 to 100 (or 0 to
10);

3. McGill Pain Questionnaire (MPQ) (Melzack 1975) intensity rating,
Present Pain Intensity;

4. other MPQ ratings: i) Pain Rating Index (weighted or
unweighted), ii) Number of Words Counted;

5. Short Form-36 (SF-36) pain (Ware 2000);

6. Nottingham Health Profile pain (Hunt 1983);

7. other pain intensity scale.

We analysed pain at rest over pain at movement; moving in bed
over pain when standing or walking; average pain over pain at rest
or current pain; current pain over retrospective pain; worst pain
over least pain or current pain. We prioritized sensory over aBective
measures, and self-report over observer-report pain measures.

1b. Proportion of participants in pain postoperatively as defined by
the authors of included studies.

2. Behavioural recovery* (defined as: resumption of performance
of tasks and activities).

Where multiple measures were used, we made the following
decisions in prioritizing measures:

1. SF-36 physical function (Ware 2000);

2. Nottingham Health Profile: Physical mobility (Hunt 1983);

3. Barthel Index (Mahoney 1965);

4. Western Ontario and McMaster Osteoarthritis Index (WOMAC)
functional status (Bellamy 1988).

Secondary outcomes

1 Negative a4ect*

Where multiple measures were used, we used the following
hierarchy when deciding which measures to use in meta-analysis:

1. State Trait Anxiety Inventory (STAI) state (Spielberger 1983);

2. STAI trait (Spielberger 1983);

3. Profile of Mood States (POMS) tension/anxiety (McNair 1971);

4. POMS global (McNair 1971);

5. Multiple ABect Adjective Check List (MAACL) Anxiety/fear
(Zuckerman 1965);

6. MAACL total (Zuckerman 1965);

7. Mood Adjective Checklist (MACL) (RadloB 1968);

8. Hospital Anxiety and Depression Scale (HADS) anxiety (Zigmond
1983);

9. HADS depression (Zigmond 1983);

10.General Health Questionnaire 28 (Goldberg 1978);

11.Perceived Stress Scale (Cohen 1983);

12.Hospital Anxiety Scale (Lucente 1972);

13.SF-36 mental health (Ware 2000);

14.Nottingham Health Profile: Emotional Reaction (Hunt 1983);

15.Psychologic Global Well-being Scale (Dupuy 1984);

16.BSKE (EWL) (Befindlichkeitsskalierung durch Kategorien und
EigenschaPswörter): Psychological Global Well-being/mood
(Janke 1994);

17.Structured interview: Modified Present State Examination
schedule (Tait 1982) and the Diagnostic and Statistical Manual of
Mental Disorders, third edition (DSM-III) (APA 1980).

2. Length of stay in hospital (days)

*For the outcomes of behavioural recovery and negative aBect
we included only studies that used measures with published
psychometric properties, including reliability and validity. We
recorded the timing of outcome assessment.

Search methods for identification of studies

Electronic searches

We searched the Cochrane Central Register of Controlled Trials
(CENTRAL 2014, Issue 5); MEDLINE (Ovid SP) (1950 to 4 May
2014); EMBASE (Ovid SP) (1982 to 4 May 2014); PsycINFO (Ovid
SP) (1982 to 4 May 2014); CINAHL (EBSCOhost) (1980 to 4 May
2014); Dissertation Abstracts and ISI Web of Science (1946 to 4
May 2014). We reran the search on 7 July 2015; the additional
studies identified (aPer screening titles and abstracts to exclude
any obviously irrelevant studies) are listed under Characteristics of
studies awaiting classification.

Psychological preparation and postoperative outcomes for adults undergoing surgery under general anaesthesia (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

9



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

We used the following subject search terms for searching the
databases:

`psychological preparat*', education, information, instruction,
cognitive interven*, `cognitive behavio?ral therapy', `cognitive
therapy', `behavio*ral therapy', hypnosis, relaxation, guided
imagery, surgery, operat*, surgical procedure, general
an*esthetic, elective surgery, cholecystectomy, hysterectomy,
hernia repair, herniorrhaphy, hernioplasty, joint replacement
surgery, arthroplasty.

We combined our subject search terms with the Cochrane highly
sensitive search strategy for identifying RCTs as suggested in the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2011). The full search strategies are provided in the Appendices
(Appendix 1 for CENTRAL, The Cochrane Library; Appendix 2 for
MEDLINE (OvidSP); Appendix 3 for EMBASE (OvidSP); Appendix 4 for
CINAHL (EBSCOhost); Appendix 5 for ISI Web of Science).

Searching other resources

We searched the reference lists of relevant papers for additional
sources where references were provided in the English language.
We contacted the authors of relevant studies to identify
unpublished studies and dissertations.

We did not limit the search by language or publication status.
Where papers were in a non-English language, we asked a speaker
of that language to screen the paper. A member of the review
team went over the screening, checking each decision with the
screener's description of what happened in the paper. Where the
paper was deemed to fit the review criteria, if a member of the
review team spoke the language, that individual extracted the data,
with a second member of the review team (RP) then checking, by
discussion with the first extractor, that decisions made and data
extracted were correct. Where no member of the review team spoke
the language of the paper, we gained English translations and
extracted data in the same way as for English language papers.

Data collection and analysis

Selection of studies

One review author (RP) checked titles and abstracts of retrieved
studies to exclude obviously irrelevant reports. A small, random
sample was double-checked by a second researcher (research
assistant Yvonne Cooper, or authors MU and JB). Where the
title and abstract indicated that a paper had the potential to fit
inclusion criteria, copies of the trial were independently assessed
for inclusion by two researchers (RP and one other member of the
team: research assistant Louise Pike or authors MU, AM, CV, JB, NS,
MJ or LBD). We resolved any disagreements by discussion with a
third researcher (a member of the authorship team who had not
assessed the paper).

Data extraction and management

Two review authors (RP and either MU, AM, JB, CV, MJ, JB, NS
or research assistant Louise Pike) independently carried out data
extraction using a data extraction form (see Appendix 6). We
resolved any disagreement by discussing the matter with a third
author (an author who had not previously extracted data from that
paper). We extracted the following data:

• Study participants: age, gender, total number of participants,
location, setting, surgery type.

• Study methods: study design, study duration.

• Interventions: theoretical nature of intervention, number of
intervention groups, specific intervention, intervention details
(including delivery method), integrity of intervention, timing of
intervention, control groups, usual care description, adherence
to intervention and control, attrition rate, loss to follow-up rate.

• Outcomes: outcomes and time points a) collected, and b)
reported; outcome definition, author's definition of outcome;
measurement tool details (including, for example, upper and
lower limits, whether high or low score is good outcome).

• Results: number of participants allocated to each intervention
group, missing participants, means, standard deviations,
proportions, estimate of eBect with confidence interval, P value,
subgroup analysis information when appropriate (e.g. monitors
and blunters (information seekers or avoiders), see Miller 1983).

• Study withdrawals or losses to follow-up.

We described interventions according to whether they contained
procedural information, sensory information, behavioural
instruction, cognitive intervention, relaxation techniques, hypnosis
or emotion-focused interventions. We coded preparation received
by control group participants in the same way.

We (RP) contacted study authors for additional data. We used a two-
stage approach.  A first email asked for key information: whether (if
not stated) general anaesthesia was used, whether they measured
any outcomes not reported in the paper and whether they knew of
other (e.g. unpublished) studies.  We also asked the study authors
if they would be happy for us to contact them with additional
questions. If the study authors replied and were happy for us to ask
them for further information, we sent them a more detailed email
if further information was required.

Assessment of risk of bias in included studies

Two review authors (RP and either MU, AM, JB, CV, MJ, JB,
NS or research assistant Louise Pike) independently assessed
studies' risk of bias using the tool described in Chapter 8 of the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2011). This tool requires the review authors to assess risk of
bias in the following domains: sequence generation, allocation
concealment, blinding of participants, personnel and outcome
assessors, incomplete outcome data, selective outcome reporting
and other sources of bias. In addition, the review authors noted
whether the study used intention-to-treat analysis methods (Hollis
1999) (see Appendix 7 for table). We used a single criterion
to classify studies as following the intention-to-treat principle:
participants needed to be kept in the intervention groups to which
they were randomized, regardless of the intervention they received
(i.e. analysis was not according to per-protocol or treatment-
received).

Studies with high or unclear risk of bias were to be given reduced
weight in the meta-analysis compared with studies at low risk
of bias. We anticipated that meta-analysis would be restricted to
studies at low (or lower) risk of bias, as per Section 8.8.3.1 of the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2011). We planned to conduct sensitivity analyses to determine
whether excluding studies at a high risk of bias aBected the results
but we did not do so because of the low number of studies

Psychological preparation and postoperative outcomes for adults undergoing surgery under general anaesthesia (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

10



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

deemed to be at `low risk' of bias (see Risk of bias in included
studies). We did not expect blinding of participants or personnel
administering the intervention because of the interactive nature
of the interventions. We described any blinding that was carried
out, and rated the risk of bias following the Cochrane guidelines,
but high risk of bias for performance bias was not seen to
diminish the quality of the paper. We recorded the adequacy of the
blinding of outcome assessors (returning data by post was deemed
acceptable).

Measures of treatment e4ect

We performed meta-analyses according to the recommendations
of the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011). For dichotomous variables, we planned to calculate
risk ratios (RR) with 95% confidence intervals (CI). For continuous
data where each study used the same units (i.e. for length of stay),
we calculated mean diBerences for each study and their 95% CIs.

For the postoperative pain and negative aBect outcomes a variety
of scales were used so we calculated a standardized eBect size -
the standardized mean diBerence (SMD), or Hedges' g. We used
final scores as standard. However, some studies only reported
mean (SD) change from baseline; for these studies we used the
diBerence in mean change scores as the eBect size. If no continuous
postoperative pain data were available but dichotomous data were
presented, we used the log odds ratio instead as the eBect size. It
was only necessary to do this for one study (Coslow 1998).

If necessary, we reversed the sign of the eBect size so that values
below zero always indicated that the intervention group was
favoured.

Unit of analysis issues

We included only patient-randomized studies in the meta-analyses.
We reported the results of cluster-randomized studies as part of the
narrative review.

Dealing with missing data

If any necessary data were missing, when we contacted authors
about their studies we specifically asked them about the missing
data (see Data extraction and management for procedure taken
with contacting authors). Missing standard deviations (SD) was a
common situation in this review. We were able to calculate (or
estimate) standard deviations in a variety of ways. These included
calculating the SD from the standard error of the mean (SEM),
95% confidence intervals or from t or F statistics. If the majority of
studies in a meta-analysis still had missing SDs we did not impute
these. Otherwise, we used an unweighted average of SDs from
other studies in the review. We used identical imputed values for
both intervention and control groups.

Assessment of heterogeneity

We considered and tested heterogeneity between trials, where
appropriate. To test for gross statistical heterogeneity between

all trials, we used Chi2 tests for heterogeneity and quantified

heterogeneity using the I2 statistic (Higgins 2011).

Assessment of reporting biases

We did not plan to assess reporting biases using, for example,
funnel plots, because of the probable heterogenous nature of the

studies and probable small number of studies appropriate for
comparison. However, there proved suBicient studies to examine
funnel plots for the overall, `omnibus' analyses.

Data synthesis

We entered quantitative data into Cochrane RevMan 5.3 soPware
and, where appropriate, statistically aggregated the data. We
pooled data for all outcomes using an inverse variance approach.
We used random-eBects models for all analyses because of
expected heterogeneity in interventions and outcomes.

Where it was not possible to pool data, or if summary measures
were medians (with range or interquartile range (IQR)), we
presented these details in table format and discussed the results.

For each outcome we performed an initial `omnibus' meta-
analysis. We use the term ̀ omnibus' to describe an overall analysis,
including all of the psychological preparation interventions
(whatever the types of interventions used) and compared these
(any psychological preparation intervention) versus controls.

Many studies in the review contained two or more randomized
arms. We classified the interventions in each arm separately. To
avoid double counting of control groups, for the omnibus analysis
we pooled the data in all intervention arms using the standard
pooling formula and classified the study as administering any of the
interventions included in any of the pooled arms.

The only non-standard design (i.e. non individually randomized
controlled trial) that met the inclusion criteria was a clustered
randomized controlled trial design. We narratively synthesized
these studies - they were not included in meta-analysis.

`Summary of findings' table

We included each outcome (postoperative pain, behavioural
recovery, negative aBect and length of stay) in a `Summary of
findings' table (Summary of findings for the main comparison). For
each outcome, the table indicated the eBect for the control group
and corresponding eBect for the intervention group as appropriate,
with the number of studies and participants included in analyses.
We assessed the quality of the body of evidence for each outcome
(postoperative pain, behavioural recovery, negative aBect, length
of stay) using the GRADE approach, as described in Chapter 12
of the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011). As we only included RCTs, our start point for grading
the evidence was `high quality'. We downgraded by one level for
serious factors, and two levels for very serious factors in: limitations
in design or implementation of studies (risk of bias); indirectness of
evidence; heterogeneity or inconsistency of results; imprecision of
results; or high likelihood of publication bias.

Subgroup analysis and investigation of heterogeneity

We planned to carry out subgroup analyses to compare trials
of high methodological quality with trials of low methodological
quality but did not do so because of the small number of studies
judged to be at `low risk' of bias (see Risk of bias in included
studies).

Following the omnibus analysis we carried out additional separate
meta-analyses corresponding to the seven intervention categories
(procedural information, sensory information, behavioural
instruction, cognitive interventions, relaxation techniques,

Psychological preparation and postoperative outcomes for adults undergoing surgery under general anaesthesia (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

11



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

hypnosis and emotion-focused interventions). We divided studies
into those with that intervention category only (referred to
as `pure' studies, e.g. procedural information only) and those
including that intervention category in combination with other
intervention types (referred to as `mixed', e.g. procedural
information + sensory information + behavioural instruction) and
conducted subgroup analyses so that the eBect of both all
studies including procedural information and of `pure' procedural
information studies could be evaluated. For multi-arm studies,
by including only data from relevant arms we were oPen able to
include diBerent data to those included in the omnibus analysis.

Sensitivity analysis

Jüni recommends consideration of the important quality
components of a given meta-analysis when conducting sensitivity
analyses (Jüni 2001). We planned to perform sensitivity analyses
to evaluate the eBect on the overall result of removing trials with
low methodological quality (as identified using the Cochrane tool)
(Appendix 6), but did not do so because of the small number
of studies judged to be at low risk of bias (see Risk of bias
in included studies). Low methodological quality studies were
those where: a) sequence generation or allocation concealment

was judged as high risk or unclear, b) there was no or unclear
blinding of outcome assessors, c) incomplete outcome data were
not adequately addressed (assessed as high risk or unclear), d) the
study appeared to be at risk of selective outcome reporting (high
risk or unclear), d) the study did not appear to have been conducted
according to intention-to-treat (i.e. it was not clear that participants
were kept in the group to which they were allocated, regardless of
the intervention they received) (high risk or unclear), d) the study
appeared to be at risk of other sources of bias (high risk or unclear).

R E S U L T S

Description of studies

Results of the search

Electronic searches identified 6781 papers; we identified an
additional 151 papers through contact with authors and screening
reference lists. We removed 1816 duplicate papers, leaving 5116
whose titles and abstracts we screened for broad relevance. This
led to us retrieving 827 papers for full screening. We were unable
to locate 24 references (2.9% of papers to be retrieved for full
screening). See Figure 2 for the flow chart of studies included and
excluded from the review.
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Figure 2.   Study flow diagram.
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Figure 2.   (Continued)

 
Included studies

We included 105 studies (from 115 papers) in which 10,302
participants were randomized (see Characteristics of included

studies). Sixty-one papers measured the outcome postoperative
pain, 58 length of stay, 50 negative aBect and 14 behavioural
recovery. We attempted to contact all authors, with the exception
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of five studies' authors where the study reports were retrieved
late in the review process (Barbalho-Moulim 2011; Done 1998;
McGregor 2004; Rajendran 1998; Rosenfeldt 2011). The publication
dates of the included studies ranged from 1970 to 2014 and studies
were conducted in a wide range of countries (36 in the USA, 13
in the UK, nine in Canada, seven in China, six in Australia, five
in the Netherlands, four in Germany, three in Sweden, and one
or two studies in each of: Austria, Brazil, Denmark, Egypt, France,
India, Iran, Ireland, Italy, New Zealand, Nigeria, Romania, Serbia,
Singapore, Spain, Switzerland, Taiwan and Turkey).

The study participants underwent a wide range of surgical
procedures. Twenty-seven studies investigated participants
undergoing cardiothoracic surgery (including 17 exclusively
containing participants undergoing coronary artery bypass graP
surgery). Hip or knee joint surgery was examined in 22 studies
(four knee replacement only, 10 hip replacement only, eight both
hip and knee replacement surgery). Seven studies considered
cholecystectomy, seven hysterectomy and two breast surgery.
The following procedures were considered in a single study
each: urinary diversion surgery, colorectal resection, laparoscopic
tubal ligation, minimally invasive radio-guided parathyroidectomy,
rectal cancer surgery, periodontal surgery, inguinal hernia and
gastric bypass surgery. Thirty-one studies addressed a mixture of
procedures and one study did not state the surgical procedure(s).

The included studies used a range of intervention components,
and intervention content was rarely `pure', consisting of a
single intervention. Procedural information was reported in 59
interventions (`pure' procedural information content in eight),
sensory information in 38 (`pure' sensory information in one),
behavioural instruction in 71 (`pure' in 28), cognitive interventions
in 27 (`pure' in eight), relaxation techniques in 35 (`pure' in 13),
hypnosis in six (`pure' in one) and emotion-focused interventions
in 12 (`pure' in one). Studies generally contained fairly small
sample sizes.

We found that control group content was generally poorly reported.
Pure procedural information content was reported in 17 control
groups, pure behavioural instruction in 11 and combinations of
interventions in 23 studies. FiPy-six studies provided insuBicient
information for us to categorize control content - for example,
authors frequently described the control group as consisting
of `usual care' without describing what usual care was. It is
highly likely that intervention content is missing from these
descriptions because if participants were provided with absolutely
no procedural information or behavioural instruction prior to their
surgery they would not know when to arrive for their surgery or
what to do (e.g. when to fast prior to their anaesthetic).

As per our protocol (Powell 2010), we did not extract funding
sources from papers in this review.

Excluded studies

We excluded 674 papers on full screening of retrieved papers.
Details of 27 key excluded papers are provided (Anderson 1987;

Blay 2005; Boore 1978; Burton 1991; Burton 1994; Croog 1994;
Domar 1987; Enqvist 1995; Eremin 2009; Huang 2012; Johnson
1978a; Lengacher 2008; Liu 2013; Manyande 1995; Manyande
1998; Mitchell 2000; Montgomery 2002; Montgomery 2007; Sheard
2006; Shelley 2009; Stergiopoulou 2006; Sugai 2013; Surman 1974;
Timmons 1993; Voshall 1980; Wang 2002; Wells 1986). For further
details of the excluded studies see the Characteristics of excluded
studies.

Ongoing studies

We did not include two papers, Jong 2012 and Hansen 2013, as the
research was complete but authors were reluctant to share study
details with us prior to publication.

Studies awaiting classification

On full screening of retrieved papers in May 2014, two provided
insuBicient information to determine whether or not they met
the review's inclusion criteria and our attempts to contact the
authors for further information were not successful (Johansson
2007; Lookinland 1998).

We reran the searches in July 2015. These searches identified
a further 753 papers. On removing duplicates across databases,
614 papers remained. We checked these references for overlap
with searches previously conducted and identified a further 96
duplicates. These searches therefore identified 518 new papers.
RP screened the titles and abstracts of these papers for relevance
(with JB checking a randomly selected 5% of titles and abstracts);
482 papers were excluded. The remaining 36 papers appear to
potentially have relevance and should be retrieved and screened
in detail when this review is updated (Akinci 2015; Angioli 2014;
Attias 2014; Bergin 2014b; Calsinski Assis 2014; Chevillon 2014;
Chow 2014; Dathatri 2014; Eckhouse 2014; El Azem 2014; Ellett
2014; Foji 2015; Fraval 2015; Furuya 2015; Gade 2014; Gillis 2014;
Gyulaházi 2015; Hansen 2015; Henney 2014; Heras 2014; Hoppe
2014; Huber 2015; Johansson 2007; Kol 2014; Lai Ngor 2014; Louw
2014; Mohammadi 2014; Novick 2014; Paul 2015; Rolving 2014;
Saleh 2015; Shahmansouri 2014; Umpierres 2014; Van Acker 2014;
West 2014; Würtzen 2015; Xin 2015). Details of these papers can be
found in Characteristics of studies awaiting classification.

Risk of bias in included studies

Details of `Risk of bias' assessments for each study are provided in
Characteristics of included studies, with summaries across studies
being presented in Figure 1 and Figure 3. We did not expect many
studies in this review to be rated as `low risk' for performance bias.
However, even ignoring this category, only three studies received
`low risk' ratings on all other items (Crowe 2003; Goodman 2008;
Mahler 1998). We therefore did not carry out the planned sensitivity
analyses to compare meta-analyses including only high quality,
`low risk' studies with analyses including all available data, nor
the planned subgroup analyses to compare findings of high quality,
`low risk' studies with findings of low quality, `high risk' studies.
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Figure 3.   `Risk of bias' summary: review authors' judgements about each risk of bias item for each included study.

 
 

Psychological preparation and postoperative outcomes for adults undergoing surgery under general anaesthesia (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

16



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Figure 3.   (Continued)
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Figure 3.   (Continued)

 
 

Psychological preparation and postoperative outcomes for adults undergoing surgery under general anaesthesia (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

18



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Figure 3.   (Continued)

 
Allocation

As shown in Figure 1, we rated very few studies as ‘high risk’
for random sequence generation. This is because, following our
protocol (Powell 2010), we only included RCTs - where a non-
random approach was described (such as alternation), or where
there was no mention of randomization in the study description,
studies were excluded. This meant that studies that could be
rated as `high risk' would usually be excluded from the review.
Despite this inclusion criterion, the randomization procedure was

suBiciently described to rate the study as ‘low risk of bias’ in only
about half of studies (51 of 105, see Figure 3) – giving insuBicient
information to ascertain the procedure used for allocation was
common.

Clear descriptions of allocation concealment were even more
rare, with only 16 (of 105) studies being judged as `low risk
of bias' (Beaupre 2004; Crowe 2003; Furze 2009; Giraudet 2003;
Goodman 2008; Guo 2012; Hoogeboom 2010; Leserman 1989;
Mahler 1995; Mahler 1998; Neary 2010; O'Connor 2014; Oosting
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2012; Ridgeway 1982; Schwartz-B'tt 1994; Shuldham 2002) – this
was an aspect that was simply not mentioned in most studies.
Awarding the designation of `low risk' tended to depend on
information that we were able to gain directly from authors
themselves.

Blinding

Studies' poorest risk of bias ratings were for performance bias:
blinding of participants and personnel. We rated most studies
in the review as being at ‘high risk of bias’ in this category. We
anticipated this and did not expect to see blinding of participants
or of the personnel administering the intervention because many
psychological interventions are interactive in nature. It was
therefore rare to find a study where the person administering the
intervention could be blind to the participant’s group allocation
and, if participants were fully informed about the nature of the
study, they would also tend not to be blinded to treatment
condition. One study did report blinding of both participants and
personnel, using an intervention delivered via a website (Neary
2010). Studies rated as `unclear' for performance bias (n = 5:
Barlési 2008; DeLong 1970; Enqvist 1997; Goldsmith 1999; Pellino
2005) used a limited range of intervention formats, administered
on paper (Barlési 2008), by audiorecording (DeLong 1970; Enqvist
1997), information on paper and tape (Pellino 2005), or via a
website (Goldsmith 1999).

Blinding of outcome assessment (to avoid detection bias) was
feasible in the types of studies we assessed – by ensuring that
the person administering postoperative measures was blind to
allocation. However, this was frequently not reported, allowing
us to rate 42 (of 105) studies as `low risk of bias' (Beaupre
2004; Bergmann 2001; Bitterli 2011; Broadbent 2012; Crowe 2003;
Doering 2000; Ferrara 2008; Fortin 1976; Furze 2009; Gocen 2004;
Gonzales 2010; Goodman 2008; GriBin 1998; Guo 2012; Hart 1980;
Hoogeboom 2010; Hulzebos 2006a; Hulzebos 2006b; Johnson
1978b; Johnson 1985; Lam 2001; Langer 1975; Lévesque 1984;
Lilja 1998; Lin 2005; Mahler 1995; Mahler 1998; McDonald 2001;
McDonald 2004; McDonald 2005; Neary 2010; Oetker-Black 2003;
Oosting 2012; Parthum 2006; Reading 1982; Seers 2008; Shuldham
2002; Watt-Watson 2000; Watt-Watson 2004; Wilson 1981; Zhang
2012; Ziemer 1982).

Incomplete outcome data

Attrition was frequently poorly reported in the studies, leading
to ratings of `unclear risk of bias'. SuBicient information was
provided, demonstrating good practice, in 37 `low risk' studies
(Barlési 2008; Bergin 2014a; Chaudhri 2005; Chumbley 2004; Coslow
1998; Crowe 2003; Doering 2000; Ferrara 2008; Fortin 1983; Furze
2009; Giraudet 2003; Gocen 2004; Gonzales 2010; Goodman 2008;
Greenleaf 1992; Guo 2012; Hart 1980; Hawkins 1993; Hulzebos
2006a; Lam 2001; Langer 1975; Leserman 1989; Lin 2005; Liu 2004;
Mahler 1995; Mahler 1998; Miró 1999; Omlor 2000; Osinowo 2003;
Ridgeway 1982; Schmitt 1973; Vukomanović 2008; Watt-Watson
2004; Wells 1982; Wilson 1981; Yang 2012; Zhang 2012).

Selective reporting

The proportion of studies rated as `low risk' for selective
reporting was low (20 of 105) (Bergin 2014a; Cheung 2003; Crowe
2003; D'Lima 1996; Doering 2000; Fortin 1976; Goodman 2008;
Hoogeboom 2010; Hulzebos 2006a; Hulzebos 2006b; Langer 1975;
Leserman 1989; Levesque 1977; Mahler 1998; McDonald 2001;

McDonald 2005; Oosting 2012; Ridgeway 1982; Vukomanović 2008;
Wilson 1981). Thirty-three were designated `high risk'. This may
reflect our strict application of the Cochrane guidelines (Cochrane
Handbook for Systematic Reviews of Interventions, Table 8.5.d.;
Higgins 2011), which stated that for a judgement of `low risk'
either "the study protocol is available and all of the study's pre-
specified (primary and secondary) outcomes that are of interest in
the review have been reported in the pre-specified way" or "the
study protocol is not available but it is clear that the published
reports included all expected outcomes, including those that were
pre-specified (convincing text of this nature may be uncommon)".
It was extremely rare to find studies with reference to protocol
documents, and only a very small number of trials had been
registered. To provide a rating of `low risk' we tended to be
dependent on authors responding to our queries as to whether any
outcomes were measured but not reported.

Other potential sources of bias

We evaluated studies for analysis according to the principles of
intention-to-treat (whether participants were analysed in the group
to which they were allocated, regardless of the intervention they
received). This was oPen not reported, leading to the evaluation of
31 studies as ̀ low risk of bias' (Beaupre 2004; Bergin 2014a; Coslow
1998; Crowe 2003; Doering 2000; Fortin 1976; Furze 2009; Giraudet
2003; Goodman 2008; Greenleaf 1992; Guo 2012; Hoogeboom 2010;
Hulzebos 2006a; Kulkarni 2010; Lam 2001; Lauder 1995; Leserman
1989; Mahler 1995; Mahler 1998; Oetker-Black 2003; Oosting 2012;
Parthum 2006; Postlethwaite 1986; Reading 1982; Ridgeway 1982;
Schmitt 1973; Shuldham 2002; Vukomanović 2008; Watt-Watson
2000; Watt-Watson 2004; Wilson 1981), 12 as `high risk' and the
remainder as `unclear'.

Most studies were not found to have additional sources of bias, with
concerns being raised for seven studies rated as `high risk' and 27
as `unclear'.

E4ects of interventions

See: Summary of findings for the main comparison Any
intervention compared to control for adults undergoing surgery
under general anaesthesia

A summary of key findings, with quality gradings, is provided in
Summary of findings for the main comparison.

Findings by outcome

Primary outcomes

1.Postoperative pain

Studies included in meta-analysis

Sixty-one studies assessed the outcome postoperative pain. It
was possible to include data for 38 studies (36% of 105 studies)
(Barbalho-Moulim 2011; Bergin 2014a; Bitterli 2011; Cheung 2003;
Coslow 1998; D'Lima 1996; Doering 2000; Fortin 1983; Giraudet
2003; Gocen 2004; Goldsmith 1999; Gonzales 2010; Gräwe 2010;
GriBin 1998; Guo 2012; Heidarnia 2005; Lam 2001; Lauder 1995;
Leserman 1989; Levin 1987; Lin 2005; Ma 1996; McDonald 2001;
McDonald 2004; McDonald 2005; McGregor 2004; Miró 1999; Neary
2010; Omlor 2000; Pellino 2005; Postlethwaite 1986; Reading 1982;
Ridgeway 1982; Roman 2012; Schwartz-B'tt 1994; Seers 2008; Watt-
Watson 2000; Zieren 2007), with analysis of 2713 participants'
data (26% of 10,302 participants randomized across all studies),
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in the omnibus meta-analysis, which included studies comparing
any intervention versus control (Analysis 1.1; Figure 4). As a
variety of scales were used to measure postoperative pain, we
used standardized scores to pool data using the SMD (Hedges' g).
Higher scores indicate higher pain; eBect scores below zero indicate

that the intervention group had lower pain. Overall, the pooled
eBect size (SMD) was -0.20 (95% confidence interval (CI) -0.35 to
-0.06), suggesting a statistically significant eBect in favour of the
intervention groups. There were, however, high levels of statistical

heterogeneity between studies (I2 statistic = 71%).
 

Figure 4.   Pain (any psychological preparation intervention versus control). B: behavioural instruction; C: cognitive
interventions; E: emotion-focused interventions; H: hypnosis; P: procedural information; R: relaxation; S: sensory
information.

 
One study appeared to be an outlier (Ma 1996). We assumed
statistics in the paper to represent mean and standard deviation as
the notation "x bar +/- s" was used but this was not explicitly stated
and it is possible that `s' represented standard error. Excluding
this study did not aBect the interpretation of the outcome, but

reduced the observed statistical heterogeneity (I2 statistic = 53%).
Excluding the single study where an eBect size had been derived
from categorical data, Coslow 1998, also had no eBect on the
results.

Subsequent forest plots show the results for the individual types
of intervention (Analysis 2.1; Analysis 3.1; Analysis 4.1; Analysis
5.1; Analysis 6.1; Analysis 8.1; no studies used the intervention
hypnosis). Most studies included more than one intervention type

and, except for behavioural instruction and relaxation, there were
no more than two `pure' studies that included just that particular
intervention type. This makes it very diBicult to separate the
eBect of a particular intervention category from other types of
intervention also administered. For most intervention types the
pattern of results was similar to the omnibus analysis and results
for `pure' and `mixed' studies were also similar. The analyses
for behavioural instruction showed a somewhat diBerent pattern,
however, with a relatively consistent eBect size for the `pure'
behavioural instruction studies suggesting no diBerence between

intervention and control (SMD 0.01, 95% CI -0.19 to 0.21, I2 statistic
= 27%). The meta-analysis results for individual intervention types
were statistically significant for the meta-analysis of the two studies
including cognitive intervention (Cheung 2003; Ridgeway 1982;

Psychological preparation and postoperative outcomes for adults undergoing surgery under general anaesthesia (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

21



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

SMD -0.34, 95% CI -0.68 to -0.01, I2 statistic = 0%; Analysis 5.1.1)
and the meta-analysis of seven `pure' relaxation studies (Gonzales
2010; Leserman 1989; Levin 1987; Ma 1996; Miró 1999; Roman 2012;

Seers 2008; SMD -0.71, 95% CI -1.29 to -0.13, I2 statistic = 87%;
Analysis 6.1.1). No data for studies investigating postoperative pain
aPer hypnosis could be included in the meta-analyses. The funnel
plot showed no clear evidence of publication bias.

Studies not included in meta-analysis

Twenty-three studies addressing the postoperative pain outcome
did not contain data appropriate for meta-analysis (Chumbley
2004; Daltroy 1998; Dewar 2003; Enqvist 1997; Ferrara 2008; Field
1974; Gilbey 2003; Hawkins 1993; Johnson 1978b; Johnson 1985;
Kulkarni 2010; Lilja 1998; Liu 2004; Oetker-Black 2003; Parthum
2006; Perri 1979; Shelley 2007; Shuldham 2002; Vukomanović 2008;
Watt-Watson 2004; Wells 1982; Wijgman 1994; Ziemer 1982) (Table
1). Three of these were not eligible for meta-analysis as they
reported cluster-randomized trials (Chumbley 2004; Parthum 2006;
Vukomanović 2008). Median scores were provided in two studies
(Kulkarni 2010; Wijgman 1994); most studies in this group lacked
suBicient detail to be entered into meta-analysis.

Fourteen of these studies reported no statistically significant
diBerences between intervention and control conditions
(Chumbley 2004; Daltroy 1998; Dewar 2003; Enqvist 1997; Field
1974; Gilbey 2003; Hawkins 1993; Lilja 1998; Oetker-Black 2003;
Parthum 2006; Perri 1979; Shuldham 2002; Vukomanović 2008;
Watt-Watson 2004). A further two studies did not clearly report
postoperative pain findings, but this appears to be because
comparisons were not significant (Johnson 1978b; Johnson
1985). These studies used a range of intervention techniques:
procedural and sensory information (one study), procedural
information and behavioural instruction (three), procedural
information, sensory information, behavioural instruction
(two); behavioural instruction (three); procedural information,
behavioural instruction, cognitive interventions, relaxation
techniques (one), procedural information, hypnosis (one);
procedural and sensory information/cognitive interventions/
behavioural instruction (one); behavioural instruction, relaxation
techniques, cognitive interventions (one); relaxation (one);
behavioural instruction, cognitive interventions (one); relaxation
techniques, hypnosis (one).

Less clear findings were reported in two studies. Ferrara 2008
reported that postoperative pain scores were significantly lower
in the intervention group than the control group at four weeks
aPer surgery, but a comparison at 15 days was not clearly reported
– it is possible that authors were choosing to not report non-
significant findings. Shelley 2007 reported a significant interaction
between intervention group, self-eBicacy and external health locus
of control (EHLC), but post-hoc analyses revealed only trend level
eBects, such that intervention participants had a smaller pain
increase than controls if they had high EHLC and low self-eBicacy.
Participants with high self-eBicacy and high EHLC, or low self-
eBicacy and low EHLC, reported increased pain for intervention
participants compared with controls.

Five studies' findings were diBicult to interpret in the context
of our review questions. Kulkarni 2010 reported that median
postoperative pain scores for all three groups was `3', but no
information was provided as to how pain was measured, and
information about range/interquartile range or analyses were

reported. Liu 2004's findings were puzzling because the authors
stated in their Discussion that intervention participants had
significantly lower pain scores compared with the control group,
but the mean scores provided in the Results section suggested their
findings were in the opposite direction. Wells 1982 and Wijgman
1994 had no control group – in each case two diBerent interventions
were compared, meaning that it was not possible to determine
what the eBect of the intervention was over standard care or an
attention control. Ziemer 1982 did not report postoperative pain
as an outcome and instead focused on how pain correlated with
coping scales.

Summary: postoperative pain

In summary, the pattern of evidence from the meta-analyses
suggests that psychological preparation may reduce postoperative
pain in the first month aPer surgery, although this finding
should be treated with caution since it is based on pooling
studies with diverse types of psychological interventions and
because the size of the pooled eBect (-0.20) would generally be
considered of low magnitude (Cohen 1988). Of the narratively
synthesized studies, most found no significant diBerence between
intervention and control groups. It is of interest that, while none
of these studies contained `pure' behavioural instruction, 12 of
the 16 studies reporting non-significant diBerences contained
behavioural instruction as a component (Chumbley 2004; Dewar
2003; Hawkins 1993; Johnson 1978b; Johnson 1985; Lilja 1998;
Oetker-Black 2003; Parthum 2006; Shuldham 2002; Vukomanović
2008; Watt-Watson 2004; Wijgman 1994). This would be consistent
with the meta-analysis findings suggesting that behavioural
instruction does not impact postoperative pain. However, similarly
to the studies in the meta-analyses, there is a high degree of
heterogeneity in these studies in terms of the types of surgery
and intervention content. Due to the high heterogeneity, and the
high number of studies reporting suBicient methodological details
to ascertain risk of bias, we downgraded the overall quality of
evidence for the outcome postoperative pain by two points to
`low' (see Summary of findings for the main comparison).

2.Behavioural recovery

Fourteen studies (13% of 105 studies) were included that measured
a behavioural recovery outcome, in which 1135 participants were
randomized (11% of 10,302 participants randomized across all
studies): D'Lima 1996; Ferrara 2008; Fortin 1976; Gilbey 2003;
Heidarnia 2005; Hoogeboom 2010; Lévesque 1984; Mahler 1998;
McGregor 2004; Oetker-Black 2003; Oosting 2012; Ridgeway 1982;
Watt-Watson 2004; Zieren 2007. One study was cluster-randomized
and therefore not eligible for inclusion in meta-analysis (Lévesque
1984). Suitable continuous data for meta-analysis were available in
only three studies (Mahler 1998; McGregor 2004; Zieren 2007), and
dichotomous data in two studies (Fortin 1976; Oosting 2012). As
there was also a range of diBerent behavioural recovery outcome
measures, we decided that a narrative synthesis would be more
appropriate for this outcome than meta-analysis.

Behavioural recovery findings are summarized in Table 2.
Behavioural instruction was a common intervention type for these
studies (included in all interventions except that of Ridgeway
1982). Statistically significant beneficial eBects of the intervention
over control conditions were reported in five studies (Fortin 1976;
Gilbey 2003; Heidarnia 2005; McGregor 2004; Oetker-Black 2003).
Ridgeway 1982 reported a trend eBect, such as that participants
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in their cognitive intervention group were carrying out more
household activities (P value = 0.10), and Watt-Watson 2004 found
mixed results: behaviours of deep breathing and coughing were
experienced as being less aBected by pain in the intervention
group, but no significant diBerences were seen for other activities
(general activities, sleep, walking). DiBerences between groups
were not significant in three studies (Hoogeboom 2010; Lévesque
1984; Mahler 1998), and analyses were not reported in three studies
(Ferrara 2008; Oosting 2012; Zieren 2007).

Finally, D'Lima 1996 reported more negative outcomes for
intervention groups, with the control group having the highest
function score. It is of concern that an intervention could lead to a
worse outcome, so it is helpful to examine this study further. D'Lima
1996 used two intervention groups, both focused on exercise prior
to knee replacement surgery: intervention 1 consisted of physical
therapy sessions designed to strengthen muscles and improve
range of motion; intervention 2 consisted of cardiovascular
conditioning to improve fitness. The mean outcome function scores
were 35 for the control group, 32 for intervention 1 and 30.5 for
intervention 2, with higher scores indicating better function. The
authors do not present any direct comparison information across
groups, simply stating that the intervention groups showed a
decline in function. It is therefore not clear whether these scores are
significantly diBerent across groups, and with only 10 participants
in each group it is unclear how reliable these findings are. Other
studies in this group also used preoperative exercises to strengthen
muscles, improve range of motion and/or improve cardiac fitness in
people undergoing joint replacement surgery (Ferrara 2008; Gilbey
2003; Hoogeboom 2010; Oosting 2012). Ferrara 2008 and Oosting
2012 did not report significance of findings for this outcome (at
time points relevant to the review). Hoogeboom 2010 reported
no diBerence between intervention and control groups in time to
reach "functional independence", but Gilbey 2003 reported that the
intervention group had significantly better scores than the control
group on the physical function domain of the WOMAC at three
weeks aPer the operation. Thus, while variance in measure types
and timings makes it diBicult to determine whether, or how, this
type of behavioural instruction is of benefit to patients undergoing
joint replacement surgery, it is not clear that the intervention is
harmful.

The five studies that reported statistically significant eBects in
favour of the intervention group address a range of surgical
procedures (one coronary artery bypass surgery, two total
hip arthroplasty, one hysterectomy and one mixed surgical
types), and a range of interventions (behavioural instruction
about pre and postoperative behaviours, procedural information)
(Fortin 1976; Gilbey 2003; Heidarnia 2005; McGregor 2004;
Oetker-Black 2003). One study incorporated relaxation and
cognitive intervention alongside behavioural instruction (Oetker-
Black 2003). The three studies that found diBerences to be
non-significant similarly addressed various procedures (total
hip replacement, cholecystectomy, coronary artery bypass
surgery) and interventions (behavioural instruction about pre-
and postoperative behaviour, procedural information, sensory

information and emotion-focused interventions) (Hoogeboom
2010; Lévesque 1984; Mahler 1998). There were also no obvious
diBerences in the types of outcome measures used by studies that
did, and did not, find eBects: the studies with significant diBerences
used measures of inpatient ambulatory activity and activities of
daily living, the physical function domain of WOMAC, SF-36 physical
function, the Barthel Index and the Health Status Questionnaire.
The studies that did not find significant diBerences used the Iowa
Level of Assistance Scale (Shields 1995), a postoperative recovery
index measuring physical functional ability and ambulation
monitoring.

Summary: behavioural recovery

Thus, while there were some promising findings suggesting that
psychological preparation, in particular behavioural instruction,
may improve behavioural recovery outcomes, there is a need
for agreement on the outcome measures used to be able to
more directly compare findings across studies, and for studies to
consistently report findings in suBicient detail to allow data to
be pooled across studies in meta-analysis. We rated the overall
quality of evidence as `very low' (downgraded by three points).
We rated the risk of bias as `very serious', leading to downgrading
by two points, because of the high proportion of `uncertain'
ratings and because the number of studies with suBiciently robust
measurement to meet our inclusion criteria and reporting suitable
data for meta-analysis was low. We made a further downgrade
for high heterogeneity (see Summary of findings for the main
comparison).

Secondary outcomes

1.Negative a"ect

Studies included in meta-analysis

FiPy studies reported the outcome negative aBect. We included 31
(30% of 105 studies) in the omnibus meta-analysis (Ali 1989; Ashton
1997; Bergmann 2001; Bitterli 2011; Broadbent 2012; Cheung 2003;
Cuñado Barrio 1999; Cupples 1990; Doering 2000; Done 1998;
Felton 1976; Fortin 1983; Giraudet 2003; Guo 2012; Hart 1980;
Heidarnia 2005; Lamarche 1998; Leserman 1989; Levesque 1977;
Lim 2011; Ma 1996; Oliphant 2013; Pellino 2005; Postlethwaite 1986;
Reading 1982; Ridgeway 1982; Schwartz-B'tt 1994; Seers 2008; Yang
2012; Zhang 2012; Zieren 2007), with data from 2496 participants
analysed (24% of 10,302 participants randomized across all studies)
(Analysis 1.3; Figure 5). As a variety of scales were used to measure
negative aBect, we used standardized scores (SMD (Hedges' g))
to pool data. Higher scores indicate higher negative aBect; eBect
scores below zero indicate that the intervention group had lower
negative aBect. Overall, there was evidence of lower negative aBect
in the intervention groups compared with the control groups (SMD
-0.35, 95% CI -0.54 to -0.16). Although once again there were very

high levels of statistical heterogeneity (I2 statistic = 81%), which
suggests extreme caution needs to be taken when interpreting the
result of the meta-analysis, the results of the forest plot show a
consistent pattern of results in favour of lower negative aBect aPer
psychological preparation.
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Figure 5.   Negative a4ect (any psychological preparation intervention versus control). B: behavioural instruction; C:
cognitive interventions; E: emotion-focused interventions; H: hypnosis; P: procedural information; R: relaxation; S:
sensory information.

 
The results for individual intervention types again tended to be
similar to the omnibus meta-analysis. When considering both
`pure' and `mixed' studies together, there were statistically
significant results for the procedural information (Analysis 2.3),
sensory information (Analysis 3.3), relaxation techniques (Analysis
6.3) and hypnosis (Analysis 7.1) analyses. There was no clear
evidence of an eBect for the behavioural instruction (Analysis
4.3), cognitive (Analysis 5.3) or emotion-focused (Analysis 8.3)
interventions. The funnel plot showed no clear evidence of
publication bias.

Studies not included in meta-analysis

Nineteen studies contained appropriate data for narrative
synthesis only: Barlési 2008; Burton 1995; Chumbley 2004; Daltroy
1998; DeLong 1970; Elsass 1987; Gräwe 2010; Hawkins 1993;
Johnson 1978b; Johnson 1985; Klos 1980; Lévesque 1984; McGregor
2004; O'Connor 2014; Oetker-Black 2003; Osinowo 2003; Shelley
2007; Shuldham 2002; Watt-Watson 2004 (see Table 3). We excluded
one of these studies from meta-analysis because it was a cluster-
randomized trial (Lévesque 1984); we excluded the remainder from
meta-analysis because they provided insuBicient information.

A statistically significant impact of the intervention over control
was reported by Elsass 1987, who found a procedural information
intervention led to less anxiety in the intervention group than

the control group 1½ hours aPer surgery. Unclear findings were
reported by Osinowo 2003: it would seem that participants
receiving a cognitive intervention experienced a decrease in anxiety
while a control group did not, but groups do not appear to have
been directly compared.

Mixed findings were reported by authors of four papers
that examined interactions in their data. Johnson 1978b
reported interactions in their sample of patients undergoing
cholecystectomy. In their low preoperative fear group, diBerences
between groups were not significant. For the high fear group,
participants receiving behavioural instruction tended to have
decreased negative mood and increased positive mood (significant
for anger and happiness, not fear, helplessness or well-being).
In the high fear group, those receiving interventions focusing on
procedural and sensory information also had significantly lower
anger scores. In a second sample (inguinal hernia repair patients),
an interaction was discovered between behavioural instruction and
procedural/sensory information-focused groups but no significant
comparisons were identified. Klos 1980 also compared high and
low fear groups: participants with high preoperative fear receiving
procedural information and behavioural instruction via a nurse
visit had higher scores for happiness than a control group; other
analyses were not reported (including for the outcome fear,
which this review would prioritize), suggesting that other findings
were not significant. Johnson 1985 reported that a behavioural
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instruction intervention reduced postoperative anxiety, although
only for white participants (intervention eBects were not significant
for black participants). An interaction of intervention (cognitive
intervention) x external health locus of control (EHLC) x self-eBicacy
was examined by Shelley 2007. There was no significant direct
eBect of group allocation, but the interaction between the three
factors was significant. It seemed likely that lower distress was
reported for intervention than control participants if EHLC and self-
eBicacy were either both high or both low. If participants had high
EHLC and low self- eBicacy, then the control group seemed to be
less distressed.

Seven studies reported no significant diBerences between
groups (Barlési 2008; Chumbley 2004; Daltroy 1998; DeLong
1970; Lévesque 1984; O'Connor 2014; Shuldham 2002). These
studies included the interventions procedural information (two
studies), procedural and sensory information (one), behavioural
instruction (one), procedural information, sensory information
and behavioural recovery (one), procedural information and
behavioural instruction (one), procedural information, sensory
information, behavioural instruction and emotion-focused
intervention (one). As such, all but one contained the component
(procedural information) that was contained in the study that found
significant eBects (Elsass 1987). In this narrative synthesis, only one
study reported findings using a cognitive intervention (Osinowo
2003); it is unfortunate that the findings were not more clearly
reported.

Six studies did not report analyses for the negative aBect outcome
of relevance to the review even though authors reported measuring
it (Burton 1995; Gräwe 2010; Hawkins 1993; McGregor 2004; Oetker-
Black 2003; Watt-Watson 2004). In some cases it may be because
studies reported significant findings only, and findings were not
significant, but this is not clear.

Summary: negative a4ect

In summary, there was some evidence from the meta-analyses
of a beneficial eBect of psychological preparation techniques on
postoperative negative aBect, although once again the high levels

of unexplained statistical heterogeneity make it diBicult to accept
this result with confidence. The pooled eBect size from the omnibus
analysis was -0.35, oPen considered to represent a small eBect
(Cohen 1988). There did not appear to be evidence that certain
techniques performed better than others in reducing negative
aBect. Overall, it would seem that psychological preparation
techniques may have beneficial eBects of postoperative outcomes
but the high level of heterogeneity in the data makes it diBicult to
determine the circumstances and intervention content that would
consistently improve outcomes. There is also some suggestion that
individual characteristics (e.g. level of preoperative fear) may aBect
the way that psychological preparations impact on postoperative
outcomes. Due to the high heterogeneity and the high number
of studies reporting suBicient methodological details to ascertain
risk of bias, we downgraded the overall quality of evidence for the
outcome negative aBect by two points to `low' (see Summary of
findings for the main comparison).

2.Length of stay

Studies included in meta-analysis

Of the 58 studies with length of stay as an outcome, suBicient
data were available for meta-analysis in 36 (34% of 105 studies:
Ashton 1997; Barbalho-Moulim 2011; Beaupre 2004; Bergin 2014a;
Bitterli 2011; Chaudhri 2005; Crowe 2003; Cuñado Barrio 1999;
D'Lima 1996; Daltroy 1998; Doering 2000; Felton 1976; Fortin 1976;
Furze 2009; Giraudet 2003; Hulzebos 2006a; Lam 2001; Langer
1975; Leserman 1989; Levin 1987; Lin 2005; Lindeman 1973; Mahler
1995; Mahler 1998; McGregor 2004; Oosting 2012; Rajendran 1998;
Ridgeway 1982; Schmitt 1973; Shuldham 2002; Watt-Watson 2000;
Watt-Watson 2004; Wilson 1981; Zhang 2012; Ziemer 1982; Zieren
2007), with data from 3313 participants (32% of 10,302 participants
randomized across all studies). Overall, when considering all types
of psychological intervention, there was evidence of shorter length
of stay in the intervention groups compared with the control groups
(mean diBerence (MD) -0.52 days, 95% CI -0.82 to -0.22) (Analysis
1.2; Figure 6). There were, however, high levels of statistical

heterogeneity between studies (I2 statistic = 74%).
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Figure 6.   Length of stay (any psychological preparation intervention versus control). B: behavioural instruction; C:
cognitive interventions; E: emotion-focused interventions; H: hypnosis; P: procedural information; R: relaxation; S:
sensory information.

 
The meta-analysis results for individual intervention types were
generally similar. When looking at all studies including a particular
intervention type as one of the intervention components there
were statistically significant results for the procedural information
(Analysis 2.2), sensory information (Analysis 3.2), behavioural
instruction (Analysis 4.2) and relaxation (Analysis 6.2) intervention
types, although there was not always evidence of an eBect when
including just the ̀ pure' studies. There was no evidence of an eBect
on length of stay for cognitive intervention studies (Analysis 5.2).
There were few studies evaluating hypnosis (one study, Ashton
1997, MD 1.80, 95% CI -0.86 to 4.46, P value = 0.19) or emotion-
focused (Analysis 8.2) interventions. The funnel plot showed no
clear evidence of publication bias.

Studies not included in meta-analysis

Twenty-two studies contained suBicient data for narrative
synthesis only: Coslow 1998; DeLong 1970; Field 1974; Gocen
2004; Goodman 2008; Greenleaf 1992; Guo 2012; Hoogeboom 2010;
Hulzebos 2006b; Johnson 1978b; Johnson 1985; Klos 1980; Kulkarni

2010; Letterstål 2004; Levesque 1977; Lévesque 1984; Oetker-Black
2003; Oliphant 2013; Omlor 2000; Pellino 1998; Rosenfeldt 2011;
Vukomanović 2008 (see Table 4).

Two studies were not included in the meta-analysis because
they were cluster-randomized trials (Lévesque 1984; Vukomanović
2008). Both of these studies found no statistically significant
diBerence in length of stay between groups.

In nine cases, data were unavailable for meta-analysis because data
were presented in the form of medians and interquartile ranges
rather than means and standard deviations (Goodman 2008; Guo
2012; Hoogeboom 2010; Hulzebos 2006b; Kulkarni 2010; Letterstål
2004; Oliphant 2013; Omlor 2000; Rosenfeldt 2011). Seven of these
studies reported no significant diBerence between the groups
for length of stay, one found a significantly shorter stay in the
intervention group (Hulzebos 2006b), and one study did not report
any analysis (Kulkarni 2010).
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Complex factorial designs were used by Johnson 1978b and
Johnson 1985 with mixed results. Johnson 1978b examined
two levels of instruction (no instruction versus behavioural
instruction) over three information levels (no instruction
versus `sensation information' (focus: sensory information, also
containing procedural information and behavioural instruction)
versus `procedure information' (focus: procedural information,
also containing sensory information and behavioural instruction).
In a sample of cholecystectomy patients, patients receiving
`sensation information' had a shorter stay than `no information'
participants, but no significant eBects were seen in their sample
of patients receiving inguinal hernia repair. Using a similar
design, Johnson 1985 compared two levels of information (no
information versus procedural and sensory information) and
three `coping levels' (no `coping' intervention versus cognitive
intervention versus behavioural instruction) in patients undergoing
hysterectomy. The cognitive intervention group had a significantly
longer stay than the control group.

Of the remaining studies, no statistically significant diBerence
between groups was reported by Coslow 1998, Field 1974, Gocen
2004, Greenleaf 1992, Levesque 1977 and Oetker-Black 2003.
Pellino 1998 also reported no significant diBerence but conducted
an unusual analysis, comparing expected minus actual length of
stay across the two study groups. Two studies looked at interaction
eBects.

DeLong 1970 found that, for their overall sample, the intervention
significantly decreased the number of days in hospital (intervention
mean standardized days 47.06; control mean standardized days
52.32). Analysing findings by coping style, it was seen that the
intervention reduced length of stay for `copers', but not for
`avoiders' or `non-specific defenders'.

Klos 1980 analysed data by level of preoperative fear (low or
high) for four groups (control and three intervention groups:
pamphlet, nurse, pamphlet and nurse, all containing procedural
information and behavioural instruction), and did not report
analyses conducted by whole intervention groups. An interaction
was found such that those low in fear who received the pamphlet
had a significantly longer stay than control participants low in
fear who did not receive the pamphlet containing procedural
information and behavioural instruction.

A range of intervention types were used within the 16 studies that
did not find an eBect of intervention on length of stay, including
many using procedural information or behavioural instruction -
intervention types suggested to be beneficial by the meta-analysis.
The two studies that did report statistically significant benefits
for length of stay were consistent with meta-analysis findings:
the components included were procedural information, sensory
information and behavioural instruction (DeLong 1970; Hulzebos
2006b).

Summary: length of stay

In summary, the meta-analyses suggested that psychological
preparation led to a reduction in mean length of stay of around
half a day. This eBect might be considered important to patients
and clinicians and to represent savings in healthcare resources.
The meta-analysis, however, had high statistical heterogeneity,
which needs to be considered when interpreting this pooled eBect.
Although no clear explanations for the heterogeneity could be

found, there was clearly considerable variation between the studies
in the types of interventions administered. The pattern of results
did, however, suggest a similar benefit of psychological preparation
for all intervention types. The results of the studies included in
the narrative review were generally not statistically significant, but
would not contradict a pattern of a modest reduction of length
of stay in the intervention group. The high heterogeneity and the
high number of studies reporting suBicient methodological details
to ascertain risk of bias meant that we downgraded the overall
quality of evidence for the outcome length of stay by two points to
`low' (see Summary of findings for the main comparison).

Findings by intervention

1. Procedural information

Of the meta-analysed studies, procedural information was a
component in interventions of 12 studies with the outcome pain
(1051 participants); 19 studies with the outcome length of stay
(1983 participants) and 17 studies with the outcome negative
aBect (1334 participants). There was no evidence that interventions
containing procedural information improved postoperative pain
outcomes (pooled eBect size (SMD) -0.08, 95% CI -0.26 to
0.09, Analysis 2.1), but procedural information was statistically
significantly beneficial for length of stay (MD -0.63 days, 95% CI
-1.08 to -0.18 days, Analysis 2.2). Procedural information was also
beneficial for negative aBect (SMD -0.45 days, 95% CI -0.75 to
-0.16, Analysis 2.3), although analyses examining interventions
containing procedural information alone (`pure' studies) did not
reach statistical significance. Procedural information was included
in four studies that found a benefit of the intervention on
behavioural recovery (Fortin 1976; Heidarnia 2005; McGregor 2004;
Zieren 2007 (statistics not presented)) but was also in three studies
with non-significant findings for this outcome (Lévesque 1984;
Mahler 1998; Ridgeway 1982; Table 2).

2. Sensory information

Of the meta-analysed studies, sensory information was a
component in interventions of 11 studies with the outcome pain
(881 participants); 14 studies with the outcome length of stay
(1236 participants) and 12 studies with the outcome negative
aBect (919 participants). No interventions contained purely sensory
information – it was always presented with other intervention
components. For the outcome postoperative pain, there was no
clear evidence that intervention patients benefited when receiving
interventions containing sensory information (SMD -0.22, 95% CI
-0.47 to 0.02, Analysis 3.1). Statistically significant beneficial eBects
of sensory information were seen for length of stay (MD -0.71, 95%
CI -1.15 to -0.27, Analysis 3.2) and negative aBect outcomes (SMD
-0.55, 95% CI -0.90 to -0.19, Analysis 3.3). Sensory information was
not included in any studies finding statistically significant eBects
for behavioural recovery, but was included in two non-significant
studies (Table 2).

3. Behavioural instruction

Of the meta-analysed studies, behavioural instruction was a
component in interventions of 21 studies with the outcome pain
(1241 participants); 25 studies with the outcome length of stay
(2338 participants) and 13 studies with the outcome negative
aBect (1183 participants). There was no evidence that behavioural
instruction had an eBect on postoperative pain or negative aBect
(SMD -0.14, 95% CI -0.33 to 0.05, Analysis 4.1; SMD -0.22, 95% CI -0.46

Psychological preparation and postoperative outcomes for adults undergoing surgery under general anaesthesia (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

27



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

to 0.02, Analysis 4.3 respectively). A significantly beneficial eBect
of behavioural instruction was seen for length of stay (MD -0.51
days, 95% CI -0.84 to -0.19, Analysis 4.2), although findings were
not statistically significant when only ̀ pure' studies were included.
Behavioural instruction appears to be of greatest potential for
behavioural recovery outcomes – it featured as a component in
all five studies reporting statistically significant benefits of the
intervention (in pure form in one), but it also featured in many
studies that did not find significant eBects, and was the only
component in the one study that reported more negative outcomes
for intervention groups (D'Lima 1996; Table 2).

4. Cognitive interventions

Of the meta-analysed studies, cognitive interventions were a
component in interventions of six studies with the outcome pain
(355 participants); nine studies with the outcome length of stay
(1074 participants) and five studies with the outcome negative
aBect (251 participants). Thus, a relatively small number of studies
contributed to the meta-analyses. Cognitive interventions were not
significantly beneficial overall for the outcome postoperative pain
(SMD -0.02, 95% CI -0.29 to 0.25, Analysis 5.1), although combining
the two `pure' studies did indicate a benefit for participants
receiving the cognitive intervention (Cheung 2003; Ridgeway 1982).
There was no evidence for an eBect on length of stay (MD -0.43,
95% CI -1.07 to 0.22, Analysis 5.2) or negative aBect (SMD -0.20,
95% CI -0.52 to 0.12, Analysis 5.3). Cognitive interventions were a
component in one statistically significant and two non-significant
interventions for behavioural recovery (Table 2).

5. Relaxation techniques

Of the meta-analysed studies, relaxation techniques were a
component in interventions of 13 studies with the outcome pain
(891 participants); seven studies with the outcome length of
stay (473 participants) and 11 studies with the outcome negative
aBect (687 participants). Relaxation techniques had statistically
significant beneficial eBects on postoperative pain (SMD -0.46, 95%
CI -0.81 to -0.11, Analysis 6.1) and negative aBect (SMD -0.34, 95%
CI -0.56 to -0.12, Analysis 6.3), although the eBect on negative
aBect was not statistically significant when only `pure' studies
were meta-analysed. For length of stay, the mean diBerence was
high (-0.97 days – almost a day's shorter stay for intervention
participants) but the 95% CI was -1.94 to -0.00 (P value = 0.05,
Analysis 6.3), indicating that caution is needed in interpreting
this finding. Relaxation was included in one significantly eBective
behavioural recovery intervention and in no non-significant studies
(Table 2).

6. Hypnosis

Of the meta-analysed studies, hypnosis was a component in
interventions of no studies with the outcome pain; one study with
the outcome length of stay (32 participants) and two studies with
the outcome negative aBect (72 participants). Thus, hypnosis was
rarely seen in the studies eligible for inclusion in the meta-analyses.
No studies used hypnosis for the outcome postoperative pain; for
length of stay one study used hypnosis (combined with relaxation,
non-significant; Ashton 1997), and two studies addressing negative
aBect used hypnosis combined with relaxation, with statistically
significant benefits (Ashton 1997; Hart 1980; SMD -0.77, 95% CI -1.25
to -0.30, Analysis 7.1). No studies addressing behavioural recovery
incorporated hypnosis (Table 2).

7. Emotion-focused interventions

Of the meta-analysed studies, emotion-focused interventions were
a component in interventions of three studies with the outcome
pain (180 participants); three studies with the outcome length
of stay (212 participants) and four studies with the outcome
negative aBect (201 participants). For postoperative pain, the
three studies meta-analysed suggested potential for a beneficial
impact on pain (SMD -0.42, 95% CI -0.85 to 0.00, P value = 0.05,
Analysis 8.1; Giraudet 2003; Lin 2005; Postlethwaite 1986), although
the study including emotion-focused intervention in `pure' form
showed no evidence of benefit (Postlethwaite 1986). Emotion-
focused interventions provided no benefit for length of stay (MD
0.14 days, 95% CI -0.67 to 0.94, Analysis 8.2) or negative aBect
(SMD -0.24, 95% CI -0.55 to 0.07, Analysis 8.3). For behavioural
recovery, emotion-focused interventions were a component of no
significantly beneficial studies, but featured in two non-significant
studies (Table 2). The numbers of studies using emotion-focused
techniques were small for all outcomes.

D I S C U S S I O N

Summary of main results

Summary by outcome

1. Postoperative pain

The meta-analysis suggested that psychological preparation may
reduce postoperative pain (SMD -0.20, 95% CI -0.35 to -0.06),
although these findings should be treated with caution because
of the high heterogeneity (Figure 4). For most intervention types,
results were similar to the omnibus analysis over all intervention
types, with the exception of the analyses for behavioural instruction
– there was no evidence that behavioural instruction reduced
pain. Most studies included in the narrative synthesis found no
statistically significant diBerence between intervention and control
groups. While none of the narratively synthesized studies contained
`pure' behavioural instruction, 12 of the 16 studies reporting
non-significant diBerences contained behavioural instruction as a
component (Chumbley 2004; Dewar 2003; Hawkins 1993; Johnson
1978b; Johnson 1985; Lilja 1998; Oetker-Black 2003; Parthum 2006;
Shuldham 2002; Vukomanović 2008; Watt-Watson 2004; Wijgman
1994).

2. Behavioural recovery

We did not conduct meta-analyses for this outcome as there
were few studies, there was large variation in reported outcomes
and usable data were oPen not reported. The evidence was
promising, suggesting that psychological preparation, in particular
behavioural instruction, has potential to improve behavioural
recovery outcomes, but no clear conclusions could be reached. We
identified a need for more consistent use of outcome measures and
clearer reporting so that findings can be compared across studies.

3. Negative a"ect

In meta-analysis, there was some evidence of a beneficial
eBect of psychological preparation techniques on postoperative
negative aBect (SMD -0.35, 95% CI -0.54 to -0.16), although
high statistical heterogeneity reduces the confidence that can
be placed in this finding (Figure 5). While the pooled eBect size
of -0.35 would be regarded as a `small' eBect (Cohen 1988), it
could still be clinically important. There did not appear to be
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evidence that certain techniques performed better than others
in reducing negative aBect. In the narrative synthesis, many
studies either reported null eBects, or did not report analyses
for the negative aBect outcome of relevance to the review,
even though authors reported measuring it. There was some
suggestion that individual characteristics (e.g. level of preoperative
fear) may aBect the way that psychological preparations impact
on postoperative outcomes. Overall, psychological preparation
may benefit postoperative negative aBect but the high level of
heterogeneity in the data makes it diBicult to determine the
circumstances and intervention content that would consistently
improve outcomes.

4. Length of stay

The meta-analyses suggested that psychological preparation led
to a reduction in mean length of stay of around half a day
(MD -0.52 days, 95% CI -0.82 to -0.22), an eBect size that
could have considerable impact for patients and clinicians and
represent savings in healthcare resources (Figure 6). However,
the eBect must be interpreted with caution because of high
statistical heterogeneity. There appeared to be a similar benefit
of psychological preparation for all intervention types. Studies
included in the narrative review generally reported findings that
were not statistically significant.

Summary by intervention

The number of studies using each intervention for each outcome
varied. In general, pooled eBect sizes tended to be similar
regardless of the intervention types used and there was no clear
evidence that results diBered according to intervention. However,
a diBerent pattern did seem to emerge for behavioural instruction,
for which there was no evidence of an eBect for the outcomes
postoperative pain or negative aBect, but which was a component
in all studies that successfully improved the outcome behavioural
recovery. This diBerence may relate to the mechanism by which
interventions are expected to take eBect. Most of the intervention
techniques included in the review are anticipated to improve
recovery by reducing negative emotions (such as anxiety, worry
about surgery, perceptions of stress) or enhancing relaxation, or
both. Behavioural instruction is diBerent: its goal is to help people
to change their behaviour in such a way that their recovery is
facilitated. Thus, it may be that reducing negative emotion before
surgery is key to patients experiencing lower pain and lower
negative aBect aPer surgery, but when it comes to supporting
patients' return to usual activities then behavioural instruction
is more important. However, this is a cautious explanation as
the behaviours targeted by behavioural instruction vary widely -
for example Chumbley 2004 addressed use of patient-controlled
analgesia - such behavioural instruction might be expected to
reduce pain, even though Chumbley 2004's findings were not
statistically significant.

Overall completeness and applicability of evidence

This review addressed elective surgery where at least some patients
underwent general anaesthesia. Findings cannot, therefore, be
generalized to non-elective procedures, or those where local
anaesthesia is routinely used. It also cannot be assumed that
similar findings would result in research with children rather than
adults. However, as we did not limit the surgical procedures further,
these findings would potentially be generalizable across elective
surgical procedures, although the high degree of heterogeneity

causes some concern. In future work, we plan to carry out
secondary analyses to examine the impact of psychological
preparation by surgery type.

The eBect in our meta-analyses for postoperative pain and negative
aBect may appear to be small according to Cohen 1988 (SMD =
-0.20 and -0.35 respectively). However, given the high prevalence of
surgery, such eBect sizes may still be of clinical or cost significance,
or both. There were 4.7 million surgical admissions in 2013-14 in
England alone, with common procedures being operations of the
type included in the present review (120,198 hernia repairs, 197,348
hip or knee replacements, 76,497 gall bladder removals) (Royal
College of Surgeons 2016).

The focus of the present review was the content of intervention –
the types of psychological techniques used. We did not examine
how the interventions were delivered – whether the timing or the
format of the intervention is important. These are issues addressed
by Nicholson 2013 (published Cochrane protocol). We would expect
Nicholson 2013's findings to complement those of our review;
together the reviews will evidence the current state of knowledge
for the preparation of surgical patients.

Some types of intervention included as psychological preparation
techniques in the review, for example procedural information
and behavioural instruction, might be considered to be
`common sense' rather than `psychological'. However, the term
`psychological' encompasses what we think, what we feel and
what we do, so any intervention that is designed to change what
we think (for example, changing our expectations about what will
happen) or what we do (for example, deep breathing aPer surgery)
are eBectively psychological techniques. An approach may appear
to be `common sense' but still have a strong theoretical and
evidence base to support it. For example, it may seem obvious
that providing procedural information will help people to know
what to expect and to feel prepared and less anxious about an
event. However, it may seem equally obvious that giving someone
procedural information in advance of surgery could increase
anxiety by increasing thinking and worrying about a procedure.
Thus, even such apparently unsophisticated procedures need to
be considered and rigorously evaluated in the same way as more
complex intervention techniques.

Studies included in the review measured outcomes at various time
points, and some studies measured outcomes at multiple time
points. In analysing the data, we used the earliest outcome measure
reported by each study (see Characteristics of included studies for
details of time points). It is possible that in the earliest times aPer
surgery, within 48 hours, an outcome such as pain may be more
influenced by biological factors such as analgesia intake and acute
postoperative complications than by psychological aspects. Thus,
by focusing on the earliest outcomes we may be under-estimating
the impact of psychological preparation. However, it is likely that
psychological and biological factors interact - for example, an
intervention may include instruction in the use of using patient-
controlled analgesia (e.g. Chumbley 2004).

Quality of the evidence

We graded the quality of evidence as `low' for the outcomes
postoperative pain, negative aBect and length of stay and `very
low' for the outcome behavioural recovery (see Summary of
findings for the main comparison). The two main problems with

Psychological preparation and postoperative outcomes for adults undergoing surgery under general anaesthesia (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

29



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

studies in the review were risk of bias ratings and heterogeneity. As
seen in Figure 1, with the exception of performance bias (blinding
of participants and personnel), a low proportion of studies received
`high' risk of bias ratings. However, a large number of studies
in each category received `unclear' ratings resulting from the
poor reporting of studies. It is therefore not clear whether such
studies were actually poorly conducted - and therefore at high risk
of bias - or whether they were well designed and implemented
but poorly reported. Improving reporting should be a primary
aim for researchers - and journal editors - in this field. For the
outcome behavioural recovery there was the further problem
of a small number of studies including outcomes that were a)
assessed with measures with demonstrated validity and reliability
and b) reported in a form that could be included in meta-analysis,
meaning that only narrative synthesis could be conducted. High
heterogeneity was also a problem, particularly in the varying
content of interventions. Rather than simply label all interventions
as being `psychological' we classified them into seven groups,
which has enabled us to demonstrate the high level of variation
across interventions. There was also heterogeneity in the wide
range of surgery types participants underwent. Nevertheless, we
did not find evidence of publication bias and all our outcomes were
directly measured. For each outcome, there were some studies
with small sample sizes and wide confidence intervals but overall
imprecision does not appear to have been a problem.

In this review, we did not consider intervention fidelity - whether
interventions were delivered in accordance with the study protocol.
This is particularly important where a complex psychological
preparation technique is delivered by an individual rather than in
a standard format such as a DVD or leaflet. It is important that
the individual delivering the intervention is fully trained in the
content and technique of delivery, and that this is evaluated during
the study to ensure that interventions are indeed delivered as
intended. If a fidelity check is not conducted then it is possible that
important elements are missed, or that individuals add elements
and it is unclear exactly what is being evaluated. We did record
intervention fidelity processes on our data extraction forms, and
observed that many studies do not seem to have addressed
the issue. However, in accordance with our protocol, we did not
formally include this when assessing risk of bias.

A limitation of our omnibus meta-analyses is that they assume
that diverse interventions have similar eBects, whether separately
or in combination with other types of interventions. In addition,
most of the evidence for the separate meta-analyses of individual
intervention types came from studies judged to comprise at
least one other intervention category. The present analyses can
therefore only give a broad indication of the eBectiveness of
individual intervention types and we are unable to comment on
how intervention types may interact with each other.

Potential biases in the review process

We conducted this large review in a careful and thorough manner:
we not only carried out detailed searches of databases but also
systematically sought to contact every included study's author to
ask about additional research, and we searched studies' reference
lists to ensure as complete coverage as possible. We also set
high standards for the review, by only including randomized
trials (excluding any work where we knew a random allocation
method was not used), and by only including negative aBect and
behavioural recovery outcomes where measures with published

psychometric properties were used. However, while we included
papers in non-English languages our search was limited in that we
only conducted the searches in English, and we did not check the
reference lists of non-English papers. In addition, it is possible that
unpublished studies exist of which we did not learn, but the funnel
plots did not show evidence of asymmetry.

A relatively low proportion of the identified trials could be included
in the meta-analyses, however. This was sometimes because
medians were presented, but there were also many studies that did
not report any usable data for our outcomes of interest, despite
having collected this. Extracting data from the publications was
oPen challenging and we oPen had to calculate standard deviations
from other statistics or use pooling formulae when authors chose
to present data for subgroups only.

For the outcome length of stay, it should be considered that a
number of studies appeared to regard length of stay not as an
outcome, but as a descriptive statistic that was measured, reported
and compared across groups. For example, Oliphant 2013 reported
length of stay and compared this across groups, as one of many
patient characteristics rather than as a specified outcome measure.
The standard of reporting in papers was generally low, and it was
oPen not possible to determine which outcomes were intended, a
priori, to be treated as study outcomes, therefore we included any
measure reports that fitted the definitions of our review. This was
a conservative approach, as time to discharge may be short and
largely determined by system factors. This is likely to have resulted
in our findings erring on the side of over-reporting non-significant
length of stay data (particularly in the narrative synthesis, where we
could not pool studies to increase power).

We have reported meta-analysis findings despite high levels of
heterogeneity, which limits the confidence that can be placed in
the findings. We believe that this is, however, helpful, as this is a
large review and summarizing data in this way allows the findings
to be more easily interpreted than placing so many studies in a
table. In addition, as many studies contained small samples and
individual results were oPen not statistically significant, combining
studies allows a helpful picture of the potential of interventions.
This practice has been followed in other Cochrane reviews, for
example Gurusamy 2014 conducted meta-analyses despite finding

I2 statistics of 75% and 87%. Although we did not identify specific
reasons for this heterogeneity, it is clear that the studies were very
diverse in terms of interventions, surgery types and outcomes used.

Combining interventions allows us to compare our findings with
the earlier review (Johnston 1993), and we have, in the main,
followed the analysis process as outlined in our protocol (Powell
2010). However, secondary analyses would be helpful in unpicking
the cause of the heterogeneity and in identifying where benefits
to patients may be obtained. A primary source of heterogeneity
is in the varied way in which studies combined the intervention
components included in the review. While we have conducted
subgroup analyses examining `pure' and mixed' interventions for
each outcome, we have not unpicked the value of each intervention
component further. In future work we plan to carry out secondary
analyses to explore how each individual component contributes to
variance for each outcome.

A more challenging aspect of intervention content is that, within
each intervention component, studies varied widely. For example,
procedural information might focus on what will happen before
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surgery, the surgical process or what will happen aPer surgery. This
issue was particularly pertinent with behavioural instruction – this
could target a range of issues: exercises to be carried out before
surgery to enhance strength, fitness or lung capacity (e.g. D'Lima
1996), exercises or movements to be carried out aPer surgery (e.g.
deep breathing, how to turn in bed, e.g. Levesque 1977), behaviours
to be carried out to gain eBective pain relief (e.g. using patient-
controlled analgesia or asking for pain medication, e.g. Chumbley
2004). In future research we plan to carry out a secondary analysis
to compare behavioural instruction targeting behaviours to be
carried out before surgery with behavioural instruction targeting
behaviours to be carried out aPer surgery. A further challenge in
analysing the detail of psychological preparation interventions is
the inconsistency between studies in how the interventions were
reported. It was rare to find a suBiciently detailed description for
the intervention to be replicated. A barrier to this would appear
to be the lack of a standard language to describe intervention
content in this context. A Behaviour Change Technique Taxonomy
has been developed to enable researchers to describe, and code,
interventions designed to eBect behaviour change (Michie 2013),
and the subset of studies in this review that target behaviour
change could be recoded according to this taxonomy. However,
many of the interventions do not explicitly aim to change behaviour
– focusing instead on outcomes of perception (pain), emotion
(negative aBect) or a complex outcome that results from an
interaction between patient clinical status, patient behavioural
recovery and hospital strategy (length of stay). A taxonomy is
needed that addresses a wider range of psychological interventions
than those focused only on changing participant behaviour.

In future work we also plan to incorporate date of publication into
secondary analysis (network meta-synthesis). We did not exclude
studies on the basis of date, ensuring the completeness of this
review. However, the inclusion of studies over a wide period of
time means that early studies may not reflect what would be found
should the same interventions be used in modern practice. In
particular, length of stay is now typically much shorter than that
at the time of early studies such as DeLong 1970. The reporting of
control condition content was generally very poor, but it is likely
that, with approaches to patient care changing with psychological
input into training of health professionals increasing and patient
satisfaction gaining prominence, ̀ standard care' in modern studies
would contain a higher level of psychological preparation than in
earlier studies. Thus, by assuming the absence of psychological
techniques in `usual care' interventions unless stated, it is likely
that we are over-estimating the diBerence in treatment between
patient groups within studies, and underestimating eBect sizes.
Evidence from other types of psychological intervention have
indeed found that the prevalence of psychological techniques in
the management of patients in the control groups reduced the
eBect sizes for trialled interventions (de Bruin 2009). In addition,
management and clinical practices have changed, for example
with hospitals seeking to discharge patients sooner. It might be
expected, for example, that more recent studies would be less likely
to show diBerences between groups in length of stay if length of
stay has reduced over time.

As per our protocol, we did not extract studies' funding sources from
papers. This is a limitation as we cannot comment on the potential
impact of funding source on review outcomes. Similarly, we did not
extract information about any conflicts of interest reported.

Potential biases resulting from di4erences between the
protocol and the review

In the review, we more tightly defined the intervention types and
what we meant by `psychological preparation for surgery'. We
believe that this resulted in a stronger review, with interventions
more clearly specified, but it may have led to the exclusion of some
studies, which is likely to have aBected the results.

In the review, we restricted inclusion to studies that reported
one of the four outcomes postoperative pain, behavioural
recovery, negative aBect or length of stay. This was a pragmatic
decision given the large size of the review, but excluding other
outcomes means that we may have missed important impacts of
psychological preparation. Importantly, if harm were identified on
an outcome other than those we included, this review would not
have detected it. We also refined our search criteria such that we
only searched the reference lists of papers published in English. It is
therefore possible that we missed studies in other languages, which
may have resulted in bias.

We limited the subgroup analyses (as described in DiBerences
between protocol and review). This has led to a more restricted
range of findings but did not aBect the planned analyses that we
conducted.

In the review, we further specified the way we selected outcome
measures where multiple measures were reported. While we
conducted this process carefully and as objectively as possible,
it would have been better to have pre-specified the process to
eliminate any potential for bias in the measures used.

We did not anticipate all the forms in which data might be
presented in the protocol. We made the following decisions aPer
seeing the data set: some studies only reported mean (SD) change
from baseline (rather than absolute mean (SD)); for these studies
we used the diBerence in mean change scores as the eBect size. If
no continuous pain data were available but dichotomous data were
presented, we used the log odds ratio as the eBect size. As we made
these decisions aPer the data were available there is potential for
bias.

Agreements and disagreements with other studies or
reviews

Our review was based on that of Johnston 1993 but used diBerent,
more recently developed methods. We planned to carry out an
up-to-date review, using modern techniques and standards. We
used the same types of surgery and intervention categories, and
examined four of the outcomes addressed by Johnston 1993.
There are also some diBerences: Johnston 1993 required that
patients have a postoperative night's stay – we did not make this
a criterion as length of stay has reduced in recent years, and we
adopted a diBerent analysis strategy. We also had the additional
criterion that behavioural recovery and negative aBect measures
needed to have published psychometric information for inclusion
in the review. Johnston 1993 used the binomial test to pool data
where studies did not provide the details for the calculation of
pooled eBect sizes, while we did not attempt to mathematically
pool findings with insuBicient details, according to standard
Cochrane practice (Higgins 2011). Similarly to Johnston 1993, in
omnibus analysis assessing whether psychological preparation
has an impact on outcome (including all types of preparation),
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we found significant impact of preparation versus control for
the outcomes of postoperative pain, length of stay and negative
aBect. For the outcome pain, Johnston 1993 reported relaxation,
procedural information, cognitive interventions and behavioural
instruction to be successful intervention components (assessed
using the binomial test), whereas we found interventions other
than behavioural instruction to generally appear to be beneficial.
EBective preparations for negative aBect in Johnston 1993
were procedural information, behavioural instruction, cognitive
interventions and relaxation; our findings similarly suggested
procedural information and relaxation could be beneficial, but
also suggested that sensory information and hypnosis might be
important, while we found no clear evidence for behavioural
instruction or cognitive interventions. Johnston 1993 found all
intervention methods other than cognitive interventions and
hypnotic methods to be beneficial for the outcome length of stay;
similarly, our meta-analysis found most intervention types to be
beneficial other than cognitive interventions, and we identified
few studies for hypnosis or emotion-focused interventions.
Finally, Johnston 1993 found procedural information, sensory
information and behavioural instruction to benefit behavioural
recovery. We did not meta-analyse data for this outcome, and
we were more selective in which studies we included than were
Johnston 1993 (we did not include measures without published
psychometrics), but behavioural instruction was commonly used in
successful interventions, and procedural information and sensory
information also featured in some of these.

Other more recent reviews have addressed aspects of preparation
that have also been covered in our review. Kekecs 2014 examined
whether `suggestive interventions' (e.g. hypnosis and therapeutic
suggestions) improved postoperative distress and pain intensity.
They found evidence for suggestive interventions to reduce
postoperative anxiety and pain intensity. Similarly, Tefikow 2013
found hypnosis to have positive eBects on distress and pain
in adults undergoing surgery or medical procedures, and found
positive eBects of the intervention for these outcomes. We also
found studies including hypnosis (alongside relaxation) to be
eBective in reducing postoperative negative aBect in our review.
However, we did not include any studies with the component
`hypnosis' in meta-analysis for the outcome pain, and in meta-
analysis two studies with a hypnosis component reported non-
significant findings. This diBerences may be explained by Kekecs
2014 and Tefikow 2013 having diBerent inclusion criteria to our
review: surgical procedures under local anaesthesia, as well as
general, were included in both reviews, and the search was limited
to studies published aPer 1980 by Kekecs 2014.

Other reviews have focused on specific types of surgery. Louw
2013 and McDonald 2014 examined preparation for patients
undergoing knee or hip replacement surgery. Both of these studies
examined the eBects of `education' interventions, which would
appear to include both procedural information and behavioural
instruction, on postoperative pain (Louw 2013 and McDonald 2014),
and function, anxiety and length of stay (McDonald 2014 only).
McDonald 2014 concluded that preoperative education may not be
of benefit; Louw 2013 found benefits to pain to be limited (no meta-
analysis was conducted). McDonald 2014 focused on the latest time
point studies included, while we used the first outcome time point
assessed, Louw 2013 only included studies published between 1990
and 2011, and both included quasi-randomized studies, unlike our
review. However, our review does also include many studies with

null findings – further subgroup analysis would help to establish for
which interventions, and which types of surgery, preparation has
most/least potential for benefit.

Gurusamy 2014 examined `information' interventions, whose
content would appear to fit our categories of procedural
information and potentially also behavioural instruction,
with studies of patients undergoing day-patient laparoscopic
cholecystectomy. They evaluated the outcomes of pain, length of
stay and anxiety, but found few studies addressing these outcomes
(one for pain, none for length of stay, one for anxiety) and the
authors concluded that the evidence had very low quality.

Hulzebos 2012 included both randomized and quasi-randomized
trials in adults undergoing elective cardiac surgery, with
interventions described as "preoperative physical therapy with
an exercise component" (p1). Such interventions would typically
fit our category `behavioural instruction' where participants
are instructed to carry out particular behaviours, such as
exercise or incentive spirometry. They found that intervention
participants had a significantly shorter length of stay but only
one study included the outcome physical function (equivalent
to `behavioural recovery'), finding a worse outcome for the
intervention group.

A common finding across reviews is that studies are frequently
small and of poor quality, consistent with our findings. Our review
takes a broader approach than most reviews, including many more
studies but of a higher quality, as we excluded quasi-randomized
trials. While heterogeneity of interventions is a problem in our
review, we have been more specific in categorising and measuring
components within interventions than some other reviews (i.e.
those assessing the impact of `education' or `information'),
allowing future secondary analyses to assess more precisely which
components of interventions are eBective.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

The evidence suggested that psychological preparation may
be beneficial for the outcomes postoperative pain, behavioural
recovery, negative aBect and length of stay, and is unlikely to
be harmful. However, as the quality of evidence was low or very
low, the quality of evidence is insuBicient to be used to make
recommendations for practice. It is also not possible to be certain,
at present, about which specific intervention types might be used
to improve which post-surgical outcomes.

Implications for research

Further analyses are needed to explore the heterogeneity in
the data, to identify more specifically when particular types
of intervention are of benefit. The findings have shown that
there is a paucity of well-designed studies with a low risk of
bias. There is a need for well-conducted and clearly reported
research and research that describes both intervention and control
components in suBicient detail for replication. Researchers should
follow the CONSORT Statement when designing studies and
reporting findings (Schulz 2010), and use valid, reliable methods
to assess outcomes. The review team plans to conduct further
analyses using network meta-synthesis to help determine which
intervention types and other study characteristics are associated
with more favourable postoperative outcomes. Future reviews
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should also consider conducting subgroup analyses of patients
with chronic conditions, previous history of general anaesthesia,
use of pharmacological premedication, length and type of surgery.
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Characteristics of included studies [ordered by study ID]

 

Methods Randomized controlled trial

Participants 30 patients undergoing planned urinary diversion surgery for bladder cancer. Control group: mean age
45.86 (SD = 4.4); intervention mean age: 45.33 years (SD = 5.9) (overall mean = 45.60). Control group: 12
male, 3 female; intervention group 11 male, 4 female. Overall, 76.7% male. Setting: The National Can-
cer Institute, Cairo, Egypt. Dates of data collection not provided.

Interventions Control: "routine physical pre-operative care"

Intervention: explanation of surgical procedure, appearance of stoma and postoperative device, rea-
sons for wearing device, visit from a previous patient; encouraged to "express fears and anxieties re-
garding social aspects of living with a stoma". Emotion-focused; procedural information

Outcomes Negative affect: anxiety (STAI A-state, Arabic translation) on 3rd postoperative day and before dis-
charge (approximately 12 days post-surgery)

Notes Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p238: "After patients consented, they were assigned randomly to two groups
of 15 each (control and experimental)"

Allocation concealment
(selection bias)

Unclear risk No further information provided

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Not stated but unlikely participants blinded due to nature of intervention

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Ali 1989 
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Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No information – numbers only reported for 30 people with complete data

Selective reporting (re-
porting bias)

Unclear risk Consistent throughout paper but no reference to a protocol document to
check this

‘Intention-to-treat’ Unclear risk No information provided related to `intention-to-treat'

Other bias Low risk No obvious other biases

Ali 1989  (Continued)

 
 

Methods Randomized controlled trial

Participants 32 patients undergoing elective coronary artery bypass surgery at a large tertiary care teaching institu-
tion, New York, USA. Recruitment following approval in July 1994. Control group age "62 ± 3"; interven-
tion "64 ± 3"; assume mean ± SEM from other tables. Control group: 11 male, 1 female; intervention: 17
male, 3 female. Overall, 87.5% male

Interventions Control: no intervention

Intervention: "self-hypnosis relaxation techniques": single session, night before surgery. Instructed
to take deep breaths, relax muscles and to focus on thoughts e.g. minimize bleeding, reducing pain. 
Asked to practise hourly the night before surgery and as often as possible postoperatively. Relaxation
and hypnosis

Outcomes Negative affect: Profile of Mood States Scale (POMS - tension, depression, anger, vigour, fatigue, con-
fusion) (day 5 post-surgery)

Length of stay

Notes Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p70: "randomized to control versus study group based on age (less than or
greater than 65), sex, and HIP score (0-5, 6-10, 11-16)" – i.e. no information
about the actual process of randomization

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk p71: "only the patients and the individuals teaching the self-hypnosis tech-
niques were not blinded"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk p71: "All individuals involved in patient care were blinded to the randomiza-
tion.  Only the patients and the individuals teaching the self-hypnosis tech-
niques were not blinded". Does not explicitly state whether those taking the
outcome measures were blinded

Ashton 1997 
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Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No attrition is reported, but not clearly stated that there was no attrition. 4
participants declined participation – it appears that this was pre-randomiza-
tion but not clear (the reasons given for declining on p71 seem to do with hyp-
nosis – so possible that they were allocated to hypnosis condition?). Sample
sizes not provided in Results except that 100% (20) intervention participants
reported following protocol preoperatively – which suggests that, at least for
the intervention group, all were participating at day 5

Selective reporting (re-
porting bias)

Unclear risk Did not find evidence of selective reporting but no protocol is referred to

‘Intention-to-treat’ Unclear risk From the results data, it appears that all intervention participants carried out
the intervention and were analysed in the intervention group.  It is not clear
whether the authors intended to carry out intention-to-treat analysis (rather
than per-protocol) but as all participants carried out the intervention this
seems to be what has happened. However, as not clearly specified, recorded
as `unclear'

Other bias Unclear risk Small, uneven sample size (12 in control and 20 in intervention group); appear
to have made error in analysis - report having used Wilcoxon when Mann-Whit-
ney more appropriate (independent samples) - caution needed when inter-
preting their findings in narrative synthesis

Ashton 1997  (Continued)

 
 

Methods Randomized controlled trial

Participants 32 women undergoing open Rou-en-Y gastric bypass surgery at Meridional Hospital, Cariacica, ES,
Brazil (dates not provided). Control group mean age 34.8 (SD = 9.47, n = 17); intervention group mean
age 36.13 (SD = 8.12, n = 15)

Interventions Control: instructions about post-surgery care, coughing and ambulation. Behavioural instruction

Intervention: As Control group plus: inspiratory muscle training (IMT), starting 2 to 4 weeks before
surgery – 6 x 15-minute sessions a week, 2 supervised by physiotherapist, 4 unsupervised. Behavioural
instruction (beyond control group)

Outcomes Pain: visual analogue scale (VAS), 0 = no pain, 10 =intense pain, first postoperative day

Length of stay: hospital stay (days)

Notes As this study was identified late (and analysis was commencing), authors were not contacted

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p1722: "patients were informed about the research protocol, requested to sign
the Informed Consent Term, and then randomly assigned to the IMT group or
the control group by opening a sealed envelope"

Allocation concealment
(selection bias)

Unclear risk p1722: "patients were informed about the research protocol, requested to sign
the Informed Consent Term, and then randomly assigned to the IMT group or
the control group by opening a sealed envelope"

Barbalho-Moulim 2011 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Given the nature of the intervention, it would not have been possible for either
the participants or those delivering the intervention to be blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk According to the flow chart (p1725), it appears that there was no attrition af-
ter allocation to intervention group. However, 2 participants were excluded for
being "unable to perform the tests" and it's not clear at what stage they were
excluded

Selective reporting (re-
porting bias)

Unclear risk Outcomes are reported for all reported measures, and in sufficient detail for
inclusion in meta-analysis. However, no reference to a protocol document

‘Intention-to-treat’ Unclear risk The flow chart (p1725) suggests that all participants randomized received the
allocated intervention and were analysed as such. However, 2 participants
were excluded for being "unable to perform the tests" – according to the Meth-
ods, this would seem to have been after randomization

Other bias Low risk No other concerns

Barbalho-Moulim 2011  (Continued)

 
 

Methods Randomized controlled trial

Participants 102 patients undergoing thoracic surgery for non-small cell lung cancer randomized, University Teach-
ing Hospital, Marseille, France. Data were collected over 2 years. Control group (n = 34) mean age 63.7
(SE = 7.7); intervention (n = 41) mean age 63.4 (SE = 9.6). Mean for all 75 for whom data analysed: 63.5
(SE = 8.7)

Interventions Both groups: "individualized oral information" (some procedural information apparent). Control: no
further information. Intervention: written document containing information including regarding lung
cancer, symptoms, "pretherapeutic work-up", surgery, postoperative treatments. Procedural informa-
tion; could include sensory information and behavioural instruction, but insufficient information

Outcomes Negative affect: used Psychologic Global Well-being Scale; components include Anxiety, Depressed
Mood and Positive Well-being (also self control, general health, vitality). Timing unclear: either at time
of surgery (postoperative period) or 1 month postoperatively

Notes Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p1147: "patients were randomized…"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Barlési 2008 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk No information.  As the intervention is a leaflet, it is not impossible that it may
have been delivered in such a way that the participant was blind to interven-
tion, but no information is provided as to how it was given to the participant

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Attrition and exclusion for each group is reported. 10: early postoperative
death; 4: loss of follow-up; 13: incomplete satisfaction or quality of life data
at 1 or 3 months (p1147). 15 in control and 12 in intervention group (p1149).
  Further information would be helpful – a breakdown of reasons for attrition
is provided for the overall sample but not by each group so difficult to tell
whether this could have led to any bias

Selective reporting (re-
porting bias)

High risk No evidence of selective reporting (no measures in Methods not reported in
Results) but no reference to any protocol that could be checked.

Cannot enter into meta-analysis: no data provided for subscales of measure –
only overall measure, which includes non-negative affect components

‘Intention-to-treat’ Unclear risk No information. Seems likely as the intervention is giving a leaflet after ran-
domization (i.e. unlikely to not receive the treatment to which randomized)
but no information regarding fidelity/ITT

Other bias Low risk No other concerns

Barlési 2008  (Continued)

 
 

Methods Randomized controlled trial

Participants 131 patients undergoing total knee arthroplasty, University of Alberta Hospital, Alberta, Canada. Re-
cruitment dates not provided. Intervention mean age: 67 (SD = 7, n = 65). Control mean age 67 (SD = 6, n
= 66). Overall mean: 67. Intervention: 39 (60%) female; control: 33 (50%) female

Interventions Control: regular activities (usual care)

Intervention: 12 sessions (3 per week, 4 weeks): instruction regarding activities e.g. crutch walking,
bed mobility; exercise programme: simple strengthening exercises. Behavioural instruction

Outcomes Length of stay

Notes Three length of stay outcomes: acute care, transfer and readmission. Reporting acute care here as com-
parable with other studies

Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p1167: "Patients were randomized, in blocks of 20 patients, to one of 2 groups,
treatment or control, following the enrolment visit.  Randomization was per-
formed using consecutively numbered opaque envelopes."  Does not state
how the random component was introduced

Beaupre 2004 
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Allocation concealment
(selection bias)

Low risk p1167: "Randomization was performed using consecutively numbered opaque
envelopes"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No information provided in paper but highly unlikely given nature of interven-
tion

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p1167: "blinded assessment of outcomes by a physical therapist not involved
with the intervention"  Given that the outcome of interest is length of stay,
seems likely that blinding would be effective (i.e. patient would not be able to
mention intervention)

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Clear and careful reporting of attrition and exclusions. 16 cancelled surgery
(6 control group, 10 intervention). Compared differences for attrition (surgery
being cancelled) between groups (none found). Rated as `unclear' as there is
some differential in dropout between groups

Selective reporting (re-
porting bias)

Unclear risk Did not find variables mentioned in methods that were not reported in Results,
but no published protocol mentioned

‘Intention-to-treat’ Low risk No other concerns

Other bias Low risk p1168: "All analyses were performed on an ‘intent to treat’ basis"

Beaupre 2004  (Continued)

 
 

Methods Randomized controlled trial

Participants Randomized 140 patients undergoing knee or hip joint replacement surgery (data reported for 106, hip
n = 39, knee n = 67) at a 182-bed community, not-for-profit hospital in the mid-Atlantic region of the
United States (dates not given). Age range 61 to 64 (mean 63.8, SD 8.7). Control group mean age 65.7
(SD 8.7); intervention group mean age 61.6 (SD 8.3). Most (57.5%) were female (58.9% of intervention
group and 56% of control group)

Interventions Control: 1 to 4 weeks before surgery, attended class providing incentive spirometry (IS) device and in-
formal education on use. Behavioural instruction

Intervention: stayed on for 15 minutes after class, detailed, structured information on IS provided by
researcher – including how to use, how many times, how to keep record on chart. Given daily diary to
use for 7 days before operation. Behavioural instruction (beyond Control group)

Outcomes Length of stay

Pain: from 0 (no pain) to 10 (worst pain) daily for first 7 days after surgery

Notes Author provided unpublished numerical data and information regarding risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p22: "Patients who met eligibility criteria were randomized in a 1:1 ratio to
Group 1 (POISE intervention) or to Group 2 (no POISE/no intervention). Ran-
domization was stratified by type of total joint replacement, knee or hip"

Bergin 2014a 
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Author: "A computer-generated random allocation was used to assign ran-
domization. A randomization log was used was with a 1:1 ratio is blocks of
four. For stratification, one log was used for hip patients and one log was used
for knee patients. Logs were generated prior to the initiation of the study. The
allocation sequence was generated prior to any enrolment"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Author: "No method was used to conceal the allocation sequence for the in-
vestigators as the study randomization logs provided the sequence allocation.
The study participants were also not told of the allocation sequence prior to
providing consent"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Intervention involved staying behind for 15 minutes for session delivered by
researchers – neither participants nor staB could have been blind

Author: "Correct, the researchers were not blind to the allocation group"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Researchers reviewed completion of the patient's postoperative study diaries
[including pain measure] during daily rounds therefore could not be blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Reported in high level of detail: No./% participants lost to follow-up: 106 com-
pleted study – so 34 (24%) lost to follow-up. Enrolled: intervention group: 50;
control n = 56. For the 34 not completing (group intervention = 21, control =
13), 7 did not continue to meet eligibility criteria (intervention n = 4, control n
= 3), 11 surgery cancelled (intervention n = 7, control n = 4), 9 missing incentive
spirometry data (intervention n = 6, control n = 3), 7 withdrew (intervention =
4, control = 3). In addition, for first pain outcome, 1 pain value not recorded for
intervention group; two not recorded for control group

While a high proportion were lost, there does not appear to be indication of
the preoperative group allocation having an impact, therefore risk of bias
seems low

Selective reporting (re-
porting bias)

Low risk Authors do report their clearly stated outcomes, but not always clear what was
intended (e.g. do not report pain by day – just summary of data of pain when
returned to baseline IS volume – no indication as to whether or not this was
planned a priori, and no mention of protocol). Pain data are not presented in
such a way as can be used for review. However, author has sent us all the pain
data we need to include in meta-analysis. Author: "There were no other out-
comes that were not reported"

‘Intention-to-treat’ Low risk Author: "Yes, patients were kept in the intervention group to which they were
randomized. Of the 140 enrolled, 106 completed the study. Data are reported
for the 106 completed and as such, technically this is not considered then `in-
tent-to-treat'." [This meets the standard for intention-to-treat defined in this
review]

Other bias Low risk No other concerns

Bergin 2014a  (Continued)

 
 

Methods Randomized controlled trial

Participants 60 patients undergoing cardiac surgery (CABG or heart valve operation), Graz, Austria. Data collection
dates not provided. Control group mean age 59 (range 55 to 62). Intervention mean age 62 (range 58 to

Bergmann 2001 
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62). Controls, 14 female, 16 male; Intervention 12 female, 18 male. Overall, 26 female, 34 male (56.67%
male)

Interventions Control: routine medical information, 5-page pamphlet, 3 days before surgery. Information on: preop-
erative course and preparation for operation, surgery technique postoperative course, complications
(procedural information likely)

Intervention: leaflet as per Control group. Also extensive oral information from a surgeon – more em-
phasis on perioperative problems and concerns - possibly `emotion-focused' but insufficient informa-
tion provided for this categorization; additional procedural information

Outcomes Negative affect. STAI state and trait anxiety [only state reported in Results], day 6 after surgery

Negative affect. Well-being Scale, day 6 after surgery

Notes Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p1094: "Subjects were randomly assigned to one of the groups"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Participants were blinded: p1093: "The patients were kept blinded to the ac-
tual purpose of the study (not informed that our study involved two different
groups)". However, the researcher who delivered the oral intervention was al-
so lead author and is highly likely to not be blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p1094: "The psychologist and the person administering the psychological tests
were the same individual, who was strictly blinded with reference to group as-
signment"

Incomplete outcome data
(attrition bias) 
All outcomes

High risk p1094: "Two patients in Group I [control group] who asked for additional infor-
mation were excluded from the study" – clear potential cause of bias – no in-
formation-seekers in control group

Selective reporting (re-
porting bias)

Unclear risk Some lack of clarity as to what were outcome variables (e.g. trait anxiety ap-
pears to have been measured but not reported – but it is state anxiety that
would be expected to be used as an outcome so trait anxiety may never have
been intended as an outcome). No protocol to refer to

‘Intention-to-treat’ High risk Not intention-to-treat – control participants who sought additional infor-
mation were excluded - p1094: "Two patients in Group I [control group] who
asked for additional information were excluded from the study"

Other bias Low risk No other concerns

Bergmann 2001  (Continued)

 
 

Methods Randomized controlled trial

Participants 80 patients undergoing total hip replacement at Cantonal Hospital, Liestal, Switzerland between
June 2004 and March 2007. Overall: mean age 66.8 years (SD 10.3). Intervention group mean age 65.37

Bitterli 2011 
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(10.77); control group 68.42 (9.74). Overall: 31 female, 49 (61%) male. Intervention group 19 female, 22
male; control group 12 female, 27 male

Interventions Control: standard care: day before surgery, verbal information about events after surgery and instruc-
tion in standing and walking.Procedural information, behavioural instruction

Intervention: as Control plus: 2 verbal and written instructions giving exercises designed to promote
awareness of position and movement of hip. Period of training ranged from 2 to 6 weeks; participants
recorded training in logbook. Behavioural instruction

Outcomes Length of stay

Negative affect: Mental health (SF-36); 8 to 10 days post-surgery

Pain: pain magnitude item from German SF-36

Notes Author provided some unpublished numerical data

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p727: "patients…were assigned to either one of the 2 groups with the aid of a
randomisation table"

Allocation concealment
(selection bias)

High risk No information in paper. Author: as written consent arrived, author and col-
league allocated using randomization table. This would appear to be the use
of an "open random allocation schedule", so judged `high risk'

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk p727: "A person blinded for group allocation anonymised the data. None of the
hospital staB was aware of the status (TR or CO) of the participants. The partic-
ipants were requested not to reveal their allocation to any of the staB member-
s" (TR = training group; CO = control group). But participants and staB deliver-
ing the intervention could not have been blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p727: "Two physiotherapists…gave the participants the necessary instructions
and performed the follow-up measurements…the questionnaires were sent
to the participants a few days before each appointment". The first part of this
would suggest NOT blind. However, author reported outcomes taken by a 3rd,
blind person

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Attrition is described in detail: flow chart p726. 39 randomized to control
group, 41 to intervention. After randomization, before surgery and interven-
tion, 2 discontinued in control group (1 voluntary basis, 1 "inclusion criteria
not met") and 2 discontinued in intervention group (both: "no appointment").
Further loss in intervention group after instruction and training: n = 3 (1 on vol-
untary basis, 2 surgery brought forward). After surgery, 1 in each group discon-
tinued before 10-day follow-up ("voluntary basis"). Total loss control group: n
= 3; total loss intervention group: n = 6 (9 of 80 = 11%)

Concern: the 2 missing from intervention group (because surgery was brought
forward) – would they also have been excluded if in control group, or was the
problem that they did not have time to do the intervention?

Selective reporting (re-
porting bias)

High risk Data were not reported in sufficient detail for meta-analysis in the paper but
the authors have provided us with detailed tables and additional information.
However, this also confirmed that outcomes were measured that were not re-
ported in the paper

Bitterli 2011  (Continued)
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‘Intention-to-treat’ High risk p728: "An intention-to-treat analytical approach was pursued". However,
flow chart p726: 2 patients in intervention group were excluded because their
surgery was brought forward. Author confirmed that excluded because less
than 15 days of training, and would have not had reason to exclude if had been
in control group. Therefore does not meet our criteria for intention-to-treat

Other bias Low risk No other concerns

Bitterli 2011  (Continued)

 
 

Methods Randomized controlled trial

Participants 75 patients undergoing laparoscopic cholecystectomy at Manukau Surgical Centre, South Auckland,
New Zealand (April 2008 to May 2010) were randomized (60 analysed). Control group: age 50.5 (15.5);
intervention age: 52.1 (18.0) (assume mean (SD) - not stated in Table 1, p215). 45 female (75%); 15 male

Interventions Control: "standard care"

Intervention: "standard care" plus relaxation intervention. 45-minute session with psychologist at
least 3 days pre-surgery (deep breathing, progressive muscle relaxation, guided imagery); given 20-
minute CD recording to practise with daily at home before surgery; CD contained a second recording
for them to use each day after surgery for 7 days.  Relaxation

Outcomes Negative affect: stress – Perceived Stress Scale, day 7 post-surgery

Notes Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p213: "Participants were randomized using a random sequence generator and
allocation was sealed in consecutively numbered envelopes by EB" (EB = Eliza-
beth Broadbent, a study author)

Allocation concealment
(selection bias)

Unclear risk p213: "Participants were randomized using a random sequence generator and
allocation was sealed in consecutively numbered envelopes by EB". Previous
paragraph: "invited to participate by the surgical research fellow…following
informed consent, patients were randomized by the health psychologist" –
need clarification: who took consent?  Were envelopes opaque?

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk p213: intervention patients met with health psychologist for 45 minutes so
neither participants nor person providing intervention blind – also, "Patients
were asked not to reveal their group allocation". Other staB were blind to
group allocation

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "The surgeons and surgical research fellows conducting the surgical proce-
dure and follow-up assessments, as well as the laboratory technician perform-
ing the hydroxyproline tests, were all blind to group allocation"

Incomplete outcome data
(attrition bias) 
All outcomes

High risk No./% participants lost to follow-up: 15 (20% of 75)

Control group: 8 excluded post-randomization: 1 declined to have operation;
4 declined to participate post-randomization; 1 "altered mental state"; 2 had
operation at another facility. Remaining N = 30.

Broadbent 2012 
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Intervention group: 7 excluded post-randomization: 2 declined to participate
post randomization; 1 excluded by surgeon (intra-operative complications); 3
not fit, operation cancelled; 1 had operation at another facility. Remaining N =
30

Attrition is clearly reported and is even across the 2 groups. Of concern: for
control group: 4 (over 10% of group) dropped out after randomization; only 2
for intervention group.  As sample size is small, this may have had an impact

Selective reporting (re-
porting bias)

High risk Checked with registered trial – a number of outcomes, some of interest to the
review (pain and anxiety), are not reported in this paper.  This paper does re-
port that one outcome (fatigue) is being reported in another paper

‘Intention-to-treat’ Unclear risk From flow chart (p214) no evidence of participants switching groups – and as
intervention straight after consent not clear how could receive other interven-
tion (unless in intervention and drop out). However, not clearly stated - check
with authors

Other bias Low risk No other concerns

Broadbent 2012  (Continued)

 
 

Methods Randomized controlled trial

Participants 215 patients undergoing mastectomy/sector mastectomy for breast cancer were randomized; 15 later
excluded from analysis (found to have benign conditions). 100% female; general anaesthesia assumed.
Overall mean age 62.3; range 28 to 37. (Control mean age: 57, "interview only" 64, "interview and chat"
62; "interview and psychotherapeutic intervention" 61). Setting: district general hospital of the NHS
(UK); data collection dates not provided

Interventions Control: routine care. No follow-up data within review’s time frame

Intervention 1. Preoperative interview. Essentially a research interview but also aspects of emo-
tion-focused and cognitive intervention

Intervention 2. Preoperative interview + 30-minute chat: as for 2 plus "chat" on unrelated matters

Intervention 3. Preoperative interview + 30-minute brief psychotherapeutic intervention: as for 2 plus
emotion-focused therapeutic intervention

Outcomes Negative affect. HADS Anxiety and Depression at day 4 post-surgery

At 4 days, also appear to have used General Health Questionnaire-28 and, in a structured interview:
modified Present State Examination schedule and the Diagnostic and Statistical Manual of Mental Dis-

orders, 3rd Ed (DSM-III) but results are not reported

Notes Focus of study: 3- and 12-month outcomes. No data for `control' group at 4 days after surgery; HADS
data provided for overall sample, not broken down by participant group

Burton 1994 paper: same data set as 1995 but 1-year follow-up so out of time frame

Unsuccessful in locating author

Risk of bias

Bias Authors' judgement Support for judgement

Burton 1995 
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Random sequence genera-
tion (selection bias)

Low risk p2: "patients were randomised to experimental groups using a table of ran-
dom numbers"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper. However, p3: "A fiPh non-random group
of 80 women emerged, those who declined to be interviewed" – so looks as
if some participants opted out because of the condition they were placed in. 
This may not have had much impact on 4-day postoperative results, however:
there are no data for non-interviewed participants prior to 3 months

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Control participants were not informed they were in a study until 3 months
postoperatively so would have been blind.  However, no information regarding
blinding for the other participants (who would have data at 4 days). High risk
as believe staB would have known

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No information on sample size is provided for the outcome at 4 days postoper-
ation

No. eligible patients: 295; No. randomized: 215 (295?). Of the 215, 15 later ex-
cluded from outcome study as found to have histologically benign conditions.
80 participants declined to be interviewed (unclear: these 80 must have been
initially randomized as "control" participants did not have an interview and
did not know were in study until 3 months) So, no. randomized may actual-
ly be all 295, with 80 participants then dropping out of interview groups). p3.
  Number for whom they report outcome data: 200. Table 3, HADS results: 86
cases with complete data (but this includes 3 months and 1 year postopera-
tion)

Selective reporting (re-
porting bias)

High risk For 4 days, although measures of anxiety and depression were taken (includ-
ing HADS), data are not provided by experimental group

‘Intention-to-treat’ High risk It seems very unlikely that results were analysed by intention-to-treat – partic-
ipants who declined to take part because they did not want to have an inter-
view were followed up as a separate group rather than in the group to which
they were allocated (p3)

Other bias Low risk No obvious other sources of bias

Burton 1995  (Continued)

 
 

Methods Randomized controlled trial

Participants 42 individuals undergoing colorectal resections requiring formation of stoma at an NHS hospital, New-
castle-upon-Tyne, dates not provided. 18 female, 24 male; median age: 64 years (range 36 to 82)

Interventions Control: usual care: preoperation: 1-hour meeting with colorectal nurse specialist where received in-
formation about stomas; knowledge re-enforced at admission

Intervention: as for control plus additional preoperative education including behavioural instruc-
tion: taught to manage stoma system in 2 x 45-minute home visits by community colorectal nurse spe-
cialist. Also: at time of admission, asked to empty and change stoma pouching system

Outcomes Postoperative length of stay in hospital

Chaudhri 2005 
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Notes 42 patients randomized; length of stay data available for 36 (attrition: 3/each group)

Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Patients were randomised to the study or control group by means of a sealed
envelope after an initial assessment in the clinic by the hospital colorectal
nurse specialist" (p505)

Allocation concealment
(selection bias)

Unclear risk "Patients were randomised to the study or control group by means of a sealed
envelope after an initial assessment in the clinic by the hospital colorectal
nurse specialist" (p505)

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk p505 – "All members of the treating surgical teams and the ward nursing staB
were blinded to the patient groups in the study". Unlikely that patients were
blind, however, given nature of intervention

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk For outcome length of stay: p505 – Patients were discharged by the surgical
team and "All members of the treating surgical teams and the ward nursing
staB were blinded to the patient groups in the study".  Does not state whether
blinding was effective though, and it seems likely that the nurses would have
been able to guess whether or not patients had had the extra instruction on
stoma management. Does not state who took outcome measures

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Attrition/exclusions were reported for each group; from control group 3 lost:
1 prolonged stay on HDU; 2: reoperation. Intervention: also 3: 1 wound com-
plication, 1 stoma-related complication, 1 reoperation for time to stoma profi-
ciency. Seems unlikely to lead to bias for the outcome of interest here

Selective reporting (re-
porting bias)

Unclear risk All outcomes described in Methods were reported in Results but no protocol
referred to

‘Intention-to-treat’ Unclear risk Insufficient information is provided in paper

Other bias Low risk No obvious other bias, although authors have not reported how many patients
were approached about the study.  However, although the sample might be
highly selected, it would not seem that this would bias findings after random-
ization

Chaudhri 2005  (Continued)

 
 

Methods Randomized controlled trial

Participants 96 women undergoing abdominal hysterectomy at a hospital in China; dates not given. Mean age: 41.72
years (range: 30 to 55)

Interventions Control: preoperative information booklet (included procedural information and behavioural in-
struction re. breathing, coughing and leg exercises)

Intervention: as Control. Plus Cognitive intervention focusing on cognitive distraction and re-ap-
praisal – to distract from threatening aspects and re-evaluate as challenge rather than threat. Patients

Cheung 2003 
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were asked to express feelings and write down anything that made them feel anxious as part of the cog-
nitive intervention

Outcomes Negative affect: state anxiety (Chinese STAI). Probably day 1 and day 3 post-surgery but some confu-
sion about timing

Pain (VAS). A lot of confusion about timing. According to table 3’s version: on day of operation (postop-
erative), day 1 and day 2 postoperative

Notes Data provided suitable for meta-analyses (means and SDs) but unclear which data go with which time
point

Author responded to stage 1 email and provided some risk of bias information

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk p209: "the selection of interventions was done at random each month. An
equal number of papers were marked either ‘Control’ or ‘Experimental’. There
were five of each which represented the 10-month period over which the study
was carried out. These papers were then folded and placed in a box. Every
month, one paper was drawn out at random and the number of hysterectomy
patients for that month was placed in the group written on the paper"

This method of sequence generation would yield a random allocation (with
the randomization occurring by month, rather than by individual), but would
be clustered by month

Allocation concealment
(selection bias)

Unclear risk Equal number of papers marked either "Control" or "Experimental", 5 of each
represented the 10-month period of the study; folded and placed in a box;
every month, one paper was drawn out at random and the number of hys-
terectomy patients for that months was placed in the group written on the pa-
per (p209)

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Participants were not aware that they were receiving different forms of infor-
mation (randomized by month to ensure this) (p209) but no mention of per-
sonnel being blinded - as intervention was administered in person by a re-
search nurse it is difficult to see how this would be possible

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No mention of blinding

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk p210: recruited 128 women; excluded 32 (16 cancer, 9 outside age range of 30
to 55, 4 unable to read Chinese or speak Cantonese; 3 had diabetes/hyperten-
sion).  This leaves 96.  But then also states that 7 refused to participate and 5
withdrew during the study. The groups of the 5 who withdrew are not stated;
also unclear whether the 7 who declined did so after learning which condition
they would receive

Selective reporting (re-
porting bias)

Low risk No evidence of selective reporting but no reference to a protocol. Contacted
authors: "We did not measure any other outcome than those reported"

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Unclear risk A lot of confusion about time points of anxiety and pain measures.  This could
lead to a bias if this study’s findings were compared with others unless can
gain clarification from authors

Cheung 2003  (Continued)
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Methods Cluster-randomized controlled trial

Participants UK-based study, funded by London Regional NHS Executive, Research and Development Directorate;
dates not provided. 246 undergoing surgery where would routinely receive patient-controlled analge-
sia (PCA). Gynaecological 87; orthopaedic 77; abdominal 23; urology/renal 19; thoracic: 13; breast: 4;
pancreatic/biliary 1; plastic 1. Control mean age 54 (range 19 to 80); Intervention 1: 59 (21 to 83); Inter-
vention 2: 58 (17 to 78). Control: 48 female, 27 male; Intervention 1: 44 female, 31 male; Intervention 2:
45 female; 30 male. Overall: 137 female, 88 male, 60.89% female

Interventions Control: "routine information" – brief visit from anaesthetist; information on PCA would be limited. Au-
thor: anaesthetist had approximately 30 minutes to see 5 to 6 patients so brief; information not con-
trolled.

Intervention 1: Leaflet presented night before surgery. Included behavioural instruction – e.g. drug =
morphine, could not overdose/become addicted; side effects; directions to seek help with side effects
and how to use PCA; how long it took to work, why bleeped and why lock-out period.

Intervention 2: Interview: content as per leaflet; delivered night before surgery in 20-minute interview;
PCA pump taken to interview (behavioural instruction)

Outcomes Negative affect: anxiety (Hospital Anxiety and Depression Scale) 24 to 72 hours post-surgery

Negative affect: tension/anxiety (Profile of Mood States) 24 to 72 hours post-surgery

Pain: VAS days 1 to 5 post-surgery

Pain: word rating; days 1 to 5 post-surgery

Notes Author provided information regarding risk of bias and study methods

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p355: "Cluster randomisation was used because patients using PCA were of-
ten allocated to adjacent beds in the surgical wards…Fifteen patients were al-
located to each cluster. Once recruited, there was a ‘clear out’ period to allow
patients to be discharged.  Recruitment to the next cluster then began.  As the
type of surgery could influence many of the outcome variables, the randomisa-
tion was stratified so that the intervention groups contained patients having
similar operations".  Author: "Clinstat [a computer program] was used to gen-
erate the allocations".

Allocation concealment
(selection bias)

Unclear risk No information in paper. Author responded but still unclear. As cluster-ran-
domized the issues in this paper are different to those using individual-level
randomization

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Patients appear to have been blinded to the fact that there was a study and
that they would be receiving different information – both because of ran-
domization methods to avoid contamination, and by what they were told –
"asked to take part in ‘a survey of their opinions of their postoperative pain re-
lief" (p355).  However, the person giving the leaflet – and, in particular, giving
the interview – would have known which condition they were in

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk p355: "The other researchers were blinded to the intervention that patients
received".  This suggested that the researcher presenting the questionnaire

Chumbley 2004 
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could be blind, but it does not state that the person giving the intervention was
not the same person collecting outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Attrition reported: 21 excluded for reasons to do with the hospital treatment
provided (p355: 10 returned to ward without PCA; 7 admitted to intensive ther-
apy unit; 2 had operations cancelled; 2 returned to ward with pethidine PCA)
and 5 were too unwell to complete postoperative anxiety measures (p355).
Unfortunately authors do not say how many lost from each group so unclear
whether any likely bias. Additional information from authors: for those too un-
well to complete HADS, 2 from control group, 3 interview group and 0 in writ-
ten group. 2 patients failed to complete both pain measures on day 1; 6 on day
2; author uncertain which groups they were from. Given the size of the study (n
= 246) we believe attrition at this level is unlikely to have significant impact

Selective reporting (re-
porting bias)

Unclear risk Some mis-match between measures reported in Methods and those in Results
– e.g. pain word results not presented, only HADS and POMS anxiety measures.
However, most reported results ns so this might be more down to word count
than selective outcome reporting.  No protocol referred to. Authors responded
to contact: "All outcomes were published", but kept as `unclear' after discus-
sion between extractors

‘Intention-to-treat’ Unclear risk No information in paper. Author: "No the data were not analysed on an inten-
tion to treat basis. A few patients dropped out after recruitment, some went to
ICU unscheduled, some declined PCA, some had the operation cancelled. The
patient had to return to the ward on morphine PCA to be included in the analy-
sis." Author uses vigorous standard of intention-to-treat rather than our crite-
rion on whether kept in intervention group to which randomized - the issues
raised here are covered by our assessment of attrition bias

Other bias Low risk No other concerns

Chumbley 2004  (Continued)

 
 

Methods Randomized controlled trial

Participants 30 women undergoing tubal ligation at a tertiary hospital in Michigan, USA (dates not given). Mean age:
33.7 (range: 21 to 47; intervention group mean: 33.4; control group mean 33.8 years)

Interventions Control: usual care: unstructured education 1 hour before surgery; likely to include some procedural
information

Intervention: structured 20-minute educational session 1 to 2 weeks before surgery, including sensory
and procedural information and behavioural instruction

Outcomes Length of stay in PACU and pain reported during stay in PACU

Notes The researchers use length of stay in PACU as an outcome. As these are ambulatory patients this seems
likely to = length of stay in hospital

Pain: little information about how measured, and in Results this outcome is reported as whether re-
ported pain AND requested analgesia

Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Coslow 1998 
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Random sequence genera-
tion (selection bias)

Unclear risk p8: "The first 30 patients who met the criteria were randomly assigned to one
of two groups"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Participants were not blind in the intervention group; not clear if control
groups received information about the study and no information as to whether
personnel were blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information.  Both the intervention and checking of charts were done by
"a nurse researcher" (p8) but no information as to whether or not this was the
same person

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk There appear to be no missing data

Selective reporting (re-
porting bias)

High risk Outcomes are reported for all measures specified in Results, but no published
protocol. Insufficient data provided for entry into meta-analysis (data not pro-
vided for length of stay)

‘Intention-to-treat’ Low risk No missing data, all randomized participants apparently included in analyses,
appears that all intervention participants received the intervention

Other bias Low risk No obvious other cause of bias

Coslow 1998  (Continued)

 
 

Methods Randomized controlled trial

Participants 132 participants undergoing arthroplasty (knee(s) or hip), Canada (dates not given). All had "complex
needs" - not functioning well, limited social support and/or comorbidities. Mean age control group:
70.7 years; mean age intervention group: 66.9. Control: 55 female, 13 male; Intervention: 51 female, 27
male; overall: 79.7% female

Interventions Control: standard preoperative visit. Included some information and instruction about preoperative
preparation, hospital stay and postoperative phase including temporary limitations (behavioural in-
struction and procedural information elements)

Intervention: as control group plus "education package" including video, booklet (focusing on postop-
erative phase and use of equipment) plus individualized aspects e.g. meetings with occupational ther-
apist; dietary, pharmacy and social work input as required. Procedural information and behavioural
instruction

Outcomes Length of stay: from health record

Notes Author provided information regarding interventions received and risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Crowe 2003 
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Random sequence genera-
tion (selection bias)

Low risk p90: "Subjects were allocated to one of the two groups by means of a random
number table and a system of sealed envelopes"

Allocation concealment
(selection bias)

Low risk Paper states that sealed envelopes were used; author confirmed these were
numbered and opaque

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk p91: "while in-hospital, all clients received regular occupational therapy and
physiotherapy services provided by staB from the program. These staB were
frequently aware of the allocation to either control or rehabilitation for each
client. Blinding was not possible since many clients choose to discuss previous
rehabilitation with staB members"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p92: "assessment of these outcomes were collected by an assessor who was
blind to the group allocation for each subject" (no information as to methods
used, or whether this was effective)

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk The 1 participant who had no data for analysis was reported; no re-inclusion –
this seems appropriate as the participant did not undergo surgery. "One sub-
ject attended multi disciplinary rehabilitation at the day hospital program,
was pleased with the improvement in his functional status and cancelled the
surgical procedure.  His results were not included in the postoperative analy-
sis" p93

Selective reporting (re-
porting bias)

Low risk No report of a published protocol. It initially appeared that there may be oth-
er outcomes: "secondary outcomes included [reviewer RP's bold] the ac-
tual length of hospital stay and the location to which each client was dis-
charged" (p92). However, author reported by email that all outcomes that
were measured were reported

‘Intention-to-treat’ Low risk The authors do not explicitly address this in the paper. However, the numbers
of participants in analysed matches the numbers randomized and the authors
confirmed analysis was by intention-to-treat

Other bias Low risk No other important concerns

Crowe 2003  (Continued)

 
 

Methods Randomized controlled trial

Participants 40 patients undergoing coronary artery bypass graP at a 650-bed community hospital in a metropoli-
tan area of the East Coast (country not stated – assume USA; dates of data collection also not provid-
ed). Most (38, 95%) were male, 2 female. Mean age: 59.4 years, age range 43 to 70

Interventions Control: "routine post-admission preoperative education provided by hospital personnel"

Intervention: 5 to 14 days before admission, 45 to 60-minute 1-to-1 session, covering anatomy, phys-
iology, hospital routines, possible complications. Information included pain, intensive care unit (ICU)
experiences, coughing and deep-breathing exercises. Follow-up phone call 4 days before operation for
questions and answers.Procedural and sensory information; behavioural instruction

Outcomes Negative affect 4 days post-surgery:

1. Total Mood Disturbance score of Profile of Mood States

2. STAI state anxiety

Cupples 1990 
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Notes Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Subjects were randomly assigned to experimental or control groups until 20
subjects accrued in each group". Sounds suspiciously as if allocation was car-
ried out alternatively, but not clear – could have been randomized in pairs

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Both participant and investigator delivering intervention would have been
aware if received additional preoperative teaching

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No attrition reported, but sample size for postoperative data collection is also
not reported (and degrees of freedom appear to be adjusted so cannot use to
verify)

Selective reporting (re-
porting bias)

Unclear risk Appear to have included all intended outcome measures, but no reference to
a protocol document to check this. Data are presented for outcomes. SDs are
not available but should be able to calculate from t-values

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Low risk No other concerns

Cupples 1990  (Continued)

 
 

Methods Randomized controlled trial

Participants 84 patients undergoing hip or knee arthroplasty at the University Hospital, Comunidad de Madrid,
Spain, October 1996 to March 1997 and October to December 1997. Control group: 19 men (45%), 23
women; intervention 9 men (21%), 33 women. Control mean age 64 years (SD 10); intervention mean
age 66 (SD 11)

Interventions Control: routine care. Visit from nurse – 10 minutes, 2 days before surgery. Conversation about general
and arbitrary themes; no structured programme about process of surgery

Intervention: nurse visit with individual information structured by before, during and after the surgery.
Tried to reply to questions; psychological support to reduce preoperative state anxiety. 2 days pre-
surgery, 20 minutes. Procedural information

Outcomes Negative affect: Spanish version of STAI-State, 4 or 5 days after surgery

Postoperative length of stay

Notes Attempted to contact authors; no reply received

Cuñado Barrio 1999 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk 2 computer-generated randomizations - one for knee and one for hip replace-
ment group. Variable blocks

Allocation concealment
(selection bias)

Unclear risk Numbered envelopes - sealed and "correlative" - rating unclear because we do
not know if these were also opaque, or what happened with these envelopes

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Neither participants nor personnel blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Many more lost to follow-up in Control group (7 versus 1). (2 did not have
surgery due to fear, 2 refused to answer postoperative questionnaires, 1 did
not consent to postoperative transfusion, 2 had epidurals and 1 had surgery
deferred)

Gender balance different in 2 groups (19 versus 9 men) – problem as women
have higher anxiety

Selective reporting (re-
porting bias)

Unclear risk No clear evidence of this but no reference to a protocol document

‘Intention-to-treat’ Unclear risk Seems likely but not stated

Other bias Low risk No other concerns

Cuñado Barrio 1999  (Continued)

 
 

Methods Randomized controlled trial

Participants 30 patients undergoing total knee replacement surgery in California, USA (dates not provided). Control
group mean age 69.5 (SD 6.5); Intervention 1 (physical therapy) mean age 68.5 (SD 4.6); Intervention 2
(cardiovascular conditioning) mean age 71.6 (SD 6.6). Control: 5 male, 5 female; Intervention 1: 3 male,
7 female; Intervention 2: 8 male 2 female. Overall: 16 (53.3%) male; 14 female

Interventions Control: 45-minute preoperative meeting with physical therapist; given information about postoper-
ative exercise regimen, including straight leg raises, knee strengthening and range of motion exercis-
es.Behavioural instruction

Intervention 1: 18 physical therapy sessions: 3 x 45-minute sessions/week. Programme to strengthen
extremities and improve knee range of motionBehavioural instruction (beyond Control group)

Intervention 2: Cardiovascular conditioning. 18 sessions, 3 x 45-minute sessions/week. Cardiovascular
conditioning programme designed to improve fitness.Behavioural instruction

Outcomes Pain: pain scale from Hospital for Special Surgery Knee Rating (high scores = less pain). 3 weeks post-
surgery

D'Lima 1996 
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Behavioural recovery: function scale from Hospital for Special Surgery Knee Rating. High score = bet-
ter function

Length of stay

Notes Authors provided some information regarding risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p175: "A computer generated randomisation list was used to assign patients to
1 of the following treatment groups"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Unless not given full information before consent, patients would have known;
the staB implementing the intervention would certainly have known

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No attrition reported – at all – which seems odd as followed up to 48 weeks

Selective reporting (re-
porting bias)

Low risk No mention of protocol but author confirmed no outcomes measured that
were not reported. Unclear why reported subscale scores for the Hospital for
Special Surgery Knee Rating but not other measures (Arthritis Impact Measure-
ment Scale and Quality of Well Being)

‘Intention-to-treat’ Unclear risk No information

Other bias Low risk No other concerns

D'Lima 1996  (Continued)

 
 

Methods Randomized controlled trial

Participants 112 patients undergoing total hip or knee arthroplasty at a "large university teaching hospital" in
Boston, USA. Recruited March 1985 to December 1987. Full sample: mean age 64 (SD 12, range 20 to 88);
66% female

Interventions Control: appears receive usual preoperative preparation, "included instructions in coughing etc" (be-
havioural instruction)

Intervention: as controls (behavioural instruction) and information intervention (procedural and
sensory information) the day before surgery, 12-minute "audiotape slide program", which included
hospital processes, surgery and rehabilitation, postoperative pain and immobility, rehabilitation, lights
and noises, dietary and smoking restrictions. Leaflet regarding postoperative milestones

Outcomes Length of stay until discharge or second surgery

Daltroy 1998 
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Negative affect: state anxiety (STAI), day 4 after surgery

Pain: measure not clearly described, assume same as pre-surgery: took mean of 3 5-point scales as-
sessing pain at night, resting and when active. Day 4 after surgery

Notes Also had a relaxation condition in a 2 x 2 design (no intervention, information, relaxation, information
and relaxation, n = 222) but included relaxation intervention included a postoperative component so
not included in review

Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p471: "assigned randomly to one of the treatment groups. Randomization was
stratified by joint (hip or knee) and patient age" – no information on how allo-
cation sequence was generated

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No information about blinding of participants. p471: "all questionnaires and
the intervention itself were administered by either of two research nurses" –
very unlikely that either participants or those administering the intervention
were blind. Hospital staB do, however, seem to have been blind – apparently
successfully (p473)

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk "all questionnaires and the intervention itself were administered by either of
two research nurses" (p471)

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Attrition is reported but not broken down by group. Overall study: no. random-
ized: 222, but only 2 (of 4) groups fit our inclusion criteria so we are interested
in 112. Of whole sample, 1 outlier excluded (42-day stay); 5 participants had in-
complete follow-up questionnaire data and were excluded from all analyses
except length of stay – leaving 216 participants for most analyses (p473). Un-
fortunately, no information as to which groups these participants are from

Selective reporting (re-
porting bias)

High risk Researchers decided not to do all analyses with Relaxation groups as the pa-
tients did not use the intervention as much as they would have liked (p474),
suggesting that they may have selectively reported outcomes.  However, as
the Relaxation intervention did not fit our criteria it is not clear whether other
selective reporting occurred, which would have biased the findings of interest
to this review. High risk because data needed for meta-analysis are not provid-
ed

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Low risk No other concerns

Daltroy 1998  (Continued)

 
 

Methods Randomized controlled trial

DeLong 1970 
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Participants Recruited (and randomized?) 70 individuals undergoing removal of gall bladder or uterus at the Kaiser
Foundation Hospital, Los Angeles, USA (dates not provided). All were female; mean age 44.33 (SD
10.71), age range 23 to 64

Interventions Control: General information. 12-minute tape, day before surgery. General information about hospi-
tal and its facilities, procedures of clinic visits, physical examinations, admission procedure, what pa-
tients need to bring and what happens on the ward, hospital routines, how to travel home Procedural
information

Intervention: Specific information.

12-minute tape: Information about aetiology and reasons for surgery, preoperative preparation and
postoperative information. Includes information on procedures e.g. shaving, enema; that might not
sleep well and should ask for medications if think needed. Told about preoperative procedures e.g. not
eating or drinking, needing to remove makeup, that will be given a sedative that causes dry mouth and
an injection causing them to sleep. Postoperative information includes where they will wake, when re-
turn to room; that will experience pain and can ask for pain medication; that moving and coughing will
be uncomfortable but essential – provided with advice on how to make coughing more comfortable. Al-
so information re. expected timescale for recovery of activities. Procedural information (different to
Control); sensory information; behavioural recovery

Outcomes Negative affect: STAI (state and trait), day 5 or 6 post-surgery

Length of stay

Notes Note: classified participants by coping style using Coper-Avoider Sentence Completion Test – cop-
ers/avoiders/non-specific defenders

Unpublished data: PhD thesis

Could not locate author

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p39: "Ss were assigned randomly to the Specific or General Information condi-
tion according to their coping style"

Allocation concealment
(selection bias)

Unclear risk No information

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Seems likely that participants were blind as were given the same information
about the study and the tape recordings. However, it would appear that the re-
searcher was present and played the tape and so the researcher would have
known the grouping

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk It does not state by whom the outcome STAI measure was presented but
there is no mention of blinding (it seems likely that it would have been the re-
searcher but cannot assume this)

Incomplete outcome data
(attrition bias) 
All outcomes

High risk No./% participants lost to follow-up: p33: "Data from six subjects were discard-
ed for the following reasons: 1) three had a common duct exploration, 2) one
sustained a bladder perforation during surgery, and 3) two planned surgeries
were not completed when ovarian malignancies were discovered"

So, 6 lost from overall sample (6 of 70 = 8.6%). In addition, postoperative anx-
iety measures obtained on 57 participants (p72) – 2 discharged before day
5; 2 had prolonged recoveries and did not feel able to complete forms; 3 dis-
charged on day 6 before researcher’s visit. States that "The subjects appeared

DeLong 1970  (Continued)
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to be equally distributed among groups" but does not give breakdowns by
group. Total loss (anxiety outcome) = 13/70 = 18.6%

Rating high risk as attrition not provided by group and reaches a large propor-
tion for anxiety outcome

Selective reporting (re-
porting bias)

High risk No evidence of selective reporting of outcomes but no protocol document to
refer to. There may be sufficient details for length of stay to include in meta-
analysis but insufficient details for negative affect (anxiety)

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Low risk No other concerns

DeLong 1970  (Continued)

 
 

Methods Randomized controlled trial

Participants 254 patients undergoing following surgeries at a large urban hospital in British Columbia, Canada (all
those undergoing particular procedures in 5-month period): hernia surgery (32), mammary reduc-
tion/enhancement (36), arthroscopies (69), anal surgery (85) (data of these 222 analysed). Control
mean age: 41.4, intervention group: 42.5. Control, 70 male, 48 female. Intervention: 65 male, 39 female.
Overall, 135 male, 87 female, 60.8% male

Interventions Control: no information

Intervention: preoperative teaching session "about post-operative pain control" + pamphlet on pain
management after surgery. Precise content unclear but states based on Agency for Health Care Poli-
cy and Research guidelines. From guidelines, likely content: information about what pain is and that
it can indicate a problem; discusses drug and non-drug options, including relaxation exercises be-
fore surgery, and after surgery, e.g. relaxation, hot or cold packs, distraction, positive thinking. Before
surgery: instructs to ask about what to expect of the pain, to discuss pain control options, to talk about
schedule for pain medications (and describes likely procedures for administering medications); rec-
ommends making pain control plan. After surgery: recommends e.g. taking medication when pain first
starts; helping staB measure pain (describes possible scales); telling staB about pain that does not go
away and reassuring not to worry about being a "bother"; describes a rhythmic breathing method for
pain control by relaxation. Procedural information, behavioural instruction, cognitive interven-
tion, relaxation

Outcomes Pain: Brief Pain Inventory: numerical rating scale from 0 to 10; evening after surgery

Notes Attempted to contact authors; no reply received. Study includes a postoperative component to the in-
tervention, but this is administered after the first postoperative pain measurement

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p82: "the nurse researcher checked a pre-determined list of random numbers
to determine if the patient was randomly assigned to the control or interven-
tion group. The random numbers were selected using a randomised block de-
sign to ensure that equal numbers of control and intervention participants
were scheduled for each of the four main surgical types"

Allocation concealment
(selection bias)

High risk p82: "the nurse researcher checked a pre-determined list of random numbers
to determine if the patient was randomly assigned to the control or interven-
tion group." – looks like would be possible to foresee allocation

Dewar 2003 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk None stated. It would appear that nurse researcher delivered intervention
(p82) and would have known. By nature of the intervention, if patients fully in-
formed, they would have known whether or not received intervention

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk p83: "The researchers did not see the patients after surgery" – so unlikely
could have affected patients record in diary in evening after surgery. However,
not stated whether those involved in taking outcome assessment were blind-
ed. This may be over-cautious as would have been discharged from hospital

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Attrition is reported but not by group (p83) so not possible to determine if
could have resulted in bias. 34 lost to follow-up. 16: "protocol failures" (stayed
overnight in hospital postoperatively or subsequently admitted elsewhere). Of
remaining 238, 22 "mailed completed pain diaries to the researchers" - this is
the number for which all data appear to be reported

Selective reporting (re-
porting bias)

High risk No evidence of outcomes not being reported, but description of measures is
fairly vague, and no reference to a protocol document. High risk because insuf-
ficient data provided to enter into meta-analysis

‘Intention-to-treat’ Unclear risk Participants who did not follow protocol in terms of staying overnight/leav-
ing diaries at hospital/being admitted elsewhere were excluded from analysis
(p83).  However, p85: asked participants if read instructions – this does not ap-
pear to have affected whether included in analysis.  No clear statement – sug-
gest ‘unclear’

Other bias Low risk No other concerns

Dewar 2003  (Continued)

 
 

Methods Randomized controlled trial

Participants 100 participants undergoing total hip replacement in Department of Orthopedics, Innsbruck Universi-
ty Hospital, Innsbruck, Austria; ethical approval received November 1996. Intervention age 58.7 ± 10.8;
control group 60.4 ± 8.7 (assume mean and SDs as paper refers to means and SDs elsewhere for anoth-
er variable, but not actually stated). Intervention group 21 female, 25 male; control group 17 female 37
male. Overall, 62 (65%) male

Interventions Control: no information

Intervention: 12-minute video shown evening before surgery from perspective of a patient who un-
derwent surgery. Includes showing arrival at hospital, talking with nurse, preoperative procedures,
procedures of going to theatre, can hear noises which are explained. Also shows postoperative events
– blood transfusion, return to ward, staB visits, ambulation with help from physiotherapist and dis-
charge.Procedural information, sensory information

Outcomes Negative affect: STAI state anxiety, first 3 postoperative days

Pain: 100 mm VAS actual pain, first 3 postoperative days

Length of stay

Notes Author provided details on intervention content (including sending video clips) and risk of bias

Risk of bias

Doering 2000 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p366: "Patients who agreed to take part were randomly assigned to the prepa-
ration or control group". Author: "We used lists of random numbers"

Allocation concealment
(selection bias)

High risk No information. Author: allocation concealment not carried out

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No attention control so, if knew possibility of listening to tape, participants
were not blind. Investigator listed to tape with intervention participants – so
not blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p367: "Questionnaires…were also distributed to the patients" (i.e. does not
state how); for length of stay, "Chart records were evaluated by the first au-

thor only" – unclear whether 1st author was the investigator who enrolled par-
ticipants/sat with them when they listened to tape. Author reported that re-
searchers collecting outcome measures were blind

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No attrition reported. Unclear whether none occurred or not reported. Author:
"No participant of the study was lost"

Selective reporting (re-
porting bias)

Low risk No evidence of measured outcomes not being reported, but no reference of
protocol/registration with which to check this. However, author reported that
no outcome measures were not reported

‘Intention-to-treat’ Low risk No information. Author: "Yes, these were ITT analyses"

Other bias Unclear risk Concern: of 145 eligible participants, 45 declined, many because they thought
viewing the videotape would be threatening/distressing (n = 26) or because
they did not want information (n = 7). It seems likely that consent occurred pri-
or to randomization (p366) but this is not entirely clear. If participants were
randomized before consent then this is a limitation of generalization rather
than bias (i.e. have lost a group of patients that may be more anxious/have dif-
ferent coping styles). However, if this occurred after randomization then bias is
clearly an issue. Sample size of groups: 46 for intervention, 54 for control – sus-
picious that intervention group smaller – further details on randomization pro-
cedure would also help

Doering 2000  (Continued)

 
 

Methods Randomized controlled trial

Participants 130 patients were randomized (127 analysed) from John James Memorial Hospital and Lidia Perin
Memorial Hospital, New South Wales, Australia (dates not provided). Intervention group mean age 35,
control mean age 34 years. Intervention: 28 male, 35 female. Control group: 28 male, 36 female. Overall,
71 (56%) female, 56 male

Interventions Control: standard care

Intervention: 7-minute video between recruitment and going to admissions area. Included informa-
tion about the processes IV cannulation, monitoring, observation by anaesthesiologist, follow-up care
and treatment of pain and nausea; also risks of nausea, vomiting, sore throat, memory of extubation,
shivering, awareness, anaphylaxis, dental damage. Procedural and sensory information

Done 1998 

Psychological preparation and postoperative outcomes for adults undergoing surgery under general anaesthesia (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

71



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Outcomes Negative affect: 8-item version of STAI (state and trait versions) at discharge. Maximum score: 32

Notes Author was not contacted as insufficient time prior to analysis

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p532: "Patients were then randomly allocated to the video or nonvideo group
using a computerized random number table"

Allocation concealment
(selection bias)

Unclear risk p532: "To maintain blinding, the envelopes containing the allocation of the in-
tervention were developed by a third party. The researcher was blinded to the
allocation of the intervention until after the completion of the first STAI"

Need more information – were the envelopes numbered opaque, sealed, num-
bered?

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk p532 – researcher was in room with patient watching video; patient would
know whether or not received video

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not stated (seems unlikely)

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Flow chart p532 states 127 recruited, but p533: "one patient did not wish to be
recruited, two patients dropped out because they were transferred to the ward
rather than discharged, one could not read the STAI, and one was inadequate-
ly prepared for day surgery. The final sample size analysed was 127 patients".
Hence appears 132 eligible and 131 randomized. No information as to which
patients were from which group

Selective reporting (re-
porting bias)

Unclear risk No evidence of selective reporting, but no mention of protocol to which we
could refer. Data for meta-analysis provided, albeit in figure rather than table
format

‘Intention-to-treat’ High risk p532: "There was no discussion about the video or the pending procedure with
the patient unless the patient wished to stop the video. If this discussion was
required, the patient was excluded from the study" – suggests not included in
analysis if did not receive the intervention as intended – and therefore not in-
tention-to-treat

Other bias Low risk No other concerns

Done 1998  (Continued)

 
 

Methods Randomized controlled trial

Participants Included 81 people undergoing minor surgery in Denmark (inguinal hernia (n = 54) and varicose vein
surgery (n = 27), but appears likely that 90 were randomized (dates not given). Age range: 31 to 62; me-
dian 46 years. 45 (55.6%) female; 36 male

Elsass 1987 

Psychological preparation and postoperative outcomes for adults undergoing surgery under general anaesthesia (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

72



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Interventions Control: "routine information" 5-minute visit at bedside by anaesthesiologist. Included where and how
anaesthesia administered, that would induce sleep with no pain or sensation.Procedural and sensory
information

Intervention: 20-minute session in private room with anaesthesiologist. More detailed information giv-
en – "a thorough account of the various stages of the anaesthetic/surgical procedure".Procedural in-
formation (more than controls)

Outcomes Negative affect: anxiety: STAI state. At 1 ½ hours after surgery and day after surgery

Notes Also analysed data by whether experienced/inexperienced in receiving anaesthesia

Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p579: "once a patient was admitted to the study, he or she was allocated at
random to one of the two groups, receiving either routine or detailed informa-
tion about the anaesthetic-surgical procedure"

Allocation concealment
(selection bias)

Unclear risk p579: "once a patient was admitted to the study, he or she was allocated at
random to one of the two groups, receiving either routine or detailed informa-
tion about the anaesthetic-surgical procedure"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Three physicians and authors provided all the information – seems highly un-
likely they would be blind. The control condition information was given in 5
minutes at patients' beds, whereas information: 20 minutes in private room,
so seems very unlikely patients blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided as to who took outcome measures

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No./% participants lost to follow-up: p579: "Eighty-one patients were included
in the study" [of 90]. 5 patients excluded: "lack of cooperation and incomplete
answering of the questionnaire. Four patients were excluded because they lat-
er gave information that they had taken tranquillizers during their hospitalisa-
tion". Therefore 9/90 lost to follow-up: 10%

No information provided as to how many from each group – or which reason
by which group

Selective reporting (re-
porting bias)

High risk No mention of a protocol, and data not provided in a form that we could use in
meta-analysis at present – unclear even whether means or medians presented;
no SD/SE (report age in medians and use Mann-Whitney in analysis)

‘Intention-to-treat’ Unclear risk No information provided in paper. Given that participants were excluded if
"lack of co-operation" this seems unlikely

Other bias Unclear risk No other concerns

Elsass 1987  (Continued)

 
 

Methods Randomized controlled trial

Enqvist 1997 
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Participants 50 participants randomized; results presented for 48. Women undergoing breast reduction surgery in
Södersjukhuset Hospital, Stockholm, Sweden (dates not provided). Control group mean age: 41.5; in-
tervention group mean age 39

Interventions Control: no information; assume usual care

Intervention: Relaxation and self-hypnosis provided via an audio tape given 6-8 days pre-surgery;
daily listening recommended. Hypnosis instructions focused on minimising nausea and vomiting; also
included reduction of pain, stress and anxiety

Outcomes Pain: "day 1-5"; measured with "10-degree VAS"

Notes Unclear exactly what the pain measure asked, and when it was presented

Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p1029: "patients were assigned randomly to a control group or to a hypnosis
group using the envelope technique"

Allocation concealment
(selection bias)

Unclear risk No further information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk p1029: "The groups were blinded to the surgeons, anaesthetists and the oth-
er personnel involved". It does not say how they were blinded but, as the inter-
vention was a tape that seems to have been sent to women (it just says they
"received" the tape 6 to 8 days pre-surgery), it would not have been challeng-
ing to blind other staB. However, it seems likely that participants would not
have been blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk If the outcome assessors are included in "groups were blinded to...other per-
sonnel involved" then they were blinded, but no specific information related
to this

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk 2 participants were excluded from intervention group (p1030); as 1 was exclud-
ed for not listening to the tape this could be a biasing factor (would not have
been excluded from the control group) (the other was excluded for not com-
pleting the outcome measures). As the exclusion for not listening to the tape is
detailed in `Intention-to-treat', the overall bias caused by 2 participants being
missing from one group is here denoted as `unclear'

Selective reporting (re-
porting bias)

High risk Some concern: measured "memories from the operation and dreams from the
anaesthesia" but findings were not reported in Results.  It may be that these
were qualitative findings and were never intended to be included in quantita-
tive analysis, but this is unclear. High risk: pain data for meta-analysis not pro-
vided

‘Intention-to-treat’ High risk Not intention-to-treat: the hypnosis group participant who did not listen to the
tape was excluded from analysis

Other bias Low risk No other concerns

Enqvist 1997  (Continued)
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Methods Randomized controlled trial

Participants 62 adults aged 19-71 undergoing major surgery in two large medical centres, Eastern US, January to
December 1974. 49 male, 13 female (79% male)

Interventions Control: formalized version of routine preparation: information re. preoperative and postoperative
procedures; need to move about postoperatively 15 minutes Procedural information and behaviour-
al instruction

Intervention1: ‘Experimental’: average 88 minute meeting with nurse – information provided in re-
sponse to patient questions; information on procedures and equipment  to be used; book of photos to
generate discussion. Description of procedures, postoperative discomfort, expectations of care. 2 films
re. preventing pneumonia and circulatory complications followed by demonstration and practice of
techniques for behaviours e.g. breathing, moving.  Procedural and sensory information; behavioural
instruction

Intervention 2: ‘Communication’: average 62-minute meeting with nurse; nurse elicited thoughts and
feelings re. surgery, non-judgemental open questions. Asked to talk re. past stressful experience, which
might help in dealing with present to improve problem solving. Did not provide information; aimed to
help participant decide how might obtain information. Cognitive intervention

Outcomes Negative affect: anxiety: Multiple Affect Adjective Check List. Day 4 or 5 post-surgery

Length of stay

Notes Could not locate author

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p87: "Subjects were distributed into three groups (experimental, communica-
tion, and control) by stratified random assignment, holding constant factors of
sex, age, and site of surgery".  Does not state how random sequence generated

Allocation concealment
(selection bias)

High risk "One nurse, Huss, assigned the subjects to one of three groups, documented
the preparation received by the control subjects, obtained patient and physi-
cian written consent and physician philosophy, patient record and social da-
ta regarding each subject and administered tests of vital capacity and the POI
and MAACL". Appears to be high risk as same person made group assignment
and consented patients

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk p87: "A second nurse conducted the experimental nursing protocol, while a
third nurse, Payne, carried out the communications nursing protocol" – the
personnel delivering interventions were not blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk "One nurse, Huss, assigned the subjects to one of three groups, documented
the preparation received by the control subjects… and administered tests of
vital capacity and the POI and MAACL"

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No attrition reported so unclear – could have been no attrition – or just not re-
ported. Odd: uneven sample size across groups (control n = 25, experimental n
= 25, communication n = 12)

Selective reporting (re-
porting bias)

Unclear risk No reference to protocol.  Measures mentioned in Methods were reported in
Findings but various measures not reported in Methods were also reported in
Findings (e.g. length of stay) so low confidence in reporting

Felton 1976 
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‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Unclear risk Surprising: N for Control and Experimental groups = 25; N for Communication
Group = 12.  Suggests EITHER excess attrition in Communication Group OR not
randomly allocated

Felton 1976  (Continued)

 
 

Methods Randomized controlled trial

Participants 23 people with end-stage osteoarthritis undergoing total hip replacement surgery in the Orthopaedic
Department of the University Hospital `Agostino Gemelli' of Rome, Italy, January 2006 to January 2007.
Intervention group mean age 63.82 (SD 9.01); control 63.08 (SD 6.89). Intervention: 7 female, 4 male;
control group: 7 female, 5 male. Overall, 60.87% female

Interventions Control: appears to be standard care

Intervention: from 1 month pre-surgery, group and individual exercises 5 days/week, admin by physio-
therapist for 60 minutes/day. Included strength and flexibility, cardiovascular exercise, posture, advice
on movements to avoid, use of devices, correct posture and daily tasks (behavioural instruction)

Outcomes Behavioural recovery: range of motion at hip abduction and external rotation; disability (Barthel In-
dex); functional status (from WOMAC)

Pain: WOMAC subscale; VAS. All: 15 days and 4 weeks postoperative

Notes Some information from authors regarding risk of bias (selective reporting - stage 1 contact response)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p978: "The patients were randomised using a table of random numbers. The
even numbers were allocated to the control group and the odd numbers to the
study group"

Allocation concealment
(selection bias)

Unclear risk No information

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk p978: "pre-operative and post-operative treatments were performed by the
same physical therapist, who was not blinded"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p978: "outcome measures were administered by two research assistants and
two physicians, blinded, who had previously been trained in all the outcome
tools"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Clear description of attrition and exclusions (flow chart p980). 2 dropped out
from control group but unlikely due to study condition as they dropped out af-
ter 1 month postoperatively (although removed from all analyses reported in
paper)

Selective reporting (re-
porting bias)

Unclear risk No mention of protocol, and many of the outcome measures findings were
not reported in detail at postoperative time points – in particular, the 15-day
and 4-week time points of interest to review.  However, the study’s endpoint

Ferrara 2008 
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was 3 months so may have been removed to save space rather than as a re-
sult of selective reporting, so not clear whether high risk of bias as a result. Ab-
solute scores even at 3 months not reported – change scores only. Email from
authors: "We reported in the article all outcome measures analysed"

‘Intention-to-treat’ Unclear risk By the numbers of participants in the data reported, would appear that partic-
ipants were analysed according to group to which randomized, but not clearly
stated

Other bias Low risk No other concerns

Ferrara 2008  (Continued)

 
 

Methods Randomized controlled trial

Participants 60 patients undergoing orthopaedic surgery in US (probably the Veterans Administration Hospital,
Brooklyn but not clearly stated; dates not given). Mixed: major and minor surgery, procedures included
laminectomies, excisions, skin graPs, amputations. 58 (97.7%) male; 2 female. Age details not provided

Interventions Control: 15-minute tape recording describing facilities available in hospital, day before surgery

Intervention: 20-minute tape recording, day before surgery. Suggestions of relaxation, sleep, eye clo-
sure, comfort, freedom from pain during/after operation, quick recovery and confidence; description of
operative procedures. Hypnosis, procedural information

Outcomes Length of stay

Pain: between 2 and 7 days postoperative, no further information provided

Notes Could not locate author

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p55 "were randomly assigned to an experimental or control condition"

Allocation concealment
(selection bias)

Unclear risk No information

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Participants appear to have been blind – "tape recordings were presented as
a part of the usual ward routine". As tapes, possible that staB delivering them
were blind too – but as staB rated extent to which participants followed the ex-
perimental instructions this seems extremely unlikely

p56: "The surgeons and other ward personnel were blind as to which recording
each patient had heard"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk No information as to who collected length of stay data from records. The post-
operative interview was conducted "by the assistant who played the record-
ing" (p56) – so would not have been blind for postoperative pain outcome

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No attrition reported and in results mentioned Ns of 30 for both groups (i.e. a
full response rate). However, N is not provided for each outcome so unclear as
to whether or not there were any missing data

Field 1974 
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Selective reporting (re-
porting bias)

High risk A number of variables were mentioned in Results that were not mentioned in
Methods so unclear as to whether other constructs were also measured. Data
sufficient for meta-analysis are not provided (neither means not SDs present-
ed)

‘Intention-to-treat’ Unclear risk Not explicitly stated. As the intervention was delivered as if it were part of the
usual ward routine, it is unlikely that participants were switched by participant
choice – but not impossible researcher mistakes could be made

Other bias Low risk None

Field 1974  (Continued)

 
 

Methods Randomized controlled trial

Participants 69 patients, mean age 41 years (control group mean age 40.5; intervention group 41.8), 87% female,
13% male. A large community hospital, Montreal, Canada, October 1973 to August 1974. All underwent
general anaesthesia. Surgery types: herniorrhaphy, cholecystectomy, intra-pelvic surgery (primarily
hysterectomies)

Interventions Control: "all preadmission procedures except the education component" (no further information).
Preadmission procedures: 15 to 20 days pre-surgery

Intervention: intervention designed to "accelerate…return to usual activities" e.g. respiratory and
muscular exercises and techniques to change position – behavioural instruction; procedural infor-
mation also likely (includes "orientation" to surgical experience, respiratory and muscular exercises for
preoperative and postoperative periods; other information. Conducted as part of pre-admission proce-
dures

Outcomes Behavioural recovery: 2 days: "inpatient ambulatory activity" (IAA). Ability to do physical activities at
hospital in immediate postoperative period – e.g. movements in bed, get up, walk. 10 days: ‘activities
of daily living’ (ADL). Capacity to perform tasks appropriate to normal life at home

Length of stay in hospital

Notes Authors sent information on intervention, numerical data and `Risk of bias' table

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p14, matched pairs by surgery type, age and sex – "Within pairs, using random
number tables, one member was assigned to participate in the PEPCE pro-
gramme…"

Small no. unmatched patients were randomly assigned to either intervention
or control group

Allocation concealment
(selection bias)

Unclear risk No information

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Unlikely to have been possible to blind if fully informed

Fortin 1976 
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p15: "interviewers were kept unaware of the specific objectives of the study…
were not told whether in the experimental or control groups, although the sta-
tus of some respondents was occasionally deduced". Although "occasionally
deduced", this bias seems to have been minimized overall

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Complete data at 2 days, 2 missing (1 from each group) at 10 days for primary
outcome (behavioural recovery). Not stated for other outcomes (can deduce
overall sample size for length of hospital stay as t-test df = 67)

Selective reporting (re-
porting bias)

Low risk Details of outcomes lacking (e.g. just "ns" (non-significant)) but no obvious
omissions

Information from author: "we did not study other variables than those men-
tioned in the article"

‘Intention-to-treat’ Low risk Numbers fit intention-to-treat but not clearly stated. Response from authors,
however, indicated that no participant changed grouping

Other bias Low risk None

Fortin 1976  (Continued)

 
 

Methods Randomized controlled trial

Participants Recruited 61 patients undergoing routine elective cholecystectomy or cholecystectomy with intraoper-
ative cholangram at 2 "nonfederal, short term" hospitals, Rhode Island USA mid-November 1982 to Ju-
ly 1983. Data reported for 52 who continued to fit criteria as progressed through study. Age ranged from
21 to 71, mean 45.42, SD 14.3. Intervention mean age 42 (SD 14.22), control group mean age: 49 years
(SD 13.62). Overall, 41 female, 11 male (78.8% female). Intervention group: 6 male, 21 female; control
group 5 male, 20 female

Interventions Control: day prior to surgery, taped message - 3-minute message followed by 7-minute narrated exer-
cise – instructions in exercises to be practised postoperation.Behavioural instruction

Intervention: As controls, plus second tape: 5 minutes describing postoperative sensations at incision
site; 5-minute guided practice in muscle relaxation and rhythmic breathing; remained in relaxed state
for 5 minutes and procedure then reviewed (total: 30 minutes). Also: instruction: to request pain med-
ications when desired.Sensory information, relaxation, behavioural instruction

Outcomes Pain: Pain Rating Index – Rank of McGill Pain Questionnaire

Negative affect: STAI state anxiety

Both measures: day 3 post-surgery

Notes Baseline trait (but not state) anxiety difference: control group: higher trait anxiety. However, reported
comparing adjusted and unadjusted means - indicated little impact of higher baseline A-Trait scores for
controls on outcomes (their analysis: ANCOVA, controlling for baseline state and trait anxiety)

Author is deceased

Risk of bias

Bias Authors' judgement Support for judgement

Fortin 1983 
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Random sequence genera-
tion (selection bias)

Low risk p50: "A table of random numbers was used to assign potential subjects to
group 1 and group 2 and to randomly assign them to the experimental and
control condition"

Allocation concealment
(selection bias)

High risk p59: "Each subject was given a brief verbal overview of the study objectives
and the condition to which they would be exposed"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Seems unlikely – participants were told what intervention they would receive
but may not know whether that was the control or intervention group. How-
ever, given time difference, the person administering the intervention would
have known

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk p61 – "the researcher visited each subject"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No./% participants lost to follow-up:

p61: if met preliminary criteria, were kept in study, but data only analysed if
scored at least 18 on Shipley-Hartford Vocabulary Test and did not undergo
more extensive surgery/have postoperative complications

p64: of the 61, 3 scored too low on Shipley-Hartford vocabulary test, 2: more

extensive surgery, 3 discharged before 3rd postoperative day, 1 had extensive
psychiatric history that was not noted prior to surgery. These (6 intervention,
3 control) "were excluded from final sample as did not meet criteria for inclu-
sion". Remaining sample size: n = 52

So, no attrition after consenting so long as continued to fit inclusion criteria

Selective reporting (re-
porting bias)

Unclear risk Report 2 dependent variables with means and SDs. Appear to have conducted
analysis according to plan, but no protocol document. Room for selective out-
come reporting – e.g. pain VAS taken as secondary outcome and only reported
as correlations (appears to be treated as planned); mentioned comparisons of
vital signs in Results but did not mention plans for this in Methods

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Low risk No other concerns

Fortin 1983  (Continued)

 
 

Methods Randomized controlled trial

Participants 204 patients undergoing coronary artery bypass graP surgery. Control group: mean age (SD) 65.29
(8.51); intervention group: 64.8 (8.51). Control group: 85% male. Intervention group: 76% male. Overall:
80.4% male; 19.6% female. Setting: UK NHS hospital trust (Hull and East Yorkshire). Recruitment phase:
1 October 2003 to 31 December 2014

Interventions Both groups: 1st interview of 45 to 60 minutes followed by regular follow-up phone calls until admission

Control: participant described illness experience, given verbal advice on risk factors; description of op-
eration and after-care (procedural information?)

Intervention: aimed to dispel misconceptions, worked with patient to agree and set goals to reduce
risk factors; relaxation programme. Also information about what to expect during hospital stay and re-
covery period (cognitive intervention, relaxation, procedural information)

Furze 2009 
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Outcomes Length of stay in hospital

Notes Other outcome measures were taken but outside study's time frame

Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p53 – Done by researcher not otherwise involved: "computer-based ran-
dom-sequence generation, stratified by 4 surgeons. Remote randomization to
groups was via a remote telephone service manned by staB not otherwise in-
volved"

Allocation concealment
(selection bias)

Low risk p53: Those involved in randomization – not otherwise involved. Remote tele-
phone service

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No measures reported of blinding participants. Possible that participants did
not know, but seems staB providing intervention would have known

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p53: "Interventions were delivered by a nurse not involved in collecting fol-
low-up data. All data entry and analysis were blind to group allocation"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Attrition and reasons reported; similar reasons in both groups: Intervention: 11
(1 withdrawn (had MI), 10 – no reason). Plus 3 not operated on. Control: 11 (2
withdrawn with MI, 9 – no reason). Plus 3 – not operated on. BUT in analysis: n
= 204: linear interpolation of missing data (all details in flowchart p54)

Selective reporting (re-
porting bias)

Unclear risk Authors are clear as to which are primary and secondary outcomes. At later
time points, details of each outcome are not provided, but a summary of find-
ings are (p56).  However, protocol not mentioned

‘Intention-to-treat’ Low risk p54 – clear that followed intention-to-treat

Other bias Low risk Considered whether contamination weakening findings: p52 – "it was accept-
ed that there was a possibility of some contamination in the delivery of the in-
terventions. For example, smokers in both arms of the study were advised to
attend NHS smoking cessation groups". However, "In order to keep contam-
ination between the interventions to a minimum, a prompt sheet was used
to structure the interviews and a checklist of questions for the telephone fol-
low-up was used for each intervention.  The written materials were different
for each intervention". As the researchers state that both groups had the same
advice re. smoking, and in comparison with other studies with similar meth-
ods, it was felt that, overall, risk of bias was low

Furze 2009  (Continued)

 
 

Methods Randomized controlled trial

Participants Setting: Sir Charles Gairdner Hospital, Western Australia, participants recruited over 24 months from
January 1997. 76 patients undergoing total knee arthroplasty were randomized (data reported for n =
57). Intervention (n = 37): mean age = 66.73 (SD 10.19); control (n = 31) mean = 63.29, (SD 12.01). Total (n

Gilbey 2003 
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= 68) mean = 65.16 (SD = 11.11). Intervention (n = 37) 21 female, 16 male. Control (n = 31) 21 female, 10
male. Total: 42 female, 26 male (61.76% female)

Interventions Control: no information

Intervention: for the 8 weeks before surgery, 2 x clinic sessions and 2 x home sessions/week. Clinic ses-
sion: 1 hour; 30-minute aerobic and strength session, then 30-minute mobility and gait training session
in hydrotherapy pool. Home-based sessions: tailored for participant's level of mobility, pain and help
available and instruction provided during first clinic session. Provided with instruction booklet and
home exercise log book. Behavioural instruction

Outcomes Pain: pain domain of Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC), 3
weeks after surgery

Behavioural recovery: physical function domain of WOMAC, 3 weeks after surgery

Notes N ote: also postoperative components to intervention but delivered after the 3-week outcome measure

Author replied to first email; confirmed general anaesthesia so could include paper in review (no author
input into data extracted)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p194: "Patients became familiar with test procedures before random alloca-
tion was made to the exercise or control group"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No information. As intervention group had quite significant intervention from
staB, and required to carry out home practice, very unlikely either patients or
intervention providers were blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk p199: "the preoperative and postoperative assessments were made without
the assessor being blinded as to the treatment group"

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Attrition reported quite well, but overall it is fairly high (25%), and does not
specify which group patients whose surgeries were cancelled were from. Very
interesting that 2 of intervention group withdrew from surgery because of re-
duced pain and improved function – suggests intervention is effective but al-
so means that groups analysed could be biased – if best-functioning patients
from intervention group have withdrawn then may be underestimating effect

p196: 8 (11% of 76) withdrew pre-surgery. 6 surgeries cancelled for medical
reasons (2 x stroke, 2 x infection, 2 x other illness; groups not stated). Inter-
vention group: 2 patients postponed surgery because of reduced pain and im-
proved function after completing intervention. -> n = 68

p197: 11 (5 intervention, 6 control) not assessed postoperatively "because of
social (vacation) or clinical (superficial wound infection, thrombosis) reasons".
N reported: 57 (32 intervention, 25 control)

Overall loss to follow-up: 19/76 = 25%

Selective reporting (re-
porting bias)

High risk No evidence of selective reporting, but no reference to a protocol document
to check whether other outcomes were measured. Authors do not provide

Gilbey 2003  (Continued)
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enough information for us to include any outcomes in meta-analysis (means/
SDs of pain and behavioural recovery not presented separately)

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Low risk No other concerns

Gilbey 2003  (Continued)

 
 

Methods Randomized controlled trial

Participants 100 patients undergoing total hip arthroplasty at a teaching hospital, Paris, France, September 1997
to December 1999. Mean age intervention group: 62.7 years (SD = 8.8, n = 48); mean age control group:
64.3 (SD = 9.5, n = 52). Overall mean (calculated for review): 63.5. Intervention group: 24 male, 24 fe-
male; control roup: 20 male, 32 female. Overall: 44 male, 56 female

Interventions Control: "usual procedure" – verbal information and leaflet (seems mostly procedural information,
with some behavioural instruction and sensory information (re. pain)

Intervention: 1/2 day session by multi-disciplinary team (1/2-hour slots to each of rheumatologist, sur-
geon, anaesthetist, physio and psychiatrist. Includes procedural information, behavioural instruc-
tion, sensory information and emotion-focused

Outcomes Negative affect (STAI state anxiety), 1 and 7 days postoperative

Pain (VAS) - after surgery, ?1 day post-surgery

Length of hospital stay

Notes Significant baseline differences in anxiety and depression

Author provided additional information about intervention content and risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p113: "The allocation sequence was generated by the random placement of
thoroughly shuffled marked cards into sequentially numbered sealed, opaque
envelopes by the outpatient clinic assistant involved in the trial"

Allocation concealment
(selection bias)

Low risk See above

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Not stated. Unlikely given nature of trial

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Attrition and exclusion are reported; only 1 person (of 52 in control group) was
reported to have withdrawn from follow-up (p115). The authors state data
were analysed according to intention-to-treat (116)

Giraudet 2003 
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Selective reporting (re-
porting bias)

Unclear risk Discrepancies between measures described in Methods and results BUT more
that reported outcomes in Results rather than listing in Methods but not re-
porting in Results (except for Trait Anxiety – not clear whether or not this was
completed at follow-up – but makes sense to only analyse state at those time
points).  Did not report multiple regression findings for length of stay even
though stated would do this in Analysis. Correspondence with authors: no out-
comes measured that were not reported

‘Intention-to-treat’ Low risk p114 "analysis was done on an intention to treat basis". Looks as though this
was the case – 1 dropped out but full sample sizes reported in Results (al-
though this could be due to error rather than imputation)

Other bias High risk Major problem: differences between groups at baseline on key variables.  Au-
thors use change scores rather than comparing means. If use absolute means,
not sure what impact of intervention is

Giraudet 2003  (Continued)

 
 

Methods Randomized controlled trial

Participants 59 patients undergoing total hip replacement at a hospital in Turkey (dates not provided). Overall mean
age: 51.3 (intervention mean: 46.93 (SD 11.48); control mean: 55.50 (SD 14.44). Gender distribution un-
clear: p354: 21 male and 36 (64.4%) female. However, p355 suggests other way round, with intervention
group: 16 male, 13 female; control group 22 male, 8 female

Interventions Control: no treatment reported

Intervention: behavioural instruction. Instructed in exercises each to be performed  x 3 daily (10 rep-
etitions) for 8 weeks before operation. Also "education programme" including advice on movements to
avoid, use of devices, posture, lifting/carrying, washing/bathing

Outcomes Pain: VAS at rest and activity at discharge

Length of stay

Notes Intervention group significantly younger - may lead to bias in meta-analysis

Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p354: "randomly divided into two groups by using a table of random numbers
of a computer programme (Excel 2000). Even numbers were allocated to the
control group and odd numbers to the study group"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No information provided in paper. Unlikely given nature of intervention

Blinding of outcome as-
sessment (detection bias) 

Low risk "All measurements were performed by a staB physical therapist who was
blinded to the study" (p354)

Gocen 2004 
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All outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk p354: "one patient in the study group was not operated on because of cardio-
vascular problems". It would seem appropriate to exclude this individual

Selective reporting (re-
porting bias)

High risk There is no reference to a study protocol. Pain VAS measures are reported to
have been measured at 3 months and 2 years after surgery but results are not
presented.  All measures reported at time point relevant for review, except for
length of stay - only P value reported so cannot enter into meta-analysis (so
high risk)

‘Intention-to-treat’ Unclear risk No information

Other bias Low risk No other concerns

Gocen 2004  (Continued)

 
 

Methods Randomized controlled trial

Participants 195 participants undergoing ambulatory surgery at the Ambulatory Surgery Center, Beth Israel Dea-
coness Medical Center, Boston, USA (80 responded to outcome questionnaire). Dates not provided.
Overall mean age: 44.8 years, range 18 to 82. Intervention mean 45.2, range 19 to 82. Control mean 44.5,
range 18 to 74. Overall, 56 male, 139 female (71% female). Intervention group: 31 male, 67 female (68%
female); control group 25 male, 75 female (74% female)

Interventions Control: usual care. Access to website containing information e.g. when to arrive, what to eat, medica-
tion to take, what happens at surgery time (procedural information and behavioural instruction). Al-
so face-to-face or phone interview with nurse, reviewed information and answered questions

Intervention: usual care plus access to additional web area with advice on managing pain. Further, but
pain-specific,behavioural instruction

Outcomes Pain: 5-item verbal response scale from McGill pain questionnaire.  Asked about 3 time points: on ar-
rival home, night after surgery, day after surgery. The questionnaire was sent home with patients on
discharge

Notes Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p781: "Patients…were randomized into an intervention or control group";
p782: "patients who did consent to participate were randomized into a study
arm"

Allocation concealment
(selection bias)

Unclear risk No information

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk No information.  As this intervention was by access to different information on
a website, there is a possibility that participants and personnel may have been
blind

Blinding of outcome as-
sessment (detection bias) 

Unclear risk No information

Goldsmith 1999 
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All outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Response rate for postal outcome questionnaire is clearly reported, with 51%
control group and 67% control group lost to follow-up (p782). From Table 7
(p783) it appears that there are further missing data – it appears that the pain
on arrival home figure is missing for 2 people from the intervention group
(so displaying data for 48 control and 30 intervention participants) (although
these figures are obtained by reading data from bar chart). Concern: difference
in follow-up rate between intervention and control groups

Selective reporting (re-
porting bias)

Unclear risk No reference to a study protocol, but all outcomes mentioned are reported

‘Intention-to-treat’ Unclear risk Not clearly stated.  Numbers in Figure 7 suggests that the authors are not ex-
cluding those who did not report using the website

Other bias Low risk No additional concerns

Goldsmith 1999  (Continued)

 
 

Methods Randomized controlled trial

Participants 44 participants undergoing outpatient surgery of head or neck at Wright-Patterson Medical Center,
Wright-Patterson Air Force Base, Ohio, USA (dates not provided). Overall mean age: 34.6 years (SD
13, range: 18 to 71). Control group mean age 33.32 (SD 10.76); intervention group mean age 35.91 (SD
15.13). Overall, 26 male, 18 female (59.1% male). Control group: 13 male, 9 female; intervention group:
13 male, 9 female

Interventions Control group: 28 minutes of privacy in preoperative holding area

Intervention: Relaxation.  28-minute CD in preoperative holding area containing "a progressive relax-
ation and guided imagery exercise", plus second "guided imagery" CD immediately prior to induction
up to before first cut "soothing biorhythmic music…with positive, encouraging statements"

Outcomes Pain: rated at 1 hour and 2 hours after leaving operating room; vertical visual analogue scales regard-
ing pain over previous hour

Notes Another outcome measure was "discharge time" from postoperative anaesthesia care unit and ambu-
latory procedure unit.  Not included in review because rather than record actual time of discharge, dis-
charge time was "based on the time the patient actually met discharge criteria" in order "to control for
multiple factors that could delay actual discharge time" (p183)

Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p183: "With the use of computerized random number generation, the patients
were assigned to either the guided imagery or control group"

Allocation concealment
(selection bias)

Unclear risk No information

Blinding of participants
and personnel (perfor-
mance bias) 

High risk This is reported as a "single blind study". Outcome assessment blind, but no
report of other blinding (and, as no placebo CD, it seems likely that the partici-
pants were aware of condition)

Gonzales 2010 
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All outcomes

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p183: "All postoperative data was collected…by a blinded investigator". No in-
formation as to how this was done or whether effective

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk It appears that all randomized participants gave full outcome data.  No attri-
tion was reported and the sample size in outcome tables matches the sample
size randomized

Selective reporting (re-
porting bias)

Unclear risk No apparent missing of outcome reporting but also no protocol to refer to

‘Intention-to-treat’ Unclear risk Sample sizes of outcome measures suggests that participants were analysed
by intervention groups however this is not stated so there could have been
cross-over

Other bias Low risk No other concerns

Gonzales 2010  (Continued)

 
 

Methods Randomized controlled trial

Participants 188 patients undergoing cardiac bypass surgery at a London NHS Trust (UK), dates not provided. Over-
all mean age: 64.8 (intervention mean 63.7, n = 94; control mean 65.9, n = 94). Intervention group: 72
male, 22 female. Control: 80 male, 13 female. Overall: 81.3% male

Interventions Control: "standard care" – hospital helpline numbers and preoperative information day (details not
given)

Intervention: monthly preoperative home appointments with nurse – for patients to ask questions,
voice concerns and be counselled regarding anxieties, undergo cardiac risk assessment (nurse ensured
appropriate medication/referral to GP), and "counselling" regarding lifestyle change – motivational in-
terviewing techniques, based on Stages of Change model. Copy of manual, guided through sections
covering risk factors, preparation for surgery and what to do if chest pain. Manual (sent by author) in-
cludes behavioural instruction (e.g. diet, weight and blood pressure control, fitness, smoking); also
includes section on relaxation, with specific instructions for learning to breathe deeply. Emotion-fo-
cused, behavioural instruction, relaxation

Outcomes Length of stay

Notes Medians, IQRs, ranges provided rather than means/SDs because data skewed

Author provided additional information regarding intervention and risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p192: "Computerised random number allocation by a third party was used to
allocate patients to the intervention or control group in a 1:1 ratio"

Allocation concealment
(selection bias)

Low risk A central allocation procedure was used

Goodman 2008 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Given that intervention involved series of home visits highly unlikely partici-
pants were blind; personnel delivering intervention could not be blinded

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Author: "The actual length of stay would have been taken from the hospital
PAS system so the collector would not have been blind but there would have
been little room for bias"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No./% participants lost to follow-up: for review outcome of LoS, data report-
ed for n = 90 in control group and n = 91 in intervention group. Odd: flowchart
p199 describes 94 allocated to each condition. For Intervention, 4 "removed
from list" before surgery and 2 died after surgery; for Control group, 1 removed
from list before surgery and 4 died afterwards. Would be good to chase this
with Author and find out what numbers are correct – but attrition low and
seems to be due to either removal from lists – or death – seem unlikely to be
associated with intervention

Selective reporting (re-
porting bias)

Low risk Author responded that all outcomes were reported. Unfortunately, medi-
ans/IQRs presented for includable outcome length of stay rather than means/
SDs because the measure was skewed. So, cannot include the data in the
meta-analysis – but this is not because of incomplete reporting

‘Intention-to-treat’ Low risk p193: "The intention to treat principle was used"

Other bias Low risk No other concerns

Goodman 2008  (Continued)

 
 

Methods Randomized controlled trial

Participants 32 patients, USA, Dept of Cardiothoracic Surgery and Dept of Nursing, Jack D Weiner Hospital of the Al-
bert Einstein College of Medicine in Bronx, New York, and Ferkauf School of Psychology, Yesiva Univer-
sity. Dates not provided

Mean age: 58.75 years (SD = 9). 81% female; 19% male

Surgery type: coronary artery bypass surgery

Interventions Control: Routine care. Nurses were trained to teach patients about their surgery and recovery "to im-
prove attitudes and outcome" (procedural information/behavioural instruction likely but not explicit)

Intervention 1: Taught self hypnosis with imagery for muscle relaxation

Intervention 2: Taught self hypnosis with specific suggestions related to optimal surgical outcome
(e.g. letting defence system stay alert, minimal bleeding)

Both intervention 1 and 2: 1 x 45-minute session with psychologist, 1 to 2 days before surgery

Outcomes Total length of stay in hospital

Notes Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Greenleaf 1992 
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Random sequence genera-
tion (selection bias)

Low risk "Using a random stratification chart, patients were assigned to one of three
experimental groups matched for age, number of predicted bypasses, and de-
gree of hypnotizability" (p121)

Allocation concealment
(selection bias)

Unclear risk Insufficient information is provided

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Participants were not blinded (neither were those delivering interventions). No
information as to whether hospital staB were blind. However, all patients were
asked to keep their group assignment to themselves (p121)

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No incomplete data reported. As outcomes are short-term, medical outcomes,
this is believable. 32 participants are reported to have been randomized, and
findings are reported for 32.

Selective reporting (re-
porting bias)

High risk As many findings were non-significant selective reporting seems unlikely.
However, findings by group for one outcome measure, "cumulative stability",
were not reported (they may not have been conducted for this categorical vari-
able). Does not provide data to enter into meta-analysis (no mean/SD)

‘Intention-to-treat’ Low risk "After six months of recruiting...surgeons began to request hypnosis for anx-
ious patients which would have meant breaking the protocol. Later, when
it was discovered that the chief anaesthesiologist was inspired...to use hyp-
nosis with...patients, some who were in the experimental control group, the
study protocol had to be terminated" (p125). This suggests that patients were
analysed in the groups to which they were assigned

Other bias Unclear risk There may have been some contamination across groups (see `intention-to-
treat')

Greenleaf 1992  (Continued)

 
 

Methods Randomized controlled trial

Participants 85 patients at a teaching hospital, Ireland, dates not provided

Mean age `education group' = 48 years (SD 15.6, N = 42); mean age `controls' = 47 (SD = 17.4, N = 43).
29% female; 71% male. Surgery type: major procedures suitable for postoperative patient-controlled
analgesia. General: 38; gynaecological: 20; urological: 9; orthopaedic: 14; miscellaneous: 4

Interventions Control: routine preoperative anaesthetic assessment and visit

Intervention: Behavioural instruction. 20-minute tutorial the evening prior to surgery administered
by an investigator; information sheet outlining main points given at end of session. The intervention
stressed that patients are responsible for their own pain relief; strategies for maximising pain control
were suggested e.g. prevent anticipated discomfort; use before sleep; use on wakening. Aimed to re-
duce fears about safety and the possibility of reduced contact with nursing staB. Side effects and the
treatment for side effects were outlined

Outcomes Pain at 6, 24 and 48 hours after discharge from recovery room: 100 mm VAS

Gri4in 1998 
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Notes Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No information is provided on sequence generation method

Allocation concealment
(selection bias)

Unclear risk No information is provided on allocation concealment method

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk As intervention participants only received a 20-minute tutorial, blinding would
not be possible

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "All patients were assessed by a single investigator unaware of their randomi-
sation status" (p944). No information is provided as to how this was achieved
or whether it was effective

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No information is provided on attrition or missing data

Selective reporting (re-
porting bias)

Unclear risk No evidence of selective reporting but no reference to a protocol document

‘Intention-to-treat’ Unclear risk Insufficient information is provided

Other bias High risk It is not clear how many people were randomly allocated to one or both
groups who did not agree to participate. Given that people were only offered
one intervention (apparently), and it is not stated how many agreed, it is pos-
sible that the people who agreed to each of the groups were people to whom
the group appealed, and that others did not consent (i.e. there is no clinical
equipoise in the minds of participants)

Gri4in 1998  (Continued)

 
 

Methods Randomized controlled trial

Participants 96 patients (48 male, 48 female) undergoing mixed surgery (abdominal or vascular surgery) at Universi-
ty Hospital Schleswig-Holstein, Lübeck, Germany (dates not provided). Age range: 19 to 75, mean 56.7
years (SD 12.2)

Interventions Control: attention placebo – individual sessions providing information about background of study and
use of numerical rating scale (for study use)

Intervention: information about postoperative pain and cognitive methods to cope with pain (distrac-

tion, positive thought rehearsal/verbalization). Presented preoperatively by 1st author, conversation
and written summary. Duration: 25 minutes. Sensory information, cognitive intervention

Outcomes Pain: pain intensity (numerical rating scale, NRS) – on resting, on average and maximum and pain in-
tensity of affective and sensory components (SES, der Schmerzempfindungsskala, Geissner 1996).
Both: days 1 to 3 post-surgery

Gräwe 2010 
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Negative affect: BSKE (EWE) (Befindlichkeitsskalierung durch Kategorien und Eigenschaftswörter,
Janke 1994) – general psychological well-being; STAI state anxiety (both days 1 to 3 postoperative)

Notes Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Used a published randomization algorithm

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Participants were blind to group but the person carrying out the intervention
was not blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information as to who collected or analysed outcome measures

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No attrition is reported

Selective reporting (re-
porting bias)

High risk One or more outcomes of interest in the review are reported incompletely so
that they cannot be entered in a meta-analysis (negative affect outcomes -
STAI and BSKE - no means or SDs)

‘Intention-to-treat’ Unclear risk No mention of participants changing groups but not clearly stated

Other bias Low risk No other concerns

Gräwe 2010  (Continued)

 
 

Methods Randomized controlled trial

Participants 153 patients randomized, undergoing cardiac surgery (including coronary artery bypass grafting, valve
surgery, congenital and other open heart surgeries - not heart transplants) in 2 public hospitals in Lu-
oyang, China. Recruitment: 1 December 2009 to 17 March 2010. Control mean age 52.3 (SD 15.99, N =
77); intervention mean age 52.0 (SD 16.12; N = 76)

Interventions Control: usual care – visits from surgeon and anaesthetist one day before surgery, providing informa-
tion re. "general process and risks of their surgery and anesthesia, the use of analgesia and/or pain
management".Procedural information

Intervention: usual care (as Controls) plus: 2 to 3 days before surgery, 15 to 20 minutes with author,
going through information leaflet. Content included preoperative tests and preparation, stay in ICU, re-
turning to ward, recovery at home. Furtherprocedural information

Outcomes All measured day 7 after surgery – paper focus: change from baseline

Negative affect: anxiety (primary outcome) anddepression – HADS

Guo 2012 
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Pain – Brief Pain Inventory Short Form – pain severity in 4 domains (worst, least, average and right now;
only analysed average and current)

Length of stay

Notes Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p131: "Allocation was determined by a stratified block randomization, with
random block size and stratified by the two study hospitals. The randomiza-
tion list was prepared by AA [an author] using the ‘ralloc’ command in Stata
version 9.2"

Allocation concealment
(selection bias)

Low risk p131: "AA had not contact with study participants. Randomization was imple-
mented by PG an author] using a series of consecutively numbered, opaque,
sealed envelopes. The envelope was opened in the presence of the participant
after baseline assessment was completed" [baseline assessment took place af-
ter consent]

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk p131: Intervention group Ps were asked not to inform clinical staB of their allo-
cation. Also: to minimize contamination, leaflet put in envelope to take away,
and participants were asked to not share it with other patients on the ward

p135: "Due to the nature of the intervention we could not blind participants to
study group intervention"  Also, intervention was delivered by PG – knew inter-
vention group

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p131: "Outcome measures were assessed on the seventh day after surgery by a
cardiac nurse who was blinded to group assignment"

p135: "the nurse collecting follow-up self-completion measures was not the
nurse (PG) who delivered the preoperative education intervention"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No./% participants lost to follow-up: Flowchart p133.  Intervention group: loss
to follow-up n = 8 (6 discharged without surgery, 2 transferred to another hos-
pital). Control group: loss to follow-up n = 10 (8 discharged without surgery; 2
died after surgery).  Overall loss to follow-up n = 18 11.8%

p132: "Of the 135 who completed the trial, complete data were available for all
outcomes with 100% item response for outcome scales"

High quality reporting of attrition. Apparently discharge without surgery is not
uncommon in China, so I believe attrition bias risk is low

Selective reporting (re-
porting bias)

Unclear risk No reference to a study protocol; report only analysing 6 domains of pain to
limit number of statistical tests. Outcomes are reported with means and SDs,
although change scores for pain

‘Intention-to-treat’ Low risk p132: "The use of a strict intention to treat analysis was impossible in cases of
missing data such as loss to follow-up (Abraha and Montedori, 2010 [Abraha
2010]). All participants who completed follow-up were analysed as a part of
the group to which they were randomised and those lost to follow-up were ex-
cluded from analyses"

Other bias Unclear risk Potential risk of contamination.  p135: "the possibility of contamination be-
tween the two groups cannot be excluded" – did not have resources to cluster.

Guo 2012  (Continued)
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Did take some measures - putting leaflet in envelope for the participant to take
away, and asking them not to share it with others (p131)

Guo 2012  (Continued)

 
 

Methods Randomized controlled trial

Participants 40 participants (33, 92.5% male) undergoing cardiopulmonary bypass surgery at Methodist Hospital,
Lubbock, Texas, USA, September 1973 to February 1974

Interventions Control: on admission to hospital – general information covering orientation, information re. surgery
("anatomical" and "corrective" information), and discharge plans – including activity and diet informa-
tion. Procedural information, behavioural instruction

Intervention: as Control group. Plus: listened to tape-recordings in 5 sessions (2 on day of admission;
3 the next day (the day before surgery)). First session: 10-minute tape: introduction to benefits of hyp-
notic relaxation. Then 20-minute hypnotic induction procedure. 4 other sessions: 20-minute recording
only.  Hypnosis; relaxation

Outcomes Negative affect: State and Trait Anxiety (STAI); 2 days prior to discharge

Notes Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p325: "Random assignment of 20 surgery patients (17 males and 3 females) to
the control group and 20 surgery patients (16 males and 4 females) to the ex-
perimental group was achieved"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No suggestion that participants or those delivering intervention blind – seems
very unlikely given nature of intervention – and as nurse required to prepare
equipment

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p327: "none of the nurses who distributed test materials were completely
aware of the exact nature of the study or of the assignment of Ss [participants]
to treatment groups"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk p325: "No patient or patient data was excluded from final analysis". p328: "No
S refused the tests".  Therefore 0 patients lost to follow-up and outcome data
are complete

Selective reporting (re-
porting bias)

Unclear risk All measures reported in Methods are fully reported in Results. However, no
mention of a protocol so cannot check this

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Low risk No other concerns

Hart 1980 
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Methods Randomized controlled trial

Participants 60 women undergoing various gynaecological surgical procedures (total abdominal hysterectomy (18,
TAH), TAH, bilateral salphingoopherectomy (6), vaginal hysterectomy (5), posterior repair (3), vagino-
plasty (2), reastonosis (2), cholecystectomy (2), laparoscopy, oophorectomy (2),and a range of other
procedures) at Flinders Medical Centre, Adelaide, South Australia (dates not provided)

Interventions Control 1: "normal hospital practices"

Control 2: an attention control: as 1, and shown video with "public relation style information about the
hospital"

Intervention: shown video, day before surgery: advice re. how to deal with pain, showing techniques
for pain control, encouraged to request pain relief Behavioural instruction

Outcomes Pain: 48 hours after surgery: VAS of average pain; categorical scale (5 categories from no pain to un-
bearable pain); nurse ratings of pain (collected hourly pain reports when not sleeping for first 48 hours
after surgery)

Negative affect: anxiety. Hospital Anxiety Scale (Lucente 1972)

Notes Findings not reported for negative affect

Author confirmed study met inclusion criteria (use of general anaesthesia)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p34: "participants were randomly assigned to the control, pain video or neu-
tral video group"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Made efforts to blind ward staB, but researcher who administered videos
would have known; likely that patients also knew

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Researcher was on ward while patients completed the questionnaires, to an-
swer questions and collect questionnaires. No mention of blinding. Seems
likely that same researcher who administered videos, but not impossible that
blinding was carried out

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No missing data are reported, and sample size for reported outcomes matches
the sample size reportedly randomized

Selective reporting (re-
porting bias)

High risk A number of outcomes that were measured were not reported (including the
anxiety measure). States that focus of this paper was on pain but suggests
should be cautious. Data are not presented by group so even reported out-
comes cannot be included in meta-analysis

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Low risk No other concerns

Hawkins 1993 
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Methods Randomized controlled trial

Participants 80 patients randomized, mean age 53.15 years (53.5 years in experimental group, 52.8 years in control
group). Undergoing coronary artery bypass surgery at a specialist heart hospital in Tehran, Iran, April
2002 to August 2002

Interventions Control: completed 118-item structured baseline questionnaire, administered face-to-face, 3 to 5 days
before surgery

Intervention: completed structured questionnaire as Control group.  Also: 3 x 20- to 25-minute face-to-
face education sessions, both booklet. Focus included: exercise, diet, sexual function, deep breathing,
anatomy, procedure of surgery, travel and drug use.  Behavioural instruction and procedural infor-
mation

Outcomes All outcomes at 1 month post-surgery

Pain (SF-36 Bodily Pain, Nottingham Health Profile (NHP) Pain)

Behavioural recovery (SF-36 Physical Function; NHP Physical Mobility)

Negative affect (SF-36 Mental Health; NHP Emotional Reaction)

Notes Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p320: "seventy male patients were selected by random sampling"; "80 male
patients were selected and assigned to either experimental or control groups.
Initially we selected the experimental group, then the control group"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Study participants not blind to intervention; no information regarding person-
nel

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Attrition reported p320: "nine patients were lost to follow-up and one died".
No information re. groups

Selective reporting (re-
porting bias)

Unclear risk There is no evidence of outcomes being measured but not reported (but no
reference to a protocol document)

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias High risk The experimental group was run before the control group, so other factors
could have influenced the groups differently

Heidarnia 2005 
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Methods Randomized controlled trial

Participants 21 frail elderly adults undergoing primary total hip replacement due to osteoarthritis. Intervention
group: mean age = 77 (SD 3, range 71 to 82); control group mean age 75 (SD 5, range 69 to 90). Overall
mean age = 76 years (SD 4). Intervention: 7 female, 3 male, control: 7 female, 4 male. Overall, 66.67% fe-
male. Setting: outpatient physiotherapy department, Netherlands. Recruitment: July 2007 to Novem-
ber 2008

Interventions Control: usual care (received by both groups) – "education session about early mobilization, surgery
and anaesthesia techniques, restricted movements, benefits of activity and proper use of crutches" –
procedural information and behavioural instruction

Intervention: supervised sessions at least x 2/week for 3 to 6 weeks pre-surgery: warm-up, lower ex-
tremity training with leg press, aerobic exercise, individualized physio training. Also encouraged to ex-
ercise at home. Behavioural instruction (within sessions and re. home exercise)

Outcomes Length of stay

Behavioural recovery: Iowa Level of Assistance Scale -  taken each postoperative day in hospital; au-
thors used to measure "time needed to reach functional independence"

Notes Small sample - feasibility/pilot study

Author provided additional information for `Risk of bias' assessment

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p902: "Participants were randomly allocated by use of a sealed envelope
method by an independent person to either the intervention or usual care
group, stratified for gender" – no information as to how randomization
achieved. Author: "The envelopes were opaque, not numbered. With every
pick, an unrelated, random bypasser was asked to select one of the envelopes
after the baseline assessment. That envelope was opened by the bypasser".
Suggests random element

Allocation concealment
(selection bias)

Low risk p902: "Participants were randomly allocated by use of a sealed envelope
method by an independent person to either the intervention or usual care
group, stratified for gender".  The independent person would ensure that oth-
ers did not know the allocation, but not clear that the person conducting the
allocation did not have the opportunity to influence allocation for an individ-
ual. Author: "The envelopes were opaque, not numbered. With every pick, an
unrelated, random bypasser was asked to select one of the envelopes after the
baseline assessment. That envelope was opened by the bypasser". Suggests
would not have been possible to influence allocation

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk None stated, but given nature of intervention blinding of participants and
those delivering the intervention would not seem possible

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p902: "The measurements during the hospital stay were also blindly adminis-
tered by experienced and trained physiotherapists. The therapeutic interven-
tion was provided by three other physiotherapists

Hoogeboom 2010 
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Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Attrition was reported, although it is not clear what the sample size was for the
behavioural recovery outcome. We contacted the authors for clarity

However, it is possible that attrition in the intervention group could have led
to an under-estimate of effect: with only 10 patients per group, 2 intervention
group participants experienced complications that seem unlikely to be associ-

ated with the intervention (in addition, a 3rd was excluded because of "an ear-
ly transfer to another institute"). It seems that the data for the 2 with compli-
cations were not included in the data for time to functional independence as
they did not reach this before discharge. Given the small sample (10 per group)
this may have had an impact on findings. Author: no longer has access to data
but thinks it likely these 2 were excluded

Selective reporting (re-
porting bias)

Low risk There is no evidence of selective reporting, but also no reference to a study
protocol document to confirm this. Initially rated `unclear' but authors re-
sponded `no' when asked whether any other outcomes were measured but
not reported

‘Intention-to-treat’ Low risk p904: "analysis was performed according to the intention-to-treat principle"

Other bias Low risk No further risk in addition to concerns reported under "incomplete outcome
data"

Hoogeboom 2010  (Continued)

 
 

Methods Randomized controlled trial (pilot/feasibility study)

Participants 26 patients undergoing coronary artery bypass surgery, October to December 2002 (only those at high
risk of developing a postoperative pulmonary complication). Research team located in Utrecht, Nether-
lands. 13 male, 13 female. Intervention group (n = 14), mean age 70.1 (SD 9.9), control group (n = 12)
mean age 70.5 (10.1)

Interventions Control: usual care: included "education about early mobilization, and coughing with wound support",
1 day preoperative. Behavioural instruction

Intervention: as Control, plus: inspiratory muscle training for 2 to 4 weeks pre-operation Daily training
at home, 20-minute sessions, 1/week supervised by a physical therapist. Instructed to keep a daily di-
ary and trained to use inspiratory threshold-loading device. Behavioural instruction (beyond that re-
ceived by control group)

Outcomes Length of stay

Notes Information from author used in assessing risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p953: "randomly assigned using a computer-generated randomised block de-
sign (block of four people)"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Hulzebos 2006a 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk As involved significant preoperative training, provided by a physical therapist,
neither participants nor therapist would have been blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "All measurements were taken by an experienced physical therapist (EH) who
was blinded for the group allocation of the patients"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Flow chart p952: 0 participants excluded from analysis

Selective reporting (re-
porting bias)

Low risk Means and SDs provided for the outcome relevant to review. No evidence of
selective reporting, and authors responded to our queries stating that every
outcome measured was reported

‘Intention-to-treat’ Low risk Flow chart p952: in each group, all received allocated intervention

Other bias Low risk No other concerns

Hulzebos 2006a  (Continued)

 
 

Methods Randomized controlled trial

Participants Patients undergoing coronary artery bypass graP surgery (CABG) at high risk of postoperative pul-
monary complications at University Medical Center Utrecht, Netherlands, enrolment from July 2002 to
August 2005. 279 randomized - intervention group mean age 66.5 (SD 9.0), control mean age 67.3 (SD
9.2). Intervention: 108 male, 31 female. Control group 107 male, 30 female. Overall, 215 (77.9%) male,
61 female

Interventions Control: usual care, 1 day pre-surgery, instruction on deep breathing, coughing and early mobiliza-
tion.Behavioural instruction

Intervention: daily training for at least 2 weeks before surgery, 1/week supervised by a physical ther-
apist, 6/week independently. Each session: 20 minutes of inspiratory muscle training (IMT), instructed
to record IMT progression, complaints, adverse events. Trained to breathe with an inspiratory thresh-
old-loading advice. Received detailed preoperative instruction in active cycle of breathing techniques
(with incentive spirometer) and forced expiration technique. At baseline, received information about
surgery and schedule of hospital events. Behavioural instruction, procedural information

Outcomes Length of stay (duration of postoperative hospitalization)

Notes Information from author used in assessing risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p1852: "A computer-generated randomization table was used, and individual
allocations were placed in sealed envelopes"

Allocation concealment
(selection bias)

Unclear risk p1852: "A computer-generated randomization table was used, and individual
allocations were placed in sealed envelopes. An external investigator blinded
to the allocation sequence picked consecutive allocation envelopes for con-
secutive participants." Need to know – were they opaque?

Hulzebos 2006b 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Intensive preoperative training delivered by member of research team – not
possible to blind either participants or trainer to allocation

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p1853: "A microbiologist, who was independent and blinded to patients’ allo-
cation, collected data from the medical charge and clinical records…admis-
sion and discharge dates were retrieved by the microbiologist from the pa-
tients’ records and used to calculate duration of postoperative hospitaliza-
tion"

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Clear flow chart p1854. Only lost 3 patients to follow-up – they died before
surgery – 1 in intervention group and 2 in control group. So, 140 assigned to in-
tervention; data for 139. 139 assigned to control, data for 137. However, in ad-
dition, 4 patients in control group died after surgery. Timing is not stated so for
our outcome (length of stay), it is not stated whether n = 137 or 133 for the con-
trol group

Selective reporting (re-
porting bias)

Low risk No evidence of selective reporting and trial is registered. On checking trial reg-
istration, it was registered retrospectively. However, author confirmed that all
measured outcomes were reported. Data are reported for outcome of interest
but not possible to use in meta-analysis (median and range)

‘Intention-to-treat’ Unclear risk Appears to be ITT in that no participant dropped out of intervention group
(p1854) and only excluded data from participants who died before surgery.
However, not clearly stated

Other bias Low risk No other concerns

Hulzebos 2006b  (Continued)

 
 

Methods Randomized controlled trial

Participants Sample 1: 81 patients undergoing cholecystectomy; mean age 44 years; 82.7% female. Sample 2: 68 pa-
tients undergoing inguinal hernia repair; mean age 48; 88.2% male. All: 500-bed hospital serving middle
class community, Detroit, Michigan, dates not provided

Interventions 2 x 3 design (instruction x information)

Control: no information or instructions

Intervention 1 - Instruction: Behavioural instruction in e.g. deep breathing, coughing, leg exercises

Intervention 2 - Information (Procedure): focus on procedural information: e.g. "things that the staB
would do"; some sensory information and behavioural instruction (told to ask nurse for pain med-
ications)

Intervention 3 - Information (Sensation): focus: sensory information e.g. how would feel taking pre-
meds, wound sensations); also some procedural information and behavioural instruction

All delivered afternoon before surgery using taped recordings delivered by research nurse. Nurse also
helped Instruction participants practise exercises

Outcomes Pain: days 1, 2, 3 post-surgery: intensity of sensations on 10-point scale

Negative affect: Mood Adjective Checklist (well-being, happiness, fear, helplessness, anger); day 1, 2, 3
post-surgery (scores totaled over the 3 days)

Johnson 1978b 
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Length of stay

Notes 2 samples but identical study designs; analysed separately

Author provided information for `Risk of bias' assessment

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p8: "Patients were randomly assigned to one of the six experimental con-
ditions" Author: "We used a randomly generated number table.  The study
groups were assigned a number, i.e., 1,2,3 or4 as appropriate for the study.
  With eyes closed we placed a pencil tip on the table, and starting from that
point we moved down the column until we came to one of the numbers"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper. Author: "A slip of paper with the group as-
signment was sealed into an envelope.  This continued until a significant num-
ber of envelopes had been prepared. The envelopes were kept in the order
they were prepared. The researcher opened the envelope at the time an inter-
vention was to be delivered. This procedure was used for both studies." Kept
as `unclear' as not mentioned if opaque/numbered

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk StaB providing intervention would know (research nurses helped participants
to practise exercises if appropriate), and likely that participants were also
aware of condition

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p8: "the surgeons, nursing staB, and patients interviewers were not informed
of the details of the study"

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Exact numbers of participants excluded are not provided, and no breakdown
provided by study group. Sample 1: 3 participants: p8: postoperative interview

missing as refused to be interviewed on 1st postoperative day; 4: data for hos-
pitalization length missing because extended by additional operation/diag-
nostic procedure. But also states that data "discarded if an atypical cholecys-
tectomy was performed, a tube was placed in the bile duct at time of surgery,
or a physical complication occurred" – no information on how many this af-
fected. As we are not told how many participants were in each group at the
start, and due to the factorial design, it is difficult to establish fully how many
participants were lost to follow-up

Sample 2: p15: 10 participants’ data excluded from length of hospitalization as
returned for surgery for repair on other side.  Also states data discarded if bi-
lateral herniorrhaphy/postoperative complication – no data on sample size for
this. No results tables presented so not possible to establish sample size at fol-
low-up

Selective reporting (re-
porting bias)

Unclear risk Complex design, high number of analyses and not systematically presented
– do not always present means; the reader is informed of significant/trend ef-
fects rather than all findings; no information regarding protocol. However, au-
thor: "To the best of my memory, all outcomes that we measured were report-
ed in the articles"

‘Intention-to-treat’ High risk No information. Author: "The idea of analysing data using the notion of inten-
tion-to-treat came into use after the studies had been conducted, so no we did
not do those analyses"

Johnson 1978b  (Continued)
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Other bias Unclear risk Concern: whether the tests the authors ran are sufficient to control for fami-
ly-wise error given the high numbers of tests

Johnson 1978b  (Continued)

 
 

Methods Randomized controlled trial

Participants 199 women undergoing abdominal hysterectomy were randomized (31 lost to follow-up). Mean age: 38;
range: 24 to 61. Setting: "387-bed, inner-city hospital affiliated with a university medical centre in the
great lakes region" (USA), over an 18-month period

Interventions Control 1: usual care as received by all (including some procedural information and behavioural in-
struction)

Control 2: attention control procedural information – general information about hospital and services.
Control groups combined in analysis

Intervention 1: "concrete sensory information": procedural and sensory information. Tape-recorded
message re. what could experience during hospitalization

Intervention 2: "cognitive-coping technique" – cognitive intervention. Recording instructing patient
to distract from negative aspects and focus on positive

Intervention 3: "Behavioural-coping technique" – behavioural instruction.  Recording instructing
ways to move to minimise pull on incision and reduce pain

All interventions delivered evening before surgery by research nurse who also answered questions and
helped to practise coping techniques

Outcomes Pain – scale from 1 to 10, day 3 post-surgery

Negative affect: Profile of Mood States (POMS: anxiety, confusion, anger, depression, fatigue, vigour).

Day 3 post-surgery and 1st and 4th week post-discharge

Length of stay

Notes Complex factorial design. Also randomized again to postoperative intervention: discharge informa-
tion/no discharge information. This occurred on day 4 postoperation (after day 3 results day) and
method allowed to look at main effects of other interventions. Length of stay seems to have been mea-
sured as a co-variate rather than as an outcome

Author provided information regarding `Risk of bias' assessment

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p134: "Patients were randomly assigned to study conditions as their names
appeared on the operating room schedule. An exception to random assign-
ment occurred when two subjects occupied the same room.  In such cases the
second subject was assigned to the same condition as the first subject to pre-
vent contamination.  Patients lost from the study during the hospital phase
were replaced, thus, an equal number of subjects per condition was achieved".
Seems unlikely that patients replacing lost patients were randomized – oth-
erwise unclear. Author: "We used a randomly generated number table.  The
study groups were assigned a number, i.e. 1, 2, 3 or 4 as appropriate for the
study. With eyes closed we placed a pencil tip on the table, and starting from
that point we moved down the column until we came to one of the numbers" 

Johnson 1985 
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Allocation concealment
(selection bias)

Unclear risk No information provided. Author: "A slip of paper with the group assignment
was sealed into an envelope. This continued until a significant number of en-
velopes had been prepared. The envelopes were keep in the order they were
prepared. The researcher opened the envelope at the time an intervention was
to be delivered. This procedure was used for both studies." Unclear as may
have been successful but would not appear envelopes numbered/opaque

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Not stated, but seems unlikely that participants would be blind if fully in-
formed; research nurses delivering tapes and answering questions would not
be blind as sometimes helped participants with interventions

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p136: "on the third postoperative day, a nurse who was not informed of pa-
tients’ assignment to study conditions collected data…Finally, the open-end-
ed questions were asked…thus, the data collector elicited information that
could have revealed patients’ study condition only after all other data were
obtained". Later time points obtained by postal survey so effectively blind out-
come assessor (although some phone reminders)

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk 31 lost to follow-up (p133): 19: complication during surgery/major postopera-
tive complication/additional diagnostic/treatment procedure after surgery; 8:
too ill/declined for other reasons to continue participating during hospitaliza-
tion; 4: failure to contact patient during hospitalization. Attrition data are not
broken down by study condition

Selective reporting (re-
porting bias)

Unclear risk Authors did not use all outcomes in analyses on basis of judgements of redun-
dancy.  Not known what techniques were specified a priori. p137: "The preci-
sion of the experiment was increased by eliminating outcome indicators with
minimal variance and those that were redundant. Depression and anger scores
from the POMS were eliminated because 30 to 45% of the scores were zero at
each measurement…fatigue and pain distress scores were also eliminated
as indicators". Emailed authors about 2 papers together: "To the best of my
memory, all outcomes that we measured were reported in the articles"

‘Intention-to-treat’ High risk Appears to be by intention-to-treat – p142: report that only 17% of patients
in cognitive coping group reported using the technique but the sample sizes
suggest that clearly not only 17% of that group used in analysis (e.g. table 2).
 From procedure, seems unlikely that participant would be able to withdraw
between consenting and completing allocated treatment as all done in same
session. However, email from author: "The idea of analyzing data using the no-
tion of intention-to-treat came into use after the studies had been conducted,
so no we did not do those analyses"

Other bias Unclear risk Coping conditions: 94% behavioural-coping group reported using techniques
cf only 17% in cognitive-coping group. As result, not clear how to interpret
finding where cognitive coping associated with longer stay in hospital

Authors discussed allocating patients who were seen together to the same al-
location to reduce risk of contamination

Johnson 1985  (Continued)

 
 

Methods Randomized controlled trial (2 x 2 design)

Participants 50 patients undergoing cholecystectomy at a 500-bed hospital, St Joseph Mercy Hospital, Ann Arbor,
Michigan, USA (dates not provided). Mean age: 43.6 years (range: 20 to 72). 38 (76%) female; 12 male

Klos 1980 
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Interventions Control: no treatment control

Intervention 1:  pamphlet containing procedural information: information about operative events;
also behavioural instruction e.g. instructions in deep breathing, leg exercises

Intervention 2: nurse visit providing same content as 1; also assisted patient in practising exercises un-
til mastery achieved

Intervention 3: both pamphlet and nurse visit

Outcomes Length of stay: number of days between surgery and discharge

Negative affect: day 2 post-surgery. Mood Adjective Checklist: 15 adjectives describing the 5 mood di-
mensions: well-being, happiness, fear, helplessness, anger

Notes Data only presented grouped by preoperative fear level, adjusted for age

Behavioural recovery and negative affect were measured, but using scales without published psycho-
metric information

Author provided some information regarding risk of bias (stage 1 response only)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p7: "Patients were randomly assigned to one of four experimental groups"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk p7: "surgeons and the nursing staB were uninformed as to the specific depen-
dent variables being studied and the assignment of patients to the experimen-
tal groups". But the participants would have known and all interventions were
provided by the same nurses

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk p8: "Patients…were visited both pre-and postoperatively by the same nurse
who visited the patients in the other conditions. The purpose of the visits was
to explain the study, secure patient consent and collect data. The data collec-
tion and preoperative interventions were carried out by the same two nurs-
es over a period of 2 ½ months." However, as the outcome of interest to us is
length of stay it is not clear how lack of blinding could influence outcome as-
sessment. Therefore rating of `unclear' rather than `high' risk

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Attrition and exclusions were reported (p7): 1 had an atypical cholecystecto-
my; for 5 patients the nurse-experimenter was unable to collect all observa-
tions; 1 patient in the pamphlet-only group did not read the pamphlet. The au-
thors do not report how many participants were lost from each group, so the
impact in terms of bias is unknown. However, the participant who was exclud-
ed for not reading the pamphlet is unlikely to have been excluded if they were
in a different group

Selective reporting (re-
porting bias)

High risk The analyses did not allow the authors’ primary aims to be addressed. The
stated purposes were (p7): "1) to test the effects of providing instruction about
the usual events of surgery and instructions in leg exercises, turning in bed,
getting out of bed, and coughing and deep breathing; and 2) to compare the
relative impact of two information-delivery methods on various indicators of
postoperative recovery, using as delivery methods a preoperative nurse vis-
it and/or pamphlet".  However, data addressing these aims are not provided;

Klos 1980  (Continued)
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all data are split according to low or high preoperative fear. This splitting was
not only not pre-specified, but seems likely to have resulted in unreliably small
sample sizes. Data appropriate for meta-analysis are not provided for either
length of stay or negative affect outcome

‘Intention-to-treat’ High risk Not intention-to-treat: p7: the patient who reported not having read the pam-
phlet in the pamphlet-only condition was excluded from analysis

Other bias Unclear risk Potential for contamination across groups (e.g. pamphlets could be passed
around)

Klos 1980  (Continued)

 
 

Methods Randomized controlled trial

Participants 80 patients undergoing major abdominal surgery at a hospital in the UK (dates not provided). Age: Con-
trol: 65, Intervention 1: 64, Intervention 2: 65, Intervention 3: 60 (not clear whether median or mean).
Gender: Control: 12 male, 8 female; Intervention 1: 10 male, 10 female; Intervention 2: 5 male, 15 fe-
male; Intervention 3: 11 male, 9 female. Overall: 38 male, 42 female, 52.5% female

Interventions Control: no training

Intervention 1: deep breathing training

Intervention 2: incentive spirometry

Intervention 3: specific inspiratory muscle training

All interventions: asked to train x 2 per day for at least 2 weeks prior to surgery (behavioural instruc-
tion, each session 15 minutes)

Outcomes Length of stay

Postoperative pain (no information on how/when measured)

Notes Only Intervention 1 is purely behavioural instruction; Intervention 2 and 3 also involved a device

Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p701: "Patients were allocated to four groups by computer-generated, random
numbers placed in sequentially numbered sealed envelopes"

Allocation concealment
(selection bias)

Unclear risk No further information to above

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Unlikely that participant was blind; all patients were "assessed and trained by
the researcher" (p701), indicating that the person administering interventions
was also not blind across conditions

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk p701: patients were "assessed and trained by the researcher" – implies not
blind at assessment

Kulkarni 2010 

Psychological preparation and postoperative outcomes for adults undergoing surgery under general anaesthesia (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

104



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No./% participants lost to follow-up: 14 (17.5%). By group: Control n = 3, Inter-
vention 1 n = 3, Intervention 2 n = 5, Intervention 3 n = 3. Consort flow chart
(p702) clearly accounts for participants for primary outcomes; loss to fol-
low-up is similar across conditions and seems unlikely to be a cause of bias,
although given the size of the sample impact is not impossible. However, it is
not clear whether this also applies to the assessments of secondary outcomes
(those outcomes of interest in this review)

Selective reporting (re-
porting bias)

Unclear risk No protocol mentioned, but clearly state primary outcomes and these are all
accounted for. However, less consistent with secondary outcomes

‘Intention-to-treat’ Low risk The Consort diagram (p702) reports that, for Group D (Intervention 3), 2 par-
ticipants were lost to follow-up because they discontinued intervention – but
also states that these patients did not have surgery (which seems likely to ex-
plain why they discontinued intervention)

Other bias Unclear risk The authors do not state whether the groups were comparable in terms of
baseline demographics. Given the small sample size this could be importan-
t. From the demographics table (Table 1), group D (Intervention 3) seems
young (60 years, compared with 65, 64, 65 for A (Control), B (Intervention 1), C
(Intervention 2)); also different patterns with gender (12:8; 10:10; 5:15; 11:9)

Kulkarni 2010  (Continued)

 
 

Methods Randomized controlled trial

Participants 60 patients undergoing major gynaecological surgery at a hospital in Shatin, Hong Kong (dates not pro-
vided). Control group mean age: 40; intervention group 43. 100% female

Interventions Control: "standard information"

Intervention: education about patient-controlled analgesia (PCA). 15-minute session (verbal instruc-
tion), demonstration of PCA device and pamphlet. Includes sensory information and behavioural in-
struction

Outcomes Pain severity (before discharge from recovery room and 24 and 48 hours post-surgery)

Length of stay

Notes Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No information provided in paper. p466: "half of the patients (n=30) were also
randomly selected to receive additional structured preoperative education"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No information about blinding of study participants – unlikely given the de-
sign. The intervention was administered by the first author (p466) so also not
blinded. Anaesthesiologists who provided general anaesthesia "were unaware
of the purpose of the study" (p466)

Lam 2001 
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p466: "all patient interviews were conducted in a standardized fashion by in-
vestigators who were blinded as to study group allocation"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk p467: "All patients completed the study"

Selective reporting (re-
porting bias)

Unclear risk It is not apparent that any outcomes are not reported, but there is no refer-
ence of a protocol to which to refer

‘Intention-to-treat’ Low risk All participants are reported to have completed the study; the same numbers
of participants who were randomized were reported per group in Results so
unlikely that groupings could have changed in analysis

Other bias Low risk No other concerns

Lam 2001  (Continued)

 
 

Methods Randomized controlled trial

Participants 54 patients undergoing first-time cardiac surgery (CABG) at "a large metropolitan tertiary care teach-
ing hospital in Canada" (dates not provided). Control group: 63.7 years; intervention: 63.5 (assuming
means). Control group: 20 male, 6 female; intervention group: 25 male, 3 female. Overall, 83% male

Interventions Control: preadmission teaching session, "cognitive and affective information about hospitalization,
along with information about coronary artery disease and lifestyle adjustment". Procedural informa-
tion, behavioural instruction

Intervention: also received phone call 1 week after teaching session to give additional, personalized
information and to discuss feelings. Emotion-focused and procedural information

Outcomes Negative affect: anxiety prior to discharge (10 cm VAS)

Notes Author confirmed suitable for inclusion (general anaesthesia received)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not stated – p394: "FiPy-four patients were randomly assigned to the experi-
mental or control group"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Not stated if participants blind but unlikely given nature of intervention. The
person delivering the intervention was not blind (p394)

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Lamarche 1998 
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Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No attrition is reported, but no flow-chart to clearly view this process – nor
any statement that there was no attrition. However, on p398 it is reported
that 1 control participant died during the postoperative period - it is not clear
whether these data were included

Selective reporting (re-
porting bias)

Unclear risk All outcomes mentioned in Methods were reported in Results, but no mention
of a protocol with which to examine this in detail

‘Intention-to-treat’ Unclear risk As no attrition or problems with fidelity are mentioned this is possible, but it is
not clearly stated

Other bias High risk Unintended postoperative impact of intervention (p401): the investigator who
delivered the telephone intervention "observed that during hospitalization,
patients in the experimental group asked for her by name, and they reported
finding comfort in speaking with a nurse with whom they had already estab-
lished a link through the telephone contact" – so not clear whether any effects
on anxiety at discharge due to phone intervention or this established relation-
ship post-surgery

Lamarche 1998  (Continued)

 
 

Methods Randomized controlled trial - analysed as 2 x 2 factorial design

Participants 60 adults undergoing mixed surgery - including hysterectomy, hernia repair, cholecystectomy,
transurethral resection, tubal ligation, D and C - at Yale - New Haven Hospital, USA (dates not provided).
No information on age or gender

Interventions Control: attention control; administered as all conditions: 20-minute interview a short time after ad-
mission

Intervention 1: "Coping device" – trained in cognitive reframing – focusing on positive aspects of a sit-
uation. Cognitive intervention

Intervention 2: "Preparatory information" – discussed practices e.g. skin preparation, anaesthesia and
what could expect after surgery, e.g. nausea, pain; reassured re. high quality of staB. Procedural and
sensory information

Intervention 3: "Combination" – combined components of Intervention 1 and Intervention 2, in briefer
format so still approximately 20 minutes long. Cognitive intervention, procedural and sensory infor-
mation

Outcomes Length of stay

Notes Author provided details regarding risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p158: "Subjects were assigned to conditions on a stratified random basis, so
that the experimental groups were equated on five relevant background fac-
tors: type of operation, seriousness of operation, sex, age, and religious affilia-
tion"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Langer 1975 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk It is possible that participants were blind, as all had interview of same length.
However, all delivered by same investigator – investigator could not be blind

p160: "All physicians, nurses, and others on the hospital staB were kept blind"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk No information as to who collected length of stay data from patient record. Au-
thor confirmed outcome assessor blind to treatment

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Lost 1 participant from Coping Device group (p161), so it would appear that at-
trition is being reported – and that the data set was almost complete

Selective reporting (re-
porting bias)

Low risk All measures reportedly taken were reported in Results, but no mention of a
protocol document we can refer to. Author confirmed no measures used that
were not reported in Results

‘Intention-to-treat’ Unclear risk It seems unlikely that patients could have changed groups, but it is not stated
that intention-to-treat was followed

Other bias Low risk No other concerns

Langer 1975  (Continued)

 
 

Methods Randomized controlled trial

Participants 226 participants randomized - undergoing total abdominal hysterectomy, Southampton, UK (dates
not provided). Control group: mean age 43.0, range 29 to 70; intervention mean age 43.8, range 28 to 77
100% female

Interventions Control: no discussion re. perioperative nausea and vomiting

Intervention: "positive suggestion" but from description seems like procedural and sensory informa-
tion

During a preoperative interview, participants were informed of use of anti-emetics and told about the
expected effect of this

Outcomes Pain: 0 to 10-point scale, in recovery room and on ward 4, 8 and 24 hours post-surgery

Notes Note: primary endpoint: symptoms of nausea and vomiting; pain scores taken as one variable which
might impact nausea/vomiting scores

Author responded to emails but was unable to provide additional details - no current access to records

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p266: "Patients were allocated to a study (positive suggestion) or control
group by means of random numbers generated by a computer program"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Lauder 1995 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk p266: control participants not aware that they are missing intervention – "the
control group was informed that this was a study of postoperative well be-
ing". However, this interview was conducted by the study authors so they
would have been aware of the intervention the participant received

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk p267: "Postoperative emetic symptoms were assessed by the patient and
documented (blindly) by the nursing staB…pain score…also noted". Unclear
rather than `low risk' because not specified that the pain score was document-
ed blindly

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk The authors do report attrition and exclusions (p268) – 10.7% of control group
and 16.7% of intervention group. However the numbers of individuals exclud-
ed from control group for "asking spontaneous questions about perioperative
nausea, vomiting or antiemetics" is not stated

Selective reporting (re-
porting bias)

Unclear risk No obvious selective outcome reporting but no reference to study protocol

‘Intention-to-treat’ Low risk No other concerns

Other bias High risk Very unlikely to be intention-to-treat – participants were excluded from con-
trol group if they asked questions about nausea, vomiting or antiemetics
(p266), which suggests per-protocol analysis

Lauder 1995  (Continued)

 
 

Methods Randomized controlled trial

Participants 27 patients undergoing cardiac surgery (21 bypass, 4 valvular, 2 both types, 3 withdrew). Participants
were admitted to hospital during summer and autumn 1986 - Boston Beth Israel Hospital, USA. Over-
all mean age: 68 years (range 47 to 80); intervention mean 65.3 (SD 7.1); control mean 69.6 (SD 9.7). 18
male, 9 female (66.67% male)

Interventions Control: both groups received preoperative information and written handouts and visited by nurse to
answer questions and give emotional support

Intervention: as control; also relaxation training on day of admission to study (2 to 7 days pre-
surgery); nurse helped to practise this. Asked to practise x 2/day, pre- and post-surgery

Outcomes Length of stay

Pain: "incisional sensation", scale of 0 to 10. Daily ratings; ratings averaged, excluding day of surgery
and postoperative day

Negative affect: POMS tension, depression, anger, vigour, fatigue, confusion and total score – adminis-
tered at discharge

Notes Authors provided information regarding: intervention content, risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p112: "We assigned patients randomly into treatment groups, stratified by
type of surgery, so that approximately equal numbers of valve and bypass pa-
tients were represented in each group". Does not state how randomness in-
troduced. Response from authors: "We block randomized subjects by proce-

Leserman 1989 
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dure so that we had representation from subjects who had bypass surgery or
valve surgery. Our research director used a table of random numbers to do this
and put the randomization number on cards in sealed envelopes. Thus the first
CABG patient got the first envelope in that pile and the first valve replacement
got the first envelope in that pile"

Allocation concealment
(selection bias)

Low risk No information in paper. Information from authors: "Thus the first CABG pa-
tient got the first envelope in that pile and the first valve replacement got the
first envelope in that pile. We could not forsee the assignment in advance of
opening the envelope which was opened at the time of randomization (after
the assessment)"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk p113: "Both groups were visited daily by a nurse who could answer any ques-
tions and give emotional support…the nurse also collected questionnaire in-
formation and helped experimental patients in practicing their relaxation re-
sponse". So nurse not blind and unlikely patients were unless ignorant of 2
groupings

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk p113: "Both groups were visited daily by a nurse who could answer any ques-
tions and give emotional support…the nurse also collected questionnaire in-
formation and helped experimental patients in practicing their relaxation re-
sponse" 

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 3 participants were lost to follow-up, but from which groups not stated (given
small sample size this could be important). Uncertain as to whether/how this
would have biased results. Information from authors: this drop-out occurred
before randomization, so there was no loss between randomization and out-
come measurement

Selective reporting (re-
porting bias)

Low risk No apparent selective reporting (intended outcomes appear to be reported)
but no reference to a protocol document. Authors confirmed that outcomes
were not measured that were not reported: "we did not get additional mea-
sures"

‘Intention-to-treat’ Low risk It does not appear that analysis was per-protocol, but intention-to-treat is not
explicitly stated in the paper. Authors were asked: "For analysis, were partici-
pants kept in the intervention groups to which they were randomised, regard-
less of the intervention they received?" Authors reply: "Yes"

Other bias Low risk No other concerns

Leserman 1989  (Continued)

 
 

Methods Randomized controlled trial

Participants 52 patients receiving open repair of abdominal aortic aneurysm at a university clinic department in
Sweden (dates not provided). Intervention (n = 18) median age 71.5 (range 56 to 81); control (n = 19)
median age = 74.5, range 70 to 83. Intervention: 4 female, 14 male; control 2 female 17 male. Overall:
83.78% male

Interventions Control: verbal information from surgeon and nurse; re. disease, treatment, risks

Intervention: as control. Also: booklet provided 4 days pre-surgery, "procedural and sensory infor-
mation relating to the whole surgical procedure and postoperative course"

Outcomes Length of hospital stay

Letterstål 2004 
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Notes Of 52 randomized, final sample = 37

Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk p562: "Participants were consecutively randomized into two groups"

Allocation concealment
(selection bias)

High risk Reads as if alternative allocation to groups based upon consecutive admission.
Thus allocation is predictable and open to manipulation

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk States that there is a risk of contamination if participants admitted during the
same time period - may have discussed booklets with each other (p566)

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk p562: 7 excluded from intervention group, 8 from control.  Breakdown of rea-
sons only given for overall group – e.g. 4 withdrew consent, but does not state
which group(s) these were from. Thus, difficult to determine what impact this
could have had on findings

Selective reporting (re-
porting bias)

High risk Evidence of selective reporting - have omitted to report all days of measure-
ments as captured outcomes on days 1 to 7, but only report days 1, 3 and 7

‘Intention-to-treat’ Unclear risk Seems unlikely because information provided on excluded participants and
remaining numbers match an ITT analysis, but not clearly stated

Other bias Low risk No other concerns

Letterstål 2004  (Continued)

 
 

Methods Randomized controlled trial

Participants 140 patients undergoing cholecystectomy (n = 82) or hysterectomy (n = 54) at Montreal University Hos-
pital, Canada (dates not provided). 22 men, 114 (84%) women

Interventions Control: "treatment as usual"

Intervention: 15 days before admission, 1-hour meeting with nurse. Gave info re. perioperative ac-
tivities, demonstrated changes in position, covered breathing and muscle exercises, importance of
early ambulation, causes of incisional pain, methods of relaxation and availability of analgesics. Giv-
en brochure with information and exercises after group. Also: night before operation – exercises per-
formed and corrected individually. Procedural information, behavioural instruction, relaxation

Outcomes Negative affect: STAI state anxiety, days 2, 3, 5 post-surgery

Length of stay

Notes Age information not provided

Levesque 1977 
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Author replied to email contact, but did not provide details in time for review analysis

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No information: participants of each type of surgery were equally and random-
ly shared between an experimental and a control group. They checked for age,
sex and smoking – controlled by randomization

Allocation concealment
(selection bias)

High risk Intervention group invited by telephone prior to first measure

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk StaB and participants would have known due to nature of intervention

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Lack of information e.g. numbers in groups not reported at any point; group
means of some outcomes were not reported

Selective reporting (re-
porting bias)

High risk Do not provide enough information for meta-analysis (no sample size by
group; no information for length of stay). Also no mention of a protocol docu-
ment

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Unclear risk Generally low amount of information

Levesque 1977  (Continued)

 
 

Methods Randomized controlled trial

Participants 40 women undergoing cholecystectomy at a "large, suburban medical centre in the New York metro-
politan area", USA (dates not provided). All participants were between 21 and 65 years old

Interventions Control: standard care (`CB') (includes procedural information and behavioural instruction – re-
ceived by all participants)

Attention control: (`CA') taped recording of history of medical centre

Intervention 1: rhythmic breathing (`RB') (relaxation) – evening prior to surgery, taped instructions,
requested to demonstrate to researcher

Intervention 2: "Benson’s Relaxation Technique" (`BRT'),relaxation technique without muscle ten-
sion. Delivered as per intervention 1

Outcomes Pain: VAS, evening of surgery and twice (morning and evening) on 2nd and 3rd postoperative days

Length of stay

Notes Unable to contact author (no longer works at last institution found)

Levin 1987 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p466: "Using a table of random numbers, participants were randomly assigned
to one of four groups prior to the start of data collection. The groups were ran-
domly assigned to one of four treatment conditions"

Allocation concealment
(selection bias)

Unclear risk p467: "A research assistant who was a registered nurse obtained the names
of potential participants from the operating schedule on the evening prior
to surgery and approached those who met the inclusion criteria. From the
women who agreed to participate, informed consent was obtained and demo-
graphic data collected at this time. The research assistant played the appropri-
ate tape…" – no information about allocation concealment. Seems likely that
the research assistant may have had opportunity to foresee – but not clear

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk From comments in Discussion, seems likely that participants were blind, at
least in the 3 conditions with tapes – p470: "the expectation of participants in
the CA group that listening to the taped message would help decrease their
pain may have been violated". However, the research assistant administering
the intervention would have known

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information – "visited...by one of two data collectors" (p467)

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Loss to follow-up is reported: p467 states that data were missing for 6 partic-
ipants for at least 1 data collection point, and then states that resulting sam-
ple sizes were CA = 7, CB = 10, RB = 7, BRT = 9.  However, not clearly stated from
which groups people were lost, and these numbers suggest 7 participants lost
to follow-up, not 6 (40 patients in study)

Selective reporting (re-
porting bias)

Unclear risk None apparent (all apparent outcomes reported) – but no mention of a proto-
col document

‘Intention-to-treat’ Unclear risk Unlikely that did not receive allocated intervention given timing, but no infor-
mation

Other bias Low risk No other concerns

Levin 1987  (Continued)

 
 

Methods Randomized controlled trial

Participants 46 female patients undergoing surgery for breast cancer (BC) and 55 patients undergoing surgery for
total hip replacement surgery (THR) during an 18-month period. THR patients: intervention group: 13
male, 9 female; control group: 20 male, 8 female; overall 86% male. BC group: median age 53; median
age THR group: 65. Setting: 400-bed hospital in South West Sweden

Interventions Control: standard care; information about pre- and postoperative routines (procedural information)

Intervention: as control plus additional information given day before surgery, ½ hour, by anaesthetic
nurse – including importance of patient participation in planning, anaesthesia and surgical procedure,
to support patient and attend to their needs, describe operating theatre, care, observation procedures,
premedication, training in mobilization after surgery. Also continuity: saw same nurse in operating the-
atre.  Procedural information, behavioural instruction

Lilja 1998 
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Outcomes Pain: VAS, first 3 post-surgery days

Notes Author provided information relevant to `Risk of bias' judgements

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p278: "Patients were randomized on the day before the operation into either
an intervention group or a control group and were stratified according to diag-
noses". Author: "I randomly picked up sealed envelopes from a pile and distin-
guished between control- and study group"

Allocation concealment
(selection bias)

High risk No information in paper. Asked author whether any method was used to con-
ceal allocation concealment. Response: "no"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk p278: "The patients were only informed that a study was in progress, but were
not informed about the aim and the design of the study. The anaesthetic nurs-
es participating in the study were the only ones who were informed about the
aim and design of the trial"  So, patients blind, but those delivering interven-
tion not

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk No information in paper. Does not state who presented the outcome question-
naires. Asked author whether outcome assessor was blind to intervention allo-
cation - response = "yes"

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Attrition data are reported, but not clear exactly how many from each group.
Breast cancer: 2 lost to follow-up (4.3%, no information re. groups): 1 exclud-
ed on medical grounds, no information for the other. Total hip replacement:
5 lost to follow-up (9.09%) (4 withdrew for medical reasons, 3 intervention 1
control); 1 refused post-randomization

Given small sample size, it is possible this led to bias but unclear

Selective reporting (re-
porting bias)

Unclear risk All stated outcomes were reported, but no reference to a protocol for this to be
checked. Authors: "No more outcomes were measured". Only present modal
values so cannot enter data into meta-analysis, and this is not a standard way
to present data (would expect medians if means not appropriate)

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Unclear risk No other specific concerns, but generally poor quality reporting reducing con-
fidence in results – a missing reference, a wrong reference for HADS, errors in
sample size numbers and apparent error in placing of VAS data in Table 4

Lilja 1998  (Continued)

 
 

Methods Randomized controlled trial

Participants 230 participants undergoing abdominal or breast surgery in Southeast Asia (all authors are from Sin-
gapore; dates not provided). Overall, mean age 49.0 (SD 9.6). Intervention: 49.34 (8.98); control: 48.70
(10.30). Intervention group: 27 male, 87 female. Control: 30 male, 86 female. Overall: 57 male, 173 fe-
male (73.9% female)

Interventions Control: "usual information" about "admission procedures"; explanations on indications, nature and
postoperative care. Procedural information

Lim 2011 
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Intervention: as control group, plus shown list of question prompts and then encouraged to use it
when met surgeon 1 day before operation. List of common questions to use to gain clarification – in-
cluding "what will happen to me during surgery?", "How long do I have to remain in hospital?"; "How
much pain will I experience?". Behavioural instruction

Outcomes Negative affect: STAI anxiety at Time 3 (1 to 4 days postoperative) and Time 4 (postoperative follow-up
clinic – timing not stated). Unclear: whether trait or state anxiety or some combination reported

Notes Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p176: "patients meeting the inclusion criteria were randomly assigned to ei-
ther the experimental (QPL group) or the control group. The participants were
asked to select one out of 10 envelopes. Five envelopes contained slips of
paper stating “test” and the other five contained slips of paper stating “con-
trol” (QPL = question prompt lists)"

Allocation concealment
(selection bias)

Unclear risk Unclear as to at what stage during enrolment randomization occurred

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Seems pretty open and participants would have known. Clear that the re-
search co-ordinator would have known – Encounter Time 2 (p177) states that
those with the QPL were "encouraged" to use them – does not say by whom –
but someone must have known which group they were in

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk p176: appears that outcomes were taken by the Research Co-ordinator who
met with participants on all 4 occasions. A psychiatrist checked 1 in 5 and was
initially blind to [baseline?] anxiety scores – but it is not stated whether he was
also blinded to intervention group – and was only checking 1 in 5 to ensure
forms were correctly filled, not taking participant responses

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk p177: 226 completed "at least the first two interviews" (112 intervention, 114
controls). 207 completed all 4 interviews (101 intervention, 106 control)

Interviews 1 and 2: preoperative; interview 3: 1 to 4 days postoperatively; in-
terview 4: "when patients returned to the outpatient clinics for their first post-
operative follow-up appointment"

So, interview 3 of primary interest; interview 4 potentially also within remit.
In absence of precise data for interview 3, take as for interview 4: loss to fol-
low-up for overall sample n = 23 (10%). For intervention group, loss at T4 (time
4) = 13 (11.4%); for control group loss at T4 n = 10 (8.6%)

Attrition is clearly described and seems fairly even across the 2 groups. Howev-
er, reasons for attrition were not reported

Selective reporting (re-
porting bias)

Unclear risk No protocol to refer to; unclear which STAI score was reported (both state and
trait were described, but only one score mentioned per time point in results).
In Table 4 it becomes apparent pain was measured but there is no information
on this (included only as a factor that was controlled for)

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Unclear risk Did surgeons behaviour change across study, in response to patients asking
better questions? (i.e. did they start to answer questions more fully if they did
not have the prompts?)

Lim 2011  (Continued)
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Also: p176 "We initially intended to recruit patients scheduled for head and
neck, abdomen, and breast operations, but decided to concentrate on ab-
domen and breast patients as these two groups yielded the highest number
of patients." Would like more information on this - at what point was this deci-
sion made - before or after recruitment started/data collected?

Lim 2011  (Continued)

 
 

Methods Randomized controlled trial

Participants 62 people undergoing abdominal surgery (stomach, bowel, liver or spleen) at a medical centre in
southern Taiwan. Data were collected January to August 2001

Interventions Control: "routine care": included "preoperative physical preparation and education about postopera-
tive breathing and coughing" (behavioural instruction)

Intervention: 20 to 30-minute session, 1 to 3 days before operation. Explained causes of pain, impor-
tance of pain management and early out-of-bed activities, taught how to decrease pain with non-med-
icinal methods, encouraged to request analgesics, discussed setting pain control goal, encouraged ex-
pression of feelings and concerns, questions answered. Sensory information, behavioural instruc-
tion, emotion focused

Outcomes Pain: VAS (Brief Pain Inventory): intensity at 4 hours and, measured at 24 hours: highest, lowest and av-
erage within first 24 hours postoperatively

Length of stay

Notes Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p253: "Permuted block randomization was used to allocate patients to either
the experimental or control group. Those eligible for inclusion were allocated
into four sub-groups according to their gender and whether their surgery area
was to be the upper or lower abdomen. A research assistant prepared an enve-
lope containing slips of paper stating ‘experimental group’ or ‘control group’.
Patients of the same sub-group were asked to take a slip of paper from the en-
velope to determine whether they would belong to the experimental or con-
trol group. This method ensured that there was a random distribution of pa-
tients and that the number in each group would be fairly evenly distributed in
terms of gender and surgery area"

Allocation concealment
(selection bias)

Unclear risk See above. Possible for slips of paper to be placed on top to increase alloca-
tion to intervention group?

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk None. Patients knew group as they drew their slip of paper; the researcher ad-
ministering intervention would also have known allocation

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "To avoid bias caused by internal validity during data collection, two nurses
from another unit of the study hospital were trained as data collectors" (p256)

Lin 2005 
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Incomplete outcome data
(attrition bias) 
All outcomes

Low risk It would appear that outcome data are complete – no attrition is apparent (the
number reported as randomized matches the sample sizes in reported find-
ings)

Selective reporting (re-
porting bias)

Unclear risk Within the paper, there is no evidence of outcomes being measured but not re-
ported. However, there is some confusion with outcomes being reported that
were not reported as being measured, and no protocol is referred to in order
to check what was intended

‘Intention-to-treat’ Unclear risk No information. Reported sample sizes in Results matches those reported allo-
cated, but not clearly stated

Other bias Unclear risk It would seem that there is a risk of contamination: the intervention was ad-
ministered on the ward, "If there was another patient in the adjacent bed, cur-
tains were closed to avoid disturbance" (p255) – if a control group participant
was in a nearby bed, they would have heard

Lin 2005  (Continued)

 
 

Methods Randomized control trial

Participants 176 patients undergoing any non-emergency surgery where expected to remain in hospital a minimum
of 48 hours at the Luther Hospital, Eau Claire, Wisconsin, USA - a private, non-profit, community-owned
hospital. Included patients admitted for surgery from 6 February 1972 to 29 March 1972. 73 female, 103
(58.5%) male; aged 16+ (in group 16 to 44 years, mean = 32.03; in 35 to 59 group mean = 53.33; in 60+
group, mean age = 72.03)

Interventions Control: visits from anaesthetist and physician/surgeon eve before surgery – described procedures;
group class run by nurse – taught deep breathing, coughing, bed exercise. Procedural information;
behavioural instruction

Intervention: as controls, plus visit from operating room nurse shortly after admission. 2 goals: im-
prove continuity of care and prepare patient. Visit included reviewing charts, confirming information,
answering questions, if appropriate, mention might experience discomfort and should request medica-
tion if needed; give time to express feelings but not to probe deeply; determine knowledge of surgery
and nursing care; explain aspects of care. As controls, plus additional procedural information and
behavioural instruction and sensory information

Outcomes Length of stay: from day before surgery; day of discharge not counted

Notes Interested in value of preoperative visit by operating room nurse on both patient anxiety and quality of
care

Could not locate author

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p8: "The investigator randomly assigned patients as their names appeared
on the final typed copy of the surgery schedule to one of the two treatment
groups"

Allocation concealment
(selection bias)

Unclear risk p8: "A listing of the patients to be visited was sent to the head nurse in the op-
erating room. The head nurse then assigned nurses to make preoperative vis-
it. A daily listing of patients included in the study was sent to the nursing units.
Unit nursing personnel obtained verbal consent to participate in the study

Lindeman 1973 
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from those patients whose names appeared on the list. Patients were not told
whether they would be visited". Unclear: patients would not have foreseen
allocation, but does not state whether unit staB who consented participants
would have known

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Both patients and staB would have known who received the intervention – the
nurse visit

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No attrition mentioned. Odd: states 90 randomized into intervention group,
but when discussing how the group find the visit, states 96 participants – un-
clear – could be typo but could reflect varying sample sizes

Selective reporting (re-
porting bias)

Unclear risk No evidence of measures being taken but not reported, but no reference to a
protocol document

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Low risk No other concerns

Lindeman 1973  (Continued)

 
 

Methods Randomized controlled trial

Participants 74 patients undergoing mixed orthopaedic surgery: 39 knee or hip arthroplasty, 12 knee arthroscopy,
15 incision fixation operation for wounds of tibia or fibula; 8 ankle fusion. 39 male, 35 female (52.7%
male); mean age = 53.8 years. Authors are based in Shandong Province, China (no other information re-
garding setting; surgery conducted June to December 2002)

Interventions Control: "Traditional model": nurses as experts who decide education and needs, solve problems and
are in change. Goal: increase compliance

Intervention: "Empowerment model": both nurses and patients are experts; patients decide preopera-
tive education and needs and solve problems supported by nurse. Goal: increase patients' knowledge
and encourage to choose and achieve care plan through getting feedback, modifying plan and carrying
out plan. Cognitive intervention

Outcomes Pain: 0 to 10 VAS; timing not stated

Notes Extraction from translation from Chinese (translator: Chuan Gao)

Confusingly, authors state in discussion "patients from the experimental group…had…low scores on
pain compared to the control group with statistical significance" (p5); however, the mean scores re-
ported in results section indicate that the score for the intervention group was higher than control
group.  However, the difference is very small indeed (2.85 versus 2.50)

Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Liu 2004 
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Random sequence genera-
tion (selection bias)

Low risk Section 1.2: "All 74 patients were randomised into trial or control groups by
drawing ballots"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No information provided as to who provided the intervention, but as it embod-
ied a different approach to preparation highly unlikely individual providing in-
tervention could be blind. Possible that participants were blind but no infor-
mation provided

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Numbers in groups with reported data match numbers reported for pain out-
come. No attrition is reported

Selective reporting (re-
porting bias)

Unclear risk No evidence of not reporting variables measured, but no reference to a proto-
col document

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Low risk No other concerns

Liu 2004  (Continued)

 
 

Methods Cluster-randomized control trial

Participants 125 patients undergoing cholecystectomy at a 750-bed hospital in French-speaking community, Mon-
treal, Canada (dates not provided). 25 male, 100 female (80% female); all were between 18 and 65 years
(not clear if this is the range); mean age 41.2

Interventions Control: no information

Intervention 1: 60 to 70-minute session, administered by nurse. Included encouragement to express
feelings. Concerns, information about pre- and postoperative routines, demonstration of respiratory
and muscular exercises, change of position and practice of exercises; description of sensation of pain
and demonstration of methods to relieve it. Also "tried to help patients become aware of their capacity
to influence recovery". Also given booklet containing information and instructions for exercises, includ-
ing illustrations. Emotion-focused, procedural information, sensory information, behavioural in-
struction. Administered at pre-admission, 15 days before surgery

Intervention 2: same as Intervention 1 but administered the afternoon before surgery

Outcomes Negative affect: STAI (French version) State Anxiety, first 3 days after surgery

Behavioural recovery: "physical functional ability", first 2 days after surgery

Length of stay

Notes Author provided some information relevant to risk of bias

Risk of bias

Lévesque 1984 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Unusual method, but reported to include an element of randomization: p228:
"Patients were selected from the preadmission list of the hospital and as-
signed to one of three groups: For the first 2 weeks subjects were assigned to
the preadmission experimental group, during the second 2 weeks to the eve-
experimental group, and during a third 2 weeks to the control group.  The or-
der of this rotating assignment was randomly chosen and was repeated 13
times". However, no details of whether patients were randomly selected from
the list - so potential selection bias into groups

Allocation concealment
(selection bias)

High risk No information. However, as the same order was maintained throughout study
it would seem likely that it would be possible to foresee group

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk The nurse delivering the intervention would not be blind; if fully informed, pa-
tients also would not be blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p229: "No one in the hospital knew the nature of the dependent variables.
Those responsible for administering tests did not know to which group the pa-
tient belonged"

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk There is no mention of attrition (not clear if this is because of no loss, or simply
not reported)

Selective reporting (re-
porting bias)

Low risk Data for all outcome measures were provided (although no mention of a pro-
tocol document).  However, no analysis was reported for length of stay – not
clear why – most of the other findings reported are not significant so seems
unlikely they would be withholding data on the basis of significance. Stage 1
email response: "There were any outcomes measured not reported in the arti-
cle." We think this suggests that they have reported outcomes

‘Intention-to-treat’ Unclear risk No information

Other bias Unclear risk Risk of contamination: Discussion (p234): "The unit staB, who took care of both
groups of patients could easily have had access to the booklet given to the ex-
perimental patients and could have incorporated certain aspects of the pro-
gram into their nursing approach" – aspects of this under blinding of other
personnel – but also risk of contamination other than blinding influence

Lévesque 1984  (Continued)

 
 

Methods Randomized controlled trial

Participants Patients undergoing abdominal surgery April to May 1995. Sample size is unclear - states 52 but likely
an error as gender breakdown and no. in each group both give total of 51. 36 male, 15 female; 70.6%
male (assuming n = 51). No age information. Setting not described but according to PubMed, lead au-
thor is based in a hospital in Beijing, China

Interventions Control: normal routine perioperative guidance (insufficient info to categorize)

Intervention: as control group. Also: relaxation training 4 days pre-operation: progressive muscle re-
laxation. Asked to do this x 3 each day, for 30 minutes each time.Relaxation

Ma 1996 
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Outcomes Negative affect: State anxiety – STAI. 1 and 4 days post-surgery. Also report measuring Trait Anxiety
but no findings reported

Pain: measure designed by authors, 1 and 4 days post-surgery

Notes Extraction from translation by Chuan Gao

Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Based on the date order of operations, stratified randomisation was used to
divide patients into experimental and control groups"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Insufficient information provided on administration of relaxation training in-
tervention. However, nature of intervention is such that it would be highly un-
likely participants or the person administering the intervention would be blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No attrition reported but sample sizes not reported with results so cannot
check this. Inconsistent reporting as to whether 51 or 52 participants random-
ized

Selective reporting (re-
porting bias)

High risk No reference to a protocol document so cannot check intentions, and report-
ing poor – pain not reported from pre-operation/day of operation – only post-
operative pain – but Methods state it was measured at all time points. State
anxiety – presents what is likely to be means in Figure 1 (not stated). No men-
tion of trait anxiety. Therefore confidence low

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Low risk No concerns other than those already noted

Ma 1996  (Continued)

 
 

Methods Randomized controlled trial

Participants 30 women undergoing coronary artery bypass graP surgery at Scripps Memorial Hospital, La Jolla, Cali-
fornia, February 1992 to October 1994. Mean age: 65.24 (SD 8.21, range 42 to 78)

Interventions Control: "standard preoperative preparation"; includes encouragement to ambulate, deep breathe
and cough, instructions on how to use incentive spirometer and procedural info, e.g. how long would
be in ICU. Behavioural instruction and procedural information

Intervention 1: Mastery tape. As control, plus 40-minute video containing information about proce-
dures and sensations patients could expect. Features narration by nurse and interviews with patients.
Edited patient extracts to depict as calm preoperatively with steady progress in recovery, positive and
inspiring comments. Procedural and sensory information, cognitive intervention.

Mahler 1995 
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Intervention 2: Coping tape. As control, and same as Mastery tape except that patient extracts so that
they mention concerns preoperatively and recovery as having ups and downs.Procedural and sensory
information, cognitive intervention

Outcomes Length of stay: number of postoperative days spent in hospital

Notes Author provided information about control condition and risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p124: "Those who agreed were randomly assigned to view one of the video-
tapes or to a non-video control condition". Author: in order to randomize par-
ticipants to condition, one of the principal investigators (who was not involved
in recruiting participants) utilized a block randomization procedure (block
sizes of 20). A random number table was used

Allocation concealment
(selection bias)

Low risk Author: condition assignment was concealed from researchers in consecutive-
ly numbered, sealed, opaque envelopes. Once a participant had been enrolled
and initial measures/questionnaires were completed, the researcher opened
the envelope to reveal the condition letter (A, B or control)

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Author: "The videotapes were marked only with a letter, researchers were
not aware of which letter was associated with which condition, and the re-
searcher did not remain in the room when participants viewed the video. Thus,
researchers were blind to particular video condition (but not to whether the
participant was in a video vs the control condition) throughout their contact
with each participant."

So, researchers were blind between coping and mastery conditions, but not
possible for both participants and researchers to be blind in terms of whether
or not video was seen/provided (i.e. for intervention 1/intervention 2 versus
control)

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Extracted from notes (length of stay) – "blind to condition" (p124)

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No./% participants lost to follow-up: 30 patients recruited. 1 (3.3%) in coping
tape condition was excluded because of "severe postoperative complication-
s" (p125). No others lost for length of stay outcome

Selective reporting (re-
porting bias)

Unclear risk All means/SDs provided; no evidence of measures being taken but not report-
ed (but no reference to a protocol document)

‘Intention-to-treat’ Low risk Given that 2 patients were kept in Coping group even though discharged early
this seems highly likely, but does not report that videos were viewed as intend-
ed. Author: "All participants remained in the condition to which randomized"

Other bias Low risk No other concerns

Mahler 1995  (Continued)

 
 

Methods Randomized controlled trial: 1 control group; 3 intervention groups

Mahler 1998 
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Participants 268 men undergoing 1st time coronary artery bypass graP surgery (without associated procedures) at
2 hospitals in California, USA: Scripps Memorial Hospital (SMH), San Diego Veterans Affairs Medical Cen-
tre (SDVAMC) (dates not provided). Mean age: 62.52 years, SD 8.80, range 40 to 80

Interventions Control: standard preoperative preparation, including information on how surgery is performed,
length of typical stay in ICU and hospital, instructions regarding e.g. deep breathing, coughing, ambula-
tion (procedural information, behavioural recovery)

Intervention 1: "nurse tape": 15-minute video presented evening before surgery. Nurse narration in-
cluding procedures prior to surgery, anxiety, surgical procedure, intensive care phase, coming out of
anaesthesia, intubation. Emphasises need for deep breathing and coughing, incentive spirometer use
and ambulation. Pain, fatigue and emotional experiences discussed. Procedural and sensory infor-
mation; behavioural information; emotion-focused

Intervention 2: "mastery tape": as Intervention 1, but interspersed with clips of interviews with pa-
tients as "mastery" models – "steadily improving without setbacks". 39 minutes. Procedural and sen-
sory information; behavioural information; emotion-focused

Intervention 3: "coping tape": as Intervention 1, interspersed with clips of "coping" models – attention
to setbacks, but coming through them. 39 minutes. Procedural and sensory information; behaviour-
al information; emotion-focused

Outcomes Behavioural recovery: monitoring of ambulation with device that counts movements using mercury
tilt switch. Worn on days 2, 3 and 4 post-surgery at one hospital (SMH); days 3, 4, 5 post-surgery at other
hospital (SDVAMC). Worn from morning to late afternoon/early evening

Length of stay: postoperative days in hospital, medical chart

Notes Author provided information related to `Risk of bias' assessment

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p40: "randomly assigned to view one of the three videotapes or to a control
condition". Author: "In order to randomize participants to condition, one of
the principal investigators (who was not involved in recruiting participants)
utilized a block randomization procedure (block sizes of 20)." and "A random
numbers table was used to generate the randomization sequence"

Allocation concealment
(selection bias)

Low risk No information in paper. Author: "Condition assignment was concealed from
researchers in consecutively numbered, sealed envelopes. Once a participant
had been enrolled and initial measures/questionnaires were completed, the
researcher opened the envelope to reveal the condition letter (A, B, C, or con-
trol).

The envelopes were opaque and the paper inside was folded so that there was
no way for the researcher to see the condition until opening the sealed enve-
lope"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No information in paper. Given nature of the intervention, it is possible that
participant and personnel were blind – at least within the 3 videos (unlike-
ly blind between control-video conditions). Author: "The videotapes were
marked only with a letter, researchers were not aware of which letter was as-
sociated with which condition, and the researcher did not remain in the room
when participants viewed the video. Thus, researchers were blind to particu-
lar video condition (but not to whether the participant was in a video vs the
control condition) throughout their contact with each participant. Participants
were not aware that the study involved different conditions (at enrolment they
were told simply that the study was concerned with examining some of the

Mahler 1998  (Continued)
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best methods of preparing patients for surgery, and they were told what par-
ticipation would involve [e.g., completing questionnaires at 5 time points, ab-
straction of some information from their medical charts, etc.], but there was
no mention of different conditions")

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Outcome extracted was taken from patient notes by someone who was un-
aware of the allocation status of the patient “indices of preoperative physical
status and speed of recovery were abstracted (unaware of condition) from par-
ticipants' medical charts.” (p40)

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk p40: "Ten participants were eliminated from the experiment due to death or
debilitating postoperative complications (e.g. stroke), leaving a final sample of
258". No information as to how the attrition distributed across groups. Author:
"Four participants were lost from the Coping tape condition, 2 were lost from
the Mastery Tape condition, 3 were lost from the Nurse Tape condition, and 1
was lost from the control condition (none withdrew from the study - all were
lost due to serious medical complications, e.g., death during surgery, debilitat-
ing stroke during the peri-operative period)"

Selective reporting (re-
porting bias)

Low risk No suggestion that measures were taken that were not reported, and analy-
ses clearly stated prior to reporting of findings. No reference to a protocol doc-
ument to check this but email from authors: "There were no major outcomes
that were not reported in the paper"

‘Intention-to-treat’ Low risk No information in paper. Author: "Intention to treat was used for all who were
followed-up. However, we did not impute data for those 10 patients who were
entirely lost to follow-up due to death or debilitating surgical complications" -
meets our criterion for intention-to-treat

Other bias Low risk No other concerns

Mahler 1998  (Continued)

 
 

Methods Randomized controlled trial

Participants 40 patients randomized; undergoing knee/hip replacement/revision at a large urban medical centre
in Connecticut, USA (31 followed up). Data were collected June 1998 to January 199. Mean age 74 (SD
6.16), range 65 to 83; 8 were men, 23 (74.2%) women

Interventions Both groups: "preoperative joint replacement class" (attended by 24/31 participants followed up): in-
cluded pre-surgical preparation, general routine to expect postoperatively; exercises and activities, dis-
charge planning, brief discussion of pain management: informed of importance of pain medications,
that patient-controlled analgesia (PCA) might be an option, and that should tell nurses about pain
(procedural information, behavioural instruction)

Control: either after this session or at home: 10-minute narrated slide show describing use of pain rat-
ing scales

Intervention: either after session or at home: 30-minute narrated slide show and handout. Addressed
pain management – understanding pain, pharmacologic- and non-pharmacologic management. Also
pain communication education, included: participant as expert, responsibility to report pain, ways of
communicating pain e.g. using scales, checking if health professional understood, strategies for intro-
ducing topic and managing discussion. Behavioural instruction

Outcomes Pain: sensory dimension of MPQ-short form (Melzack 1987)

Pain: intensity: present pain index (6-point scale)

McDonald 2001 
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Pain: affective dimension of pain: MPQ-short form

All: evening on day of surgery, post-surgery days 1 and 2. Asked to describe average pain for day

Notes Author provided some risk of bias information

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p405: "randomly assigned" (by coin toss)

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk States "double blind" (p404).  There is a control intervention so "double"
seems to imply participants were blind and outcome assessment blind. p406:
"The first author administered the intervention and narrated the slides for
both groups" so could not have been blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "Trained data collectors, blind to the subject condition, measured the elders’
postoperative pain with the MPQ-SF" (p406)

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Reports attrition of 9 of the original 40 participants – "unable to complete all
their data for the 3 days because of factors such as nausea and vomiting". Giv-
en that 13 participants in intervention and 18 in control remained, it seems
likely that the 9 were not evenly distributed across groups

Selective reporting (re-
porting bias)

Low risk The only measure taken but not reported was day 3 postoperatively – explana-
tion – that many participants were discharged – would seem sensible and not
indicative of selective outcome reporting. However, no protocol to refer to. Au-
thor: "We reported all of our outcomes. There were no additional outcomes"

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Low risk No other concerns

McDonald 2001  (Continued)

 
 

Methods Randomized controlled trial

Participants Recruited 102 patients undergoing total hip or knee replacement surgery at 2 medical centres in Con-
necticut, USA; data collected January 2000 to August 2001. Data provided for only the 41 with full da-
ta, enrolled before change in routines, who had knee surgery only. Over this sample, mean age = 71.8
(SD 5.41, range 65 to 88). Control (n = 9) mean age = 72.2 (7.33); Intervention 1 (n = 15) mean age = 70.5
(3.80); Intervention 2 (n = 17), mean age = 72.8 (5.57). Percentage female: control: 77.8%; Intervention 1:
73.3%; Intervention 2: 47.1%

Interventions Control: "standard preoperative teaching"

Intervention 1: pain management group. As Control plus 10-minute film with handout, included: defin-
ing pain, understanding causes, pain assessment and use of rating scales; preventive approach to con-
trol; drug management; fears of addiction and dependence; controlling side effects; non-drug modal-
ities; description of imagery, distraction, massage, relaxation; demonstration of relaxation and im-
agery; behavioural instruction

McDonald 2004 
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Intervention 2: pain communication skills. As Intervention 1 (so relaxation and behavioural instruc-
tion) plus 4-minute film and handout for both films. Derived from Communication Accommodation
Theory strategies: interpersonal control – patient as expert, responsible for pain report and treatment
response; team work. Interpretive competence: strategies to describe pain e.g. using scales; discourse
management: introducing pain topic, managing discussion with  health professional; approximation
strategies: how people communicate and adjusting how talk in response to others. Additional behav-
ioural instruction

Across all groups: mean time between intervention and surgery: 15.6 days (SD = 13.10)

Outcomes Pain: sensory dimension of MPQ-short form

Pain: intensity: present pain index (6-point scale)

Pain: VAS

Pain: affective dimension of pain: MPQ-short form

Measured in person on postoperative days 1 and 2 and over the phone on 1st and 7th day after dis-
charge from hospital; late afternoon to early evening. (VAS omitted from phone interviews – visualiza-
tion not possible)

Notes While they provided their analysis findings for their originally planned analysis, they only provided data
for the smaller sample of 41 patients who underwent knee replacement surgery

Author provided some risk of bias information

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p839: "Random assignment to group was accomplished through use of a table
of random numbers". But p840: "Analysis with the sensory and intensity pain
measures for older adults who had only total knee replacements and had not
attended the new preoperative class at Site 1 indicated that differences in pain
neared significance on postoperative Day 1 for the communication group and
the pain management only group…further sampling was continued for preop-
erative total knee replacement older adults at Site 2 with random assignment
to the communication group or pain management only group", so these latter
participants could not be allocated to control group

Allocation concealment
(selection bias)

Unclear risk p844: "After determining which group the older adult had been randomly as-
signed to, the first author showed the appropriate film or films" – no mention
is made of measures to conceal allocation

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk p844: the first author knew the groupings and administered interventions so
not blind; seems unlikely that participants were blind as would know whether
or not had an additional part to training – as randomization happened after
the standard session

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p844: "The second author, who was blind to the older adults’ conditions, ob-
tained the postoperative pain measures"

Incomplete outcome data
(attrition bias) 
All outcomes

High risk The study deviated significantly from protocol in terms of which participants’
data were analysed by the authors. A full analysis, following original plans, is
detailed, but this would be after the later recruitment only randomized to the
2 intervention conditions. Means and SDs for the full sample are not provided –
only following the revised approach

McDonald 2004  (Continued)
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Final sample: 41 (of 102). 22: withdrawn during study: delirium (9), surgery
cancelled/rescheduled (7), postoperative complications (4), severe pain re-
quiring immediate intervention by data collector (2). 8: removed from sample
because Hospital 1 revised their preoperative class and postoperative proto-
col – physical rehabilitation during hospitalization differed. 31: patients hav-
ing hip replacements – in preoperative class, informed that pain would be less
of a problem for them – information may have affected their interest and mo-
tivation to learn pain information. 2 of these – also in new preoperative pro-
gramme; but 2 additional adults had incomplete data, so final sample 41. Attri-
tion not detailed by group

Selective reporting (re-
porting bias)

High risk The reasons provided for not including the affective dimension of pain in the
revised analysis were are unconvincing (p846): "Affective pain was removed as
a dependent variable because of the low internal consistency of the scale and
the difficultly participants expressed when responding to the measure". How-
ever, authors: "We reported all of our outcomes. There were no additional out-
comes." This analysis does not impact on the review's findings/analysis. How-
ever, also did not report pain intensity findings for postoperative days 1 and 2,
therefore high risk

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Low risk No other concerns

McDonald 2004  (Continued)

 
 

Methods Randomized controlled trial

Participants 50 patients undergoing total knee replacement surgery at one of 2 medical centres in Connecticut,
USA. Data collection: February to November 2002. Mean age 73.9 years (SD 5.36, range 65 to 82). Most
(68.4%) of the 38 patients whose data were analysed were women

Interventions Control: standard preoperative teaching and 10-minute video (and handout) – general pain manage-
ment. Content tested during McDonald 2001 and McDonald 2004: defining pain, understanding causes,
pain assessment and use of rating scales; preventive approach to control; drug management; fears of
addiction and dependence; controlling side effects; non-drug modalities; description of imagery, dis-
traction, massage, relaxation; demonstration of relaxation and imagery. Behavioural instruction like-
ly

Intervention: as control (so included relaxation), but additional 5 minutes to video: pain communica-
tion. Derived from Communication Accommodation Theory strategies: interpersonal control – patient
as expert, responsible for pain report and treatment response; team work. Interpretive competence:
strategies to describe pain e.g. using scales; discourse management: introducing pain topic, managing
discussion with health care professional. Behavioural instruction (beyond any that might have been
received by control group)

Across both groups: mean of 19.3 days between intervention and surgery

Outcomes Pain severity: Brief Pain Inventory Short Form ("the average pain, pain at the time of measurement,
worst pain and least pain in the past 24 hours were combined for a mean pain severity score")

Post-surgery days 1 and 2, post-discharge days 1 and 7

Notes Author provided some information about risk of bias

Risk of bias

McDonald 2005 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p115: "random assignment to group by a computerized coin toss"

Allocation concealment
(selection bias)

Unclear risk No information

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk As the principal investigator watched the videos with the participant (p116),
the researcher would have known which intervention was received, even if the
participant was blind (no information on whether participant was blind)

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "The postoperative pain measures were gathered…by the fourth author, who
was blind to the participants’ conditions" (p116)

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Attrition is detailed, but not by group, so difficult to say whether different rea-
sons for attrition (surgery cancelled for 6; 2: postoperative complications; 2
screened positive for delirium; 2 had incomplete data for analysis. Of the 38
who stayed in the study, there were 19 in each group, which suggests attrition
did not differ by group, but may have differed by reason for attrition (or "ran-
domisation" may have been manipulated to achieve this)

Selective reporting (re-
porting bias)

Low risk No evidence of outcome measures not being reported, but no reference to a
protocol document. Authors: "We reported all of our outcomes. There were no
additional outcomes."

‘Intention-to-treat’ High risk p112: "The final sample consisted of 38 (of 50) older adults who fulfilled the
criteria for on-treatment analysis (Moher 2001) by meeting the eligibility crite-
ria and completing the intervention and all outcome measures". This would
suggest not intention-to-treat

Other bias Low risk No other concerns

McDonald 2005  (Continued)

 
 

Methods Randomized controlled trial (a "pilot" study)

Participants 39 adults undergoing total hip arthroplasty (data for 35) - at Charing Cross Hospital, London, dates not
provided. Overall mean age 71.9 (SD 9.3), range 51 to 92 years. Intervention mean age 70.8 (SD 9.3),
control mean age 72.8 (SD 10.1). Most (25, 71.4%) female, 10 male

Interventions Control: standard care, included description of surgery, its risks and approximate length of stay. Pro-
cedural information

Intervention: seem to have received standard care. Also: information booklet – information on
surgery, pre- and postoperation stages, rehabilitation including exercise regimes, answers to frequent-
ly asked questions. Class 2 to 4 weeks pre-operation – enforced booklet, checked could do exercises
and understood how to use walking aids postoperation and how to make adaptations needed in home-
s.Procedural information (beyond controls), behavioural instruction

Outcomes Pain: VAS and WOMAC pain

Behavioural recovery: WOMAC function, Barthel Index

Negative affect: PANAS

McGregor 2004 
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Length of stay: days in hospital

Notes Author was not contacted as insufficient time prior to analysis

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p465: "at preadmission, patients were allocated randomly into either group A
or group B…patients were randomized by age and not by functional status"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Not stated but very unlikely that either patients or staB administering inter-
vention could be blind – involved attending a preoperative hip class

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Four of 35 lost to follow-up, all from the Intervention group (reducing from 19
to 15). Appear to have retained all 20 in Control group. Concerning that 21% of
intervention group dropped out – no information provided as to why

Selective reporting (re-
porting bias)

High risk All outcomes were mentioned in Results, although very briefly and only posi-
tive findings reported (assume not significant otherwise). However, data were
not provided for the negative affect outcome of the review

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Low risk No other concerns

McGregor 2004  (Continued)

 
 

Methods Randomized controlled trial (2 x 2 design: control/intervention x high/low monitoring style)

Participants 93 women undergoing hysterectomy with double oophorectomy in Spain (dates not provided). Mean
age: 55 years (range 29 to 59)

Interventions Control: attention control, 30 minutes, 1 week before surgery

Intervention: 30-minute session, 1 week before surgery, plus handout: relaxation with instructions of
deep breathing and guided imagery

Outcomes Pain: used numerical rating scales (0 to 100) to rate: 24 hours and 72 hours post-surgery: pain at stand-
ing, walking, moving in bed

"Follow-up" (timing not specified – possibly 15 days post-surgery): "overall estimation of the pain level"

Notes Used Spanish version of Miller Behavioural Style Scale (Miller 1987) to assess information-seeking style
of patients. Scale gives 2 main scores: monitoring score and blunting score. Used monitoring subscale
(justification p472); used the mean score of the subscale as obtained during Spanish translation and
validation as the cut-oB point to allocate participants into high/low monitoring groups (mean = 9.64).

Miró 1999 
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Scores on the subscale: low monitoring group mean = 6.04 (SD 0.89), n = 43; high monitoring: mean =
10.04 (SD = 2.56), n = 49

Author provided some information regarding risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p473: "randomly assigned to one of two groups; a random digits table was
used to assign individuals to the groups"

Allocation concealment
(selection bias)

Unclear risk p473: "Subjects were allocated into the groups before any personal contact
had taken place" – not sure if this refers to allocation concealment?

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk As there is an attention control, the participant may have been blind, but the
clinical psychologist was not – "All interviews and interventions were conduct-
ed individually by the same clinical psychologist" (this psychologist was blind
to informational coping style)

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk It is not stated who the outcome assessors were. If outcome assessment is in-
cluded in the statement "all interviews and interventions were conducted in-
dividually by the same clinical psychologist" then the outcome assessors were
not blind. However it is not clear how the outcome questionnaire was present-
ed

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 1 participant was excluded from analyses "because of inadequate data" (does
not state from which group). While it is not known which group this individual
is from, it seems unlikely that such low attrition (1.08% of 93) would impact on
findings

Selective reporting (re-
porting bias)

Unclear risk No appearance of outcomes outline in Methods not being reported in Re-
sults (although there is some lack of clarity over activity measures). Howev-
er, no mention of a protocol to check this. Email from author – in response to
question as to whether there were outcome measures that were not reported:
"probably yes, but I cannot remember for sure at this moment"

‘Intention-to-treat’ Unclear risk Not explicitly stated. However, seems unlikely that would have received a dif-
ferent treatment to that to which allocated given that both conditions imple-
mented directly by the psychologist (and groups allocated before this meet-
ing). Also, reported that all participants in Relaxation group reported having
practised the relaxation (p473)

Other bias Low risk No other concerns

Miró 1999  (Continued)

 
 

Methods Randomized controlled trial

Participants 64 patients undergoing Minimally Invasive Radioguided Parathyroidectomy for primary hyperparathy-
roidism at a university teaching hospital in Ireland, July 2007 to December 2008. Overall (n = 51) mean
age: 61.4 years (SD 13.6); control (n = 21) mean age = 61.5 (SD 16.0); intervention (n = 30) mean age =
61.4 (SD 11.9). Control group: 4 male 17 female; intervention 7 male, 23 female; overall: 11 male, 40 fe-
male - 78.4% female

Interventions Control: access to "standard" website with limited information – e.g. patient detailed, background in-
formation of surgeon

Neary 2010 
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Intervention: access to "enhanced" website – information of full patient pathway, "stepwise descrip-
tion" of "clinical course, from initial diagnosis…to eventual discharge". Could also request more infor-
mation and email staB for additional information. Option of completing quiz. Procedural information

Outcomes Pain: VAS, maximum score 10.  Postoperative but precise timing unclear

Notes Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p237: "Patients were then assigned to either a standard Web site or enhanced
Web site by permuted block randomization" – does not stated how random el-
ement introduced

Allocation concealment
(selection bias)

Low risk p237: "to minimize any potential bias…randomization was performed by a
person not involved in recruitment or data collection and the recruiter and
interviewer were not aware that the study was block randomized prior to its
completion"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk p237: "patients and all study personnel were blinded as to which group pa-
tients were allotted. Patients were informed only that the Web site they ac-
cessed would give them basic details about the surgery and were provided
with a username and password that allowed access to their allotted Web site
without any researcher knowing to which group they had been randomized"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p237: "the recruiter and interviewer were not aware that the study was block
randomized prior to its completion"

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk p238: 67 met inclusion criteria; 3 declined so 64 randomized in equal numbers
to control and intervention group. Of these, 13 did not access website (11 con-
trol, 2 intervention) and were not included in analysis. 51 did access website
(21 control, 30 intervention) – no further loss to follow-up. So, attrition was
well reported but a large difference in attrition between the groups so may be
bias as a result

Selective reporting (re-
porting bias)

Unclear risk Did not find evidence of outcome measures being mentioned in Methods but
not reported in Results. However, no access to protocol (and preoperative de-
pression was not mentioned in Methods but reported in Results)

‘Intention-to-treat’ High risk Not intention-to-treat: "Patients who were randomized who did not subse-
quently access their relevant Web site were excluded from statistical analy-
sis" (p237)

Other bias Low risk No other concerns

Neary 2010  (Continued)

 
 

Methods Randomized controlled trials

Participants 85 patients with rectal cancer diagnoses due to undergo surgery were randomized. 6 sites in 4 health-
care Trusts in Northern Ireland; recruited January 2009 to May 2010. Age range: 42 to 84; mean age In-
tervention group: 63.12 (SD 10.69); mean age Controls 68.29 (SD 9.34). 49 (64.5%) male; 27 female

O'Connor 2014 
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Interventions Control: usual care (demonstration with stoma appliances, discussion of condition, options and con-
cerns with specialist nurse). Also: "generic colorectal cancer and stoma information leaflets". Behav-
ioural instruction

Intervention: usual care as Controls. Also, "guided tour" of pack of 14 leaflets, including "surgery
for cancer of the rectum" and "coming into hospital"; specialist nurse’s approach based on Knowles’
Process Model (an approach to education). Procedural information

Outcomes Negative affect: Hospital Anxiety and Depression Scale (anxiety and depression) after surgery, prior to
discharge

Notes Author provided some information about risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p184: "Randomisation was provided by an independent research secretary, us-
ing a computer generated list of random numbers"

Allocation concealment
(selection bias)

Low risk p184: "The SCNS [stoma care nurse specialist] telephoned the randomisation
service for an allocation code and assignment to either intervention or control
group. Blinding of the researcher as to the random allocation group of partici-
pants was used to reduce bias"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Difficult to see how the SCNS delivering the interventions could have been
blind – p184: "the SCNS who delivered either the new information pack inter-
vention) or the information currently provided in usual care (control)" – so the
same person did either

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk p187: at time 2 (post-surgery, prior to discharge), analysed data for 43 of 47 for
primary outcome (satisfaction). The excluded 4 did not receive the interven-
tion (1 withdrew, 3 "randomised too soon").  Control group: analysed data for
33 of 38 for primary outcome. The excluded 5 did not receive the allocation (3
withdrew, 2 "randomised too soon"). In addition, 4 participants "felt unable or
unwilling to complete the secondary outcome measures" (p186) – groups not
specified. So, in total, 13 participants did not provide data for the outcomes of
interest to us – 13 of 85 = 15.3%

Selective reporting (re-
porting bias)

High risk Primary and secondary outcomes clearly stated and all outcomes are men-
tioned in results. Author: also completed the Miller Behavioural Style Scale
(but this is unlikely to be an outcome measure). However, no details (e.g.
mean, SD) provided for outcomes relevant to review

‘Intention-to-treat’ High risk Flow chart p187: 4 in intervention group and 5 in control group did not receive
their allocated intervention and are excluded from analysis. This would sug-
gest carrying out per-protocol analysis

Other bias Unclear risk Found a significant difference for age between groups – mean age in interven-
tion group significantly lower (intervention group mean = 63.12 (SD 10.69);
controls: 68.29 (SD 9.34). Also, odd that group size so different after random-
ization (intervention n = 47; control n = 38) - unclear if randomization was ef-
fective in generating comparable groups

O'Connor 2014  (Continued)
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Also, the SCNS delivering the intervention in each site would become increas-
ingly aware of the essence of the intervention protocol (the tailoring of infor-
mation using the Knowles Process Model) during the study. There is a risk of
cross-contamination of the intervention into the control condition as the only
differences seemed to be in the type of information leaflets (we are not aware
how different these were) and the tailoring of information by the SCNS. There
is no assessment of intervention fidelity to assess for this potential bias

O'Connor 2014  (Continued)

 
 

Methods Randomized controlled trial

Participants 108 women undergoing total abdominal hysterectomy at a 486-bed teaching hospital in the Midwest,
USA (dates not provided). Mean age: 41 years (SD 5.87), range 25 to 52

Interventions Control: usual care: information in 4 areas: mobility, turning, deep breathing, pain reduction through
relaxation – explanation about importance and how to do the behaviour. Behavioural instruction, re-
laxation

Intervention: using model of self efficacy. Same explanation re. importance and how to do behaviours,
also oral persuasion, vicarious learning activities and modelled behaviours; participants demonstrated
the behaviour until correct. Behavioural instruction, relaxation, cognitive intervention

Outcomes Pain: VAS, day 1 post-surgery; bodily pain (Health Status Questionnaire) at discharge

Negative affect: State anxiety (STAI), day 1 post-surgery and at discharge

Behavioural recovery: time able to ambulate (day 1 post-surgery) and physical functioning subscale
of Health Status Questionnaire (at discharge)

Length of stay

Notes Very limited in terms of data provided on outcomes, but these measures were taken. Authors provided
some information about risk of bias but could not provide much information additional to that in the
paper

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p1221: "assigned via a table of random numbers"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Not clear what information participants were given, but the data collectors
who implemented the intervention would have known (each implemented
both protocols, p1225)

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p1224: "Two different data collectors, blind to the experimental condition of
participants, collected data on the postoperative measures of anxiety, pain,
ambulation, vital capacity, preventable complication rates, length of stay, and
health status"

Oetker-Black 2003 
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Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Overall attrition = 17% (p1226). No information on loss to follow-up (or n) for
each group or by outcome; attrition can be deduced from degrees of freedom
(table 2) but not clear

Selective reporting (re-
porting bias)

High risk Hypotheses very clearly stated and findings by hypothesis are provided. How-
ever, do not report differences in anxiety at discharge (this was included in
the hypothesis) and no reference to a protocol document to refer to. Details of
analyses (mean, SD) were only provided for the statistically significant result -
hence `high risk' decision. Author response: "No additional outcomes"

‘Intention-to-treat’ Low risk No information in paper; authors state: "Yes groups were kept same"

Other bias Low risk No other concerns

Oetker-Black 2003  (Continued)

 
 

Methods Randomized controlled trial

Participants 199 women undergoing pelvic reconstructive and/or urinary incontinence repair at the Women’s Cen-
ter for Bladder and Pelvic Health, Magee-Womens Hospital of the University of Pittsburgh Medical Cen-
ter (USA) (recruited March 2008 to March 2011). Intervention mean age 59.7 (SD 11.7, N = 99); control
mean age 57.7 (SD 9.8; N = 100)

Interventions Control: routine discussion of risks and potential for need of catheterization with surgeon

Intervention: preoperative video instruction in clean intermittent self catheterization.Behavioural in-
struction

Outcomes Negative affect: State anxiety (STAI) at time of postoperative voiding time failure (following surgery –
specific timing not stated) and at time of discharge

Length of stay is reported (as a characteristic on which the 2 groups were compared rather than as an
outcome. Median stay for both groups = 1, IQR 0 to 2, so it might be a standard stay length with little
variation and never intended to use as DV)

Notes Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p420: "Randomization to either preoperative video teaching or usual care was
performed in blocks of ten using a computerized random sequence generation
program"

Allocation concealment
(selection bias)

Unclear risk p420: "Randomization assignments were kept in a log and assigned following
completion of consent and enrolment."  This could be adequate but it is not
clear who kept the log and whether the person consenting would have known

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk p420: "Study coordinators, patients, and clinical providers were not masked to
assignment following randomization"

Blinding of outcome as-
sessment (detection bias) 

High risk p420: "Study coordinators, patients, and clinical providers were not masked to
assignment following randomization"

Oliphant 2013 
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All outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk 99 randomized to Intervention, 100 to Control. Flow chart p421 – states these
are the numbers analysed, but also states that 5 withdrew from Intervention
and 10 withdrew from Control (reasons not provided). N is not presented in ta-
ble with anxiety outcomes. Length of stay data: n = 93 for Control and 93 for In-
tervention – does not explain this difference

Selective reporting (re-
porting bias)

Unclear risk The trial is registered with ClinicalTrials.gov – the 2 stated outcomes – primary
anxiety, secondary satisfaction were reported (although only anxiety in full de-
tail at each time point). Means and SDs provided for anxiety (although Ns un-
clear); if include length of stay also, medians and IQRs reported so cannot in-
clude in meta-analysis, but this is completely reported – and paper states that
reported in this way where not normally distributed

‘Intention-to-treat’ Unclear risk Need more information. Flow chart (p421) states number analysed per group =
number randomized to each group. However, also reports patients who with-
drew without indicating how/if imputed data. So, potentially intention-to-
treat but unclear

Other bias Unclear risk 379 declined to participate; 111 missed/incomplete research contact; 1 with-
drew pre-randomization. Are those who took part representative?

Oliphant 2013  (Continued)

 
 

Methods Randomized controlled trial

Participants Patients undergoing inguinal hernia surgery or thyroidectomy in Essen, Germany, January 1997 to
June 1998. Participants randomized: 211; final sample 208: 107 (51.4%) male; mean age 55.7 years

Interventions Control: treatment as usual

Intervention: 45-minute intervention – standardized text ready by psychologist. Included relaxation
techniques (guided imagery, breathing exercise, components of autogenic training (warmth, heavi-
ness), progressive muscle relaxation) and familiarization with route from ward to theatre. Relaxation,
procedural information

Outcomes Pain: VAS post-surgery day 1, day of discharge (how much pain at moment)

Length of stay

Notes Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomization procedure not specified

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 

High risk The individual providing the intervention would have known the condition

Omlor 2000 
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All outcomes

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided on any blinding procedure

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcomes are provided for full sample

Selective reporting (re-
porting bias)

Unclear risk No obvious selective reporting but a protocol not referenced and no response
from authors

‘Intention-to-treat’ High risk "Zitronentest" (`lemon test') used to exclude people from intervention group
after randomization for not being sufficiently susceptible to intervention
methods. It was not also applied to the control group

Other bias Unclear risk No other concerns

Omlor 2000  (Continued)

 
 

Methods Randomized controlled trial: a pilot/feasibility study

Participants 30 frail older adults undergoing total hip arthroplasty in orthopaedic department of the Gelderse Vallej
Hospital, Ede, Netherlands (dates not provided). Intervention group mean age 76.9 (SD 6.3); control
group mean age 75.0 (SD 6.3). Intervention group: 14 female, 1 male. Control: 10 female, 5 male. Over-
all: 24 female, 6 male - 80% female

Interventions Control: usual care – group session 3 weeks preoperative; including information about the operation,
walking with crutches and exercises for postoperative phase. Procedural information

Intervention: as control group. Also: physical therapists supervised exercise sessions at home 30 min-
utes/session, twice/week for 3 to 6 weeks. Also exercised by selves (or with help) 4 times/week and
aimed to walk a minimum of 30 minutes/day. Training tailored to participant and home environment;
intensity and no. repetitions increased over time and functional activities made more challenging. Giv-
en pedometer and kept diary. Behavioural instruction. (Note: relaxation was offered in intervention,
but only as a treatment option for patients who reported symptoms/pain after training)

Outcomes Length of stay

Behavioural recovery: Iowa Level of Assistance Scale (ILAS), day 4 post-surgery – ability to function in
daily life

Notes Author provided some information about measures and risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p611: "Participants were randomly assigned to the intervention or control
group by a research assistant not associated with the study. Randomization
took place after stratification by age…, using prepared envelopes per stratum.
Within each stratum a permuted block randomization with a block size of 10
was used"

Oosting 2012 
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Allocation concealment
(selection bias)

Low risk Participants were randomized after informed consent, by someone who was
not associated with the study (p611)

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk p611: "The 2 physical therapists (RHN and CMD) who performed the training
and the patients were not blinded to treatment allocation"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p611: "outcome assessors (EO and SMA) were" (blinded to treatment alloca-
tion)

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Generally, attrition is well reported but reasons for this are not given for time
2 (T2) – the time of interest to us, but I think not of primary interest to the re-
searchers

Intervention group: 1 participant: no surgery (because of co-morbidities). N for
length of stay outcome: 29. Functional mobility score (ILAS) at T2: intervention
n = 12; control n = 13. Attrition is low, but sample size is small, and difficult to
assess risk of bias without knowing reason for attrition

Selective reporting (re-
porting bias)

Low risk No obvious selective reporting but no reference to a protocol document. Data
are provided for outcomes of interest to the review. Author: "We had no other
outcomes"

‘Intention-to-treat’ Low risk p612: "intention-to-treat analyses were used"

Other bias Low risk No other concerns

Oosting 2012  (Continued)

 
 

Methods Randomized controlled trial

Participants 33 patients recruited from surgical or gynaecological wards of hospitals in Ibaan and Ogbomosho,
South West Nigeria (dates not provided). Mean age: 32.72, SD (assumed) 15.83, range 17 to 61 (in-text
range given as 5 to 61 but believe error - 2 abstracts (English and French give 17). 18 (54.5%) male; 15 fe-
male

Interventions Control: no treatment

Intervention 1: Rational Emotive Therapy: objectives included to "determine extent to which able
to dispute irrational beliefs"; "inform the patients they are responsible for …psychological stress…";
"abolish illogical reasoning and thought processes".Cognitive intervention

Intervention 2: Self-Instructional Training. Objectives included to "make the patients aware of their
thoughts, feelings and consequent physiological reactions"; "know the patient’s inner thoughts about
the proposed operation"; "explore the thoughts expressed".Cognitive intervention

Both interventions: 2 sessions pre-surgery

Outcomes Negative affect: STAI state anxiety; HADS Anxiety; HADS Depression

Notes Quality of reporting unclear and muddled throughout paper. Used standardized measures with pub-
lished psychometrics. However, these were translated into Yoruba - no information provided on this
process/validation of translated questionnaires

Attempted to contact authors; no reply received

Osinowo 2003 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p339:"Thirty-three (33) patients awaiting surgery were randomly selected for
the study. Eleven (11) patients each were distributed into self-instructional
training, control and Rational Emotive Therapy groups with each subject hav-
ing equal chances of being selected into any of the three groups"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No information – but highly unlikely either patients or person delivering inter-
vention would be blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No attrition is reported. However, from degrees of freedom, the no. partici-
pants analysed = no. participants randomized

Selective reporting (re-
porting bias)

High risk Comparisons by group were not reported for STAI anxiety. Reporting general-
ly unclear; no reference to a protocol document. While means and SDs are pro-
vided for each outcome, there is an error for STAI control group scores such
that STAI findings cannot be entered into meta-analysis

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias High risk Reporting unclear and muddled throughout such that no confidence can be
placed in the data extracted

Osinowo 2003  (Continued)

 
 

Methods Cluster-randomized controlled trial

Participants Patients undergoing elective cardiac surgery (bypass/heart valve/combined) at University Hospital Er-
langen-Nuremberg, Germany, February to August 2004. Age and gender details not provided

Interventions Control: treatment as usual

Intervention: evening 1 day preoperative; 20-minute conversation with information brochure. Infor-
mation about postoperative pain (factors affecting experience, postoperative course of pain, pain in-
tensity assessment using VAS, information about addiction non-risk); information about the surgery
procedure; instruction as to what can do to help process. Sensory information, procedural informa-
tion, behavioural instruction

Outcomes Pain: 
1. Pain intensity: VAS as part of modified MPQ, day 1 post-surgery and retrospective rating of pain while
on Intensive Care Unit

2. Proportion of patients in pain postoperatively (cut oB: VAS >3 on above measures)

Parthum 2006 
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Notes Not described as cluster-randomized but review authors CV and RP deduced this was effectively what
was done - randomized by day not individually

Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomization

Allocation concealment
(selection bias)

High risk All patients admitted on the same day were allocated to the same group

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No information but very unlikely the person administering the intervention
could be blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Person assessing outcome was blind to treatment allocation

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk 20 patients were excluded postoperatively because of longer intubation time
and longer ICU stay required - 12 control group; 8 intervention. Unclear what
impact this may have had

Selective reporting (re-
porting bias)

Unclear risk Continuous data reported are medians rather than means so would not be
able to enter in meta-analysis. However, as cluster-randomized we did not
meta-analyse the data from this paper. No mention of protocol

‘Intention-to-treat’ Low risk It is stated that everyone randomized to the intervention received it

Other bias Unclear risk Poor quality of reporting makes this difficult to determine

Parthum 2006  (Continued)

 
 

Methods Randomized controlled trial

Participants 90 participants were randomized, but only 83 of these consented to take part (consent taken after ran-
domization. Underwent various elective orthopaedic procedures - majority (54) hip/knee total joint
arthroplasty. Mean age: 53.85 years (SD 17.66, range 18 to 83). Or the 74 with complete data, 35 male,
39 (52.7%) female (inconsistency: Table 2: 36 male, 37 female). University of Wisconsin Hospitals and
Clinics, USA, surgery dates October 1995 to July 1996

Interventions Both groups: received booklets (on preparing for surgery and a surgery-specific booklet) before preop-
erative visit, included nil by mouth status, instructions for day of surgery, pain management, coughing,
deep breathing, coping with surgery, postoperative expectations and restrictions. Teaching session: re-
viewed information from booklet; option to view procedure-specific video "if appropriate".  Addition-
al procedure-specific teaching in clinic, then anaesthesia clinic for assessment and reinforcement of
teaching. Key aspect of difference: how teaching was delivered, but also some additional elements to
intervention

Controls: teaching at clinic: teaching in addition to other obligations, around visits of other providers
to patient, nurses may focus on priority items not allowing patient choice in options, often little time to
discuss patient concerns. Behavioural instruction, procedural information

Pellino 1998 

Psychological preparation and postoperative outcomes for adults undergoing surgery under general anaesthesia (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

139



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Intervention: teaching at "Learning Centre", followed an empowerment model. StaB had dedicated
time for teaching, trained in empowerment techniques, fewer distractions. Empowerment model: as-
sist patients in gaining knowledge, skills, resources they require – partnership in process. Participants
could observe use of incentive spirometer and practice use of patient-controlled analgesia (PCA) and
pain scale, and discuss concerns re. surgery.Behavioural instruction, procedural information

Outcomes Length of stay

Notes Problem: clinical practice changed part way through study (expected stay reduced from 6 to 7 to 4
days) therefore data reported: difference between expected and actual LoS, not absolute length of
stay.

Author provided some information about risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p51: "each patient scheduled for a preoperative clinic visit was randomly as-
signed to receive teaching in the clinic (control group) or in the Learning Cen-
ter (experimental group). After arriving at the clinic or Learning Center, the
study was described to the patient and informed consent was obtained prior
to the educational session. We were unable to obtain consent and then assign
patients to groups due to scheduling concerns, i.e. the clinic and learning cen-
ter staB needed to prepare for the patient’s visit prior to the patient’s arrival"

Allocation concealment
(selection bias)

High risk p51: "…all patients in the experimental group had surgery between October
1995 and February 1996, yet only 37% of patients in the comparison group had
surgery during that time frame. The remainder (63%) of the comparison group
had surgery between March and July 1996". Therefore probably not done (ap-
pears recruited after allocated)

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk As the different groups were sent to different locations, seems highly likely
that participants were aware of intervention group; it is certainly clear that the
staB delivering the intervention were aware of the intervention group

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Incomplete outcome data
(attrition bias) 
All outcomes

High risk 90 randomized, more in comparison group refused vs experimental group (5
versus 2, p50). Of the 83 who consented, 2 had surgery cancelled; 7 did not
complete the preoperative questionnaire, leaving 39 in experimental group
and 35 in intervention group who were included in analysis (n = 74; 82% of 90).
Of the 7 who did not complete the preoperative questionnaire, group not stat-
ed

Problem in that randomized prior to consent – decided whether or not to take
part on basis of intervention – 5 declined in intervention group versus 2 in con-
trol group

Selective reporting (re-
porting bias)

High risk No evidence of measured outcomes not being reported, but no reference to

a protocol document to check this. Response from 2nd author when asked if
other outcomes measured: "no". High risk because report difference between
expected and actual length of stay, not absolute, so cannot enter into meta-
analysis

‘Intention-to-treat’ Unclear risk Not stated, but as intervention is, essentially, whether received teaching in the
Clinic or in the Learning Centre, and patients were only informed of the study

Pellino 1998  (Continued)
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when at the relevant location, unlikely to have received treatment other than
that to which they were allocated

Other bias High risk Difference in timing for the 2 groups – p51: "due to staBing and clinic flow is-
sues, the patients in the experimental group were recruited more quickly than
in the comparison group (one person was responsible for teaching the exper-
imental subjects; multiple individuals were involved in teaching comparison
subjects). Therefore, all patients in the experimental group had surgery be-
tween October 1995 and February 1996, yet only 37% of patients in the com-
parison group had surgery during that time frame. The remainder (63%) of the
comparison group had surgery between March and July 1996".

Problem: may have been other differences over time.  As the authors note,
the clinical pathways and expected length of stay changed during this peri-
od, leading to the length of stay outcome being provided as the difference be-
tween expected and actual stay rather than as an absolute length. However,
there could have been other, additional differences in experience due to tim-
ing that have not been measured

Pellino 1998  (Continued)

 
 

Methods Randomized controlled trial

Participants No. randomized not stated; 65 completed study - undergoing total hip or knee arthroplasty in Madison,
USA (dates not provided). Controls (n = 32), mean age = 63.25 (SD 10.30). intervention (n = 33) mean age
= 59.56 (SD 15.41). Overall, 41 female, 24 male (63.1% female). Controls: 12 male, 20 female; interven-
tion: 12 male, 21 female

Interventions Control: standard pharmacological intervention

Intervention: "kit" of non-pharmacological interventions: cassette tape player and tape of relaxing
music, tape guiding through progressive muscle relaxation; handheld massager with instructions;
stress ball; brief booklet with information about use of various forms of relaxation (including music,
progressive muscle relaxation, rhythmic breathing, imagery) and descriptions of use of massage, heat
and cold. Relaxation; somebehavioural instruction

Outcomes Pain: a modified Brief Pain Inventory (Daut 1983). Rated pain now, and worst and least in last 24 hours;
also rated how often in moderate-severe pain

Negative affect: state anxiety (STAI)

Both: first 3 days after surgery

Notes 2nd author confirmed inclusion (general anaesthesia) but as first author deceased stage 2 email was
not sent

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p184: "after consent was obtained, the subjects were randomly assigned to
one of two groups using a sealed-envelope technique"

Allocation concealment
(selection bias)

Unclear risk p184: "after consent was obtained, the subjects were randomly assigned to
one of two groups using a sealed-envelope technique". Does not state if enve-
lope was opaque – or if they were sequentially numbered

Pellino 2005 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk No information. However, as randomized after consent, if fully informed, as no
attention control, seems likely participants would know which condition they
were in.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk p185: "patients were included if at least 1 day of postoperative data were
collected (incomplete survey data for day 1 = 1 patient in kit group; day 2 =
6 patients, 3 in each group; day 3 = 9 patients, 3 in kit group and 6 in control
group)."

It seems unlikely that attrition would bias findings on day 1 or day 2, but by
day 3 have twice as many lost in control group compared with intervention
group

Selective reporting (re-
porting bias)

Unclear risk Means and SDs are not presented for all outcome measures, but findings seem
to be summarized for all measures. No reference to a study protocol to check
this. Means and SDs for worst and least pain and anxiety; not for pain "now" or
how often in moderate-severe pain - but it is the `worst pain' measure that we
used in meta-analysis.

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Low risk No other concerns

Pellino 2005  (Continued)

 
 

Methods Randomized controlled trial

Participants 26 women aged 30 to 62 undergoing vaginal hysterectomy, USA (dates not provided)

Interventions Control: no contact with experimenters; no other information

Intervention: 2 x 90-minute training sessions in progressive muscle relaxation. Encouraged to practise
2 x day and use with postoperative pain. Relaxation

Outcomes Pain: self report. Days 1 and 3 post-surgery; "McGill-Melzack Pain Questionnaire"

Pain: observed. Days 1 and 3 post-surgery; observed pain behaviour – Chambers-Price Rating Scale for
Pain

Notes Very brief report - contacted correspondence author to request the "extended report" or the Masters
thesis on which this brief report is based but did not receive this

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Subjects were randomly assigned"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Perri 1979 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk As had to attend 2 individual training sessions this is highly unlikely

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No attrition stated – but very brief report so not clear that there was none

Selective reporting (re-
porting bias)

High risk No appearance of outcomes not being reported but very brief report – could
have measured other constructs. No means or SDs so insufficient data for
meta-analysis

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Unclear risk Report is so brief it is very difficult to determine

Perri 1979  (Continued)

 
 

Methods Randomized controlled trial

Participants 27 male patients undergoing coronary artery bypass surgery at a public hospital in Australia (dates not
provided). Mean age: 52.2 years

Interventions Control: no intervention

Intervention 1: "attention-education" – attention control. 2 x 90 minute preoperative sessions with
researcher. Discussions related to previous pain experience, including anxiety, "work of worrying", ef-
fect of paying attention to pain, influence of locus of control on pain experience. Encouraged to discuss
whether concerned about aspects of surgery, given "supportive counseling"

Emotion-focused

Intervention 2: "stress inoculation" - 2 x 90 minute preoperative sessions. 3 phases: "education" – ex-
planation of pain experience given and used to provide rationale. "Skills training": progressive muscle
relaxation session, and discussion about attention-diversion strategies  (relaxation and cognitive in-
tervention) "Rehearsal phase": further relaxation training, then used guided imagery to demonstrate
coping skills

Outcomes Pain: 24-hour average pain rating; physical therapy pain rating (pain during physical therapy)

Negative affect: State Anxiety (STAI); depression (Depression Adjective Checklist)

All: measures taken daily for 14 days post-surgery

Notes Author provided some information about risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p221: "Twenty-seven male patients admitted to a public hospital for elective
coronary artery graP surgery were randomly assigned to one of three groups"

Postlethwaite 1986 
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Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Participants were blind – p221-2 "The stress inoculation and attention-educa-
tion subjects were told that the study was assessing a program for teaching
pain control skills…Control subjects were told merely that the experimenter
was collecting data on postsurgical pain, anxiety and depression…" Howev-
er, all participants were seen by "the same therapist during both the interven-
tion sessions and the data collection" so the person administering interven-
tion was not blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk p222: "Each subject was seen individually by the same therapist during both
the intervention sessions and the data collection" – so not blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Information on attrition/exclusion not provided

Selective reporting (re-
porting bias)

Unclear risk Some discrepancies were found between methods and results – in Results the
outcomes of frequency of using stress inoculation techniques and perceived
effectiveness of procedure were reported (p224) – not mentioned in Methods.
  No measures detailed in Methods but not reported – but no reference to a
protocol to check this. Email from author: "In addition the the information re-
ported in the paper I also measured total analgesic intake over the post surgi-
cal period for the three groups in my study and also an assessment/analysis of
those who reported utilising the stress inoculation strategies and those who
didn't or didn't find them useful. I can provide that information to you if you
wish." These analyses actually do seem to be reported (p224) - so no apparent
selective reporting

Table 1, p224: provides means and SDs for all 4 measures – 24-hour pain, phys-
ical therapy pain, anxiety and depression. However, only provide single score
for each – would appear that data from all 14 readings combined

‘Intention-to-treat’ Low risk Author: "In addition the the information reported in the paper … also an
assessment/analysis of those who reported utilising the stress inoculation
strategies and those who didn't or didn't find them useful." This implies the
primary analyses were by intention-to-treat

Other bias Unclear risk As participants appear to have been given different instructions as to what
taking part in the study would involve (see `Blinding of participants'), this may
have affected who agreed to take part in each group.  However, as no numbers
are provided re. those who declined to take part in each group, not possible to
ascertain if this had an effect

Postlethwaite 1986  (Continued)

 
 

Methods Randomized controlled trial

Participants Patients with COPD undergoing CABG December 1992 to September 1994 at the Institute of Cardiovas-
cular Diseases, Chennai, India. Intervention group mean age 55.4 years (SD 6.9); control group mean
age 58.7 years (SD 7.0). No information on gender

Interventions Control: no information

Rajendran 1998 
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Intervention: training package delivered in week before surgery by multidisciplinary team – educa-
tion, muscle training and relaxation. Included instruction about respiratory disease and treatment, nu-
tritional counselling, energy conservation, work simplification techniques and stress management (re-
laxation training). Supervised daily in exercises, told to practise for 10 minutes every waking hour. In-
cluded: diaphragmatic and pursed lip breathing exercises. Family support included. Behavioural in-
struction, relaxation

Outcomes Length of stay: hospital stay (in days) calculated from day of surgery until day of discharge

Notes As this study was identified late (and analysis was commencing), authors were not contacted

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Abstract: "Forty-five patients…were randomised to receive either short-term
pulmonary rehabilitation (group I) or no such programme (group II)

p532: "Two groups of patients matched with respect to age, height, weight,
duration and severity of COPD and IHD and initial PEFR were identified"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Given nature of intervention, neither the patient nor the person administering
the intervention could have been blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No attrition is reported – states that 45 patients were selected to take part and
results are presented for 45. However, no flow chart is provided. Also, as states
that 2 groups were matched, seems odd that groups are not the same size

Selective reporting (re-
porting bias)

Unclear risk Outcome measures mentioned in Methods are reported in Results, and details
provided for length of stay outcome for meta-analysis. However, no reference
to any protocol-type document so cannot verify this

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Low risk No other concerns

Rajendran 1998  (Continued)

 
 

Methods Randomized controlled trial

Participants 59 women undergoing minor (laparoscopic) gynaecological surgery on a gynaecological ward, setting
and dates not known (authors in USA but research possibly conducted in the UK). 3 groups: Control: N =
20, mean age 30.8 (SD 8.9); `Placebo' N = 18, mean age 31.7 (SD 7.1); `Preparation': N = 21, mean age =
30.4 (SD 6.2)

Interventions Control: routine care only (not described)

Reading 1982 
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Attention control: 15-minute interview, day before operation. Discussion where relatively neutral
questions about surgical experience asked

Intervention: 15-minute interview, day before operation. Information presented in reassuring way –
about what will happen during surgery, sensations e.g. feeling sick, pain due to gas from laparoscopy;
also some instruction – can ease pain by lying flat. Sensory information; procedural information;
some behavioural instruction

Outcomes Pain: post-surgery and 3 weeks: verbal rating scale (non/mild/moderate/severe)

VAS – post-surgery: at worst and "now"

Card-sort method – post-surgery

Negative affect: STAI state anxiety post-surgery

All post-surgery measures: 8 to 12 hours postoperatively

Notes There seems to be an error in sample size – Methods state that there were 21 in preparation group and
20 in control group but this seems to be reversed in Results where frequencies are reported. It is not
clear whether the error is in Methods or Results

Attempted to contact authors; no reply received (uncertain whether wrote to correct institution - could
not be sure of current location)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p505: "Women were allocated randomly to three conditions"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Participants appear to be blind – Controls were not seen by research team un-
til after operation; placebo and preparation groups: same information about
study purposes. However, due to nature of intervention, and people giving in-
tervention (gynaecology research fellow – placebo and preparation; author:
preparation) blinding of person implementing intervention is highly unlikely

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p506: "All patients were interviewed by an independent assessor who was un-
aware as to which of the three conditions each patient belonged"

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No information on attrition is provided, but reported sizes of the 3 groups and
the frequencies reported in Results do not add up (do not state sample sizes
for measures with continuous outcomes). p508 and 509, Table 3 and 5 – num-
bers of participants providing responses to verbal pain rating scales = 20 for
Preparation (i.e. 1 less than original 21). The reported 18 for placebo remains
constant. However, for Control, stated that 20 allocated to this group, but
while data for 20 reported at 3-week follow-up for verbal rating scale (Table 5
p509), 21 reported postoperatively (table 3 p508).  It seems likely there is an
error, but not clear where the error lies. 3-week analgesic use – Control group
has 21 responses

Selective reporting (re-
porting bias)

Unclear risk Measure reporting was very vague in Methods so it was difficult to tell what
should have been reported in Results, and no reference to a protocol.  We did
expect to see more pain measures reported at 3 weeks but Methods is vague

Reading 1982  (Continued)
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about this – "patients were sent a questionnaire that asked about subsequent
experience of pain" (p506)

‘Intention-to-treat’ Low risk No information provided, but numbers suggest intention-to-treat followed

Other bias Unclear risk 1. There seems to be an error in sample size – Methods state that there were 21
in preparation group and 20 in control group but this seems to be reversed
in Results where frequencies are reported. It is not clear whether the error is
in Methods or Results but an error in group sizes could have some impact on
analyses

2. Participants in preparation and placebo groups had different information
about the study to participants in Control group which could have affect-
ed participation rates. However, it is stated that: "none of the patients ap-
proached refused to participate" (p505) so seems unlikely to bias findings

3. p506: preparation group: STAI administered before session; placebo group –
STAI presented following session – so not as good an attention control as it
could have been

Reading 1982  (Continued)

 
 

Methods Randomized controlled trial. Had an additional 4th group containing 10 participants who expressed a
preference to receive no information - this group is not detailed here

Participants Women undergoing abdominal hysterectomy at St George's Hospital, London, July 1980 to June 1981.
60 patients were randomized. Mean age (including the 10 non-randomized patients): 42, range 27 to 61

Interventions Attention control: manual describing ward and hospital routines(some procedural information)

Intervention 1: information; manual describing procedures and sensations before and after the opera-
tion(procedural and sensory information)

Intervention 2: cognitive coping. Manual aimed at helping reader provide positive thoughts in re-
sponse to worry – cognitive reappraisal(cognitive intervention)

All: given manual at initial visit; at 2nd visit day before operation, author checked had read it and dis-
cussed to ensure fully understood

Outcomes Pain - day 3 post-surgery: 1. Analogue scale; 2. Questions about intensity and frequency. 3. Scaled
checklist of 30 pain descriptors

Pain – no. times mentioned in nursing record

Negative affect: POMS to record mood – day 3 post-surgery and 3 weeks post-discharge. Used sub-
scales tension/anxiety, depression, fatigue and vigour

Behavioural recovery – diary record – days when undertook 10 household activities – summed across
tasks and no. days each was performed

Length of stay

Notes Authors provided additional information about measures, results and risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p274: "proceeded to the next stage, determined by opening a sealed envelope
containing the randomly allocated manual". Author: "All booklets were pre-

Ridgeway 1982 
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pared in equal numbers and placed in envelopes...They were shuffled thor-
oughly. The top five envelopes were carried with me to patient visits. The top
booklet in the stack was allocated to a subject during the appropriate visit"

Allocation concealment
(selection bias)

Low risk p274: "proceeded to the next stage, determined by opening a sealed envelope
containing the randomly allocated manual". "the manuals were outwardly
identical"

Author: "no allocations were changed once assigned". Agreed low risk because
even though do not specify that envelopes were opaque, the manuals con-
tained were outwardly identical so it would not be possible to determine con-
tents. Should e.g. the envelopes have been dropped and picked up in a differ-
ent order, this would effectively be a further re-shuffling - the original random-
ization process

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Seems likely that participants were blind – all received same rationale "that
reading them would help to set patients at their ease" (p274).  However, per-
sonnel not blind – "all interviews were carried out by one of the authors (VR)"
– this included making sure that each participant understood their manual. 

Possible that VR was blind when presenting the manual, but not at the 2nd pre-
operative interview when the manual was discussed

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk p273 "all interviews were carried out by one of the authors (VR)". Preoperative
interview was part of intervention, so would not be blind to condition

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No attrition was reported. As the authors were careful in reporting those who
agreed to be randomized, seems likely that attrition was not reported because
it did not occur – but need this to be stated to be certain. Author: "We had
no drop-outs, but four subjects were excluded because it was decided that
they would have vaginal hysterectomies at the time of surgery or both ovaries
were removed during the abdominal surgery.   We thought that both exclud-
ed conditions would be too different, given that others with abdominal inci-
sions would perhaps have more abdominal pain. We also thought there could
be mood differences when both ovaries were removed.  We included those
women who had one ovary removed" 

Selective reporting (re-
porting bias)

Low risk With help from authors and checking of original thesis, obtained mean out-
come values, but SDs (or SEs) were not available so would need to impute to
enter data into meta-analysis

‘Intention-to-treat’ Low risk So long as no attrition, intention-to-treat is likely because it is unlikely that
participants would not have received the intervention to which they were al-
located. However, this is not clearly stated. Author: "That [intention-to-treat]
was not the standard at that time, unfortunately, but was not an issue, I guess,
as we had no drop outs and all subjects stayed in the group to which they were
randomly assigned"

Other bias Low risk No other concerns

Ridgeway 1982  (Continued)

 
 

Methods Randomized controlled trial

Participants 52 adults undergoing periodontal surgery. Intervention group: n = 21 (13 female, 9 male (does not add
up to 21), mean age 33.63 (SD 6.91). Control group: n = 31 (23 female, n male not specified), mean age

Roman 2012 
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38.86, SD 13.33. Overall: mean age 36.91 (SD 11.58). Setting: Department of Periodontology, Iuliu Haţie-
ganu University of Medicine and Pharmacy, Cluj-Napoca, Romania, recruited May 2009 to May 2011

Interventions Control: "standard care"; no information about the "support associated"

Intervention: describes as "CBT" but seems based on Montgomery’s (Montgomery 2007) "hypnosis".
Includes imagery for relaxation, suggestions for visual imagery, relaxation and peace, symptom-fo-
cused suggestions, "a depending procedure" and instructions on using procedure on their own. Relax-
ation

Outcomes Pain: VAS after surgery (time not specified)

Notes Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p4: "participants were successively and evenly allocated to the Intervention (N
= 21) and Control (N = 31) groups by a pairwise randomization procedure"

However, does not state how sequence generated and sample size odd – such
a procedure would be expected to yield even groups

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk p6: "Patients were not blind to group assignment". The 4 clinical psychologists
who delivered the intervention must have been aware. "The surgical interven-
tions were performed by an experienced medical doctor (AR) who was blind to
the patients’ treatment condition"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Post-surgical measures were taken by someone who did not select the pa-
tients or carry out the pre-surgical assessment, but it does not state whether
that person was blind (p6)

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No./% participants lost to follow-up: 4 for intervention group; 5 for control
group (9 of 52 = 17.3%) (p7). No reason given for drop-out but, "Using their pre-
treatment and post-treatment scores we did not find any systematic relation-
ship between their missing values and any other measured variable". Howev-
er, not sure how would have post-treatment scores if dropped out. Confusing
missing items with drop-out? Odd: report 9 dropping out, but findings report-
ed for 52. So, did these participants drop out after randomization rather than
before randomization?

Selective reporting (re-
porting bias)

Unclear risk Means and SDs provided for outcomes relevant to review; no evidence of unre-
ported outcomes, but no reference to a protocol document

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Low risk No other concerns

Roman 2012  (Continued)

 
 

Methods Randomized controlled trial

Rosenfeldt 2011 
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Participants 119 patients undergoing surgery at the Alfred Hospital (a major public hospital in Melbourne Australia),
November 2004 to June 2006 were randomized (2 excluded for not receiving allocated intervention). In-
tervention group: median age 62.5 (IQR 59 to 68.5); control group: median 68 years (IQR 58 to 77). 78%
of intervention group (n = 60) were male; 70% of control group (n = 57) were male

Interventions Control: usual care

Intervention: physical exercise programme: 1st 2 weeks on waiting list: 2 x 60 minute sessions/week
with physiotherapist (and physician for first session): exercising to 60% of expected maximum heart
rate. Encouraged to also complete 30 to 60-minute aerobic exercise on at least 2 more occasions/week;

after 1st 2 weeks, encouraged to exercise for a minimum of 30 minutes, 4 days/week until surgery. Pro-
vided with heart rate monitor

Mental stress reduction: 1st 2 weeks on waiting list: 4 x 60-minute sessions with occupational therapist
and family members. Education about effects and management of stress, relaxing techniques e.g. deep
breathing exercises and meditation; taught to recognise stressful situations and develop ways to ac-
cept or avoid. Given homework and handouts after sessions, encouraged to practise relaxation daily
until surgery. Were given relaxing music CD to listen to for 20 minutes/day. Behavioural instruction,
cognitive intervention, relaxation

Outcomes Length of stay ("hospital length of stay" from medical records)

Notes As this study was identified late (and analysis was commencing), authors were not contacted

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p2: "Patients were randomised, using a computer-generated code, to receive
either usual care (UC) or holistic therapy (HT)"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Given nature of intervention, patients and those delivering the intervention
could not have been blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk The authors state that none were lost to follow-up. However, 2 were exclud-
ed because they "did not receive the allocated treatment" – so this exclusion
seems to have occurred post-randomization, and would seem logical that
would have been excluded from the treatment group

Selective reporting (re-
porting bias)

Unclear risk Measures mentioned in Methods were mentioned in Results, and present ap-
propriate statistics (although median and IQR for outcome of interest). Howev-
er, no mention of a protocol document

‘Intention-to-treat’ Unclear risk It appears that 2 participants were excluded because they did not receive
the allocated treatment (p2), so this seems unlikely to have been conduct-
ed according to intention-to-treat. However, possible that "treatment" refers
to medical treatment and were excluded very early on, pre-randomization –
hence ‘unclear’

Rosenfeldt 2011  (Continued)
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Other bias Low risk No other concerns

Rosenfeldt 2011  (Continued)

 
 

Methods Randomized controlled trial

Participants 50 male patients scheduled for surgery (range of types) at a Veterans Administration Hospital in a Mid-
western city, USA (dates not provided). Age range not stated, but lowest band minimum = 20; highest
band maximum = 70

Interventions Control: routine care. Could include instructions for coughing and deep breathing(behavioural in-
struction)

Intervention: discussion group evening before surgery, approximately 60 minutes. Areas discussed
included: "need for orientation-type information"; "request for knowledge"; "discussion of feelings
about surgery"; "health teaching" (techniques e.g. deep breathing, coughing; participants encouraged
to practise). Also individualized session on morning of surgery focused on anxiety.  Procedural infor-
mation; behavioural information; emotion-focused

Outcomes Length of stay

Notes Could not locate author

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p109: "subjects were matched according to surgical procedure and ‘level of
threat…From each matched pair of patients, one patient was assigned to an
experimental treatment group and the other to a control group by use of a ran-
dom selection procedure" (but does not say what the random selection proce-
dure was)

Allocation concealment
(selection bias)

Unclear risk No information

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Investigator running group would know; participants would also know if fully
informed

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No attrition is reported – and data are presented for all 50 participants – so it
would appear that there was no attrition (rather than just not reporting it)

Selective reporting (re-
porting bias)

Unclear risk No evidence of not reporting outcomes but no reference to a protocol docu-
ment

‘Intention-to-treat’ Low risk p110: 5 patients who participated in the group sessions were not seen indi-
vidually; 1 participant was only seen individually. States participants who on-
ly had group sessions were combined with those who had both.  States found
no differences between group only, both and individual only. It would suggest

Schmitt 1973 
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that all participants were combined, whether had 1 or both, but not explicitly
stating that the one who had the individual session only was included. Howev-
er, in Results, all tables: 25 in each group, so would appear intention-to-treat
followed

Other bias Low risk No other concerns

Schmitt 1973  (Continued)

 
 

Methods Randomized controlled trial

Participants 111 participants undergoing cholecystectomy at 2 university-affiliated, university hospitals in USA
(dates not provided). 20 lost to follow-up; for the 91 analysed, mean age = 46 (SD 12.1), range 21 to 65.
28 male, 63 (69%) female

Interventions All: day before surgery

Control: "routine treatment" – taped message containingbehavioural instruction, followed by re-
searcher-guided practice e.g. coughing, turning, getting out of bed

Intervention 1: "informational model" – as per Controls (behavioural instruction) then 2nd tape con-
tainingsensory information re. sensations could anticipate after surgery andrelaxation technique in-
cluding progressive muscle relaxation – followed by researcher-guided practice. Written instruction:
practice evening and morning preoperatively, at least once/day from 1 to 3 days postoperatively

Intervention 2: "facilitator model": 10-minute interaction with nurse – elicit and respond to concerns
re. surgery, resolve "underlying perceptual conflicts", bring "objective and emotionally based" percep-
tions into line with informational model (cognitive intervention). Followed by same intervention as
Intervention 1 (behavioural instruction (as controls), sensory information, relaxation)

Outcomes DAy 3 post-surgery:

Negative affect: state anxiety (STAI)

Pain: Pain Rating Index-Rank of McGill Pain Questionnaire (ranked sum score of selected pain descrip-
tors)

Notes Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p30: "Potential subjects, identified in advance from the operating room sched-
ules of the two participating hospitals, were pre-randomly assigned to one of
three randomly ordered conditions"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No information as to whether or not participants were blind – would de-
pend on information given – but would know what they had received. A "re-
searcher" was involved in all 3 conditions (see e.g. p31) – highly unlikely blind

Blinding of outcome as-
sessment (detection bias) 

Unclear risk No information provided in paper. Does not state who took outcome measures

Schwartz-B'tt 1994 
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All outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk 20 (18%) lost to follow-up – 12 had more extensive surgeries; could not collect
postoperative data for 8 (p28 – does not state why).  Numbers not provided by
intervention group

Selective reporting (re-
porting bias)

Unclear risk No measures were included in Methods that were not reported in Results.
However, it is not explained why chose the PRI-R from the MPQ rather than e.g.
the pain intensity measure. No reference to a protocol for checking

‘Intention-to-treat’ Unclear risk Randomization process is unclear. Seems participants were randomized be-
fore consent – did this effect the information they were given?  If so, from
which groups were the 8 participants who declined to take part? (p28)

Other bias Unclear risk Given the procedure whereby the intervention took place straight after con-
sent, and controlled by researcher, unlikely that received intervention other
than that to which randomized. However, not impossible, and intention-to-
treat is not stated

Schwartz-B'tt 1994  (Continued)

 
 

Methods Randomized controlled trial; 4 groups including both usual care and attention controls

Participants Patients undergoing total knee or hip joint surgery at an orthopaedic hospital in the UK. 200 random-
ized (data for 118 analysed) - of the 118, mean age = 65.6 years (SD11.4), 50 male, 68 female - 57.6% fe-
male. Data collected August 2002 to December 2003

Interventions Control: usual care (resting 15 to 20 minutes)

Attention control: 15 to 20 minutes, asked to describe what do, feel, think when in pain

Intervention 1: total body relaxation: 15 to 20 minutes, tensing and relaxing each muscle group; con-
centrating on feelings while doing this. Received audio cassette of instructions

Intervention 2: jaw relaxation: 15 to 20 minutes, lower jaw drops slightly, tongue rests quietly, lips
soP; slow, deep breaths

All interventions: taught at pre-admission clinic; asked to practise once/day for 1 week pre-admission;
given written instructions and letter 1 week before admission, reminding participants to practise

Outcomes Pain: VAS for pain at rest and at movement (only one score reported – not clear if reported score = one
of these or combination)

Negative affect: state anxiety (short form STAI)

Both: 2 to 3 days after surgery

Notes Point made in Discussion: this group: pain scores reduced by a fairly large amount from before surgery
to postoperatively – so the main source of pain had been reduced by the surgery, and pain seen as less
of a problem than before.  Potential for interventions to reduce postoperative pain may depend on lev-
el of pain before

Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Seers 2008 
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Random sequence genera-
tion (selection bias)

Low risk p683: "Random allocation was concealed by using a system of sequentially
numbered, opaque, sealed envelopes containing the computer generated ran-
domly [sic] allocation, which was drawn up by a statistician"

Allocation concealment
(selection bias)

Low risk p683: "Random allocation was concealed by using a system of sequentially
numbered, opaque, sealed envelopes containing the computer generated ran-
domly [sic] allocation, which was drawn up by a statistician. These envelopes
had to be used in order so that the allocation could not be altered; thus the al-
location was secure"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk None reported. It may be that participants were unaware of intervention
(especially attention control and the 2 relaxation groups) but it seems that
the same researchers were delivering all interventions, and seems unlikely
they would not know what they were delivering, so they would have known
(p683: "The two researchers teaching the intervention were trained...with a re-
searcher who had extensive experience of teaching relaxation and the tech-
niques used in the attention control")

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk For postoperative, post-intervention outcomes: "post-intervention data were
collected using a self-administered questionnaire completed by participants
and put in a sealed envelope whilst the researcher was out of the room" (p684)

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk p683: No. lost from each group: usual care: 20, attention control: 20; jaw relax-
ation: 18; total body relaxation: 24

Reasons for loss: surgical date changed (n = 25); researcher unavailable (15);
surgery postponed to after study closure (4), surgical plan changed so not eli-
gible (10); withdrew because too ill/too much pain (18); did not wish to contin-
ue (10). Reasons not provided by group

Selective reporting (re-
porting bias)

Unclear risk It is not stated whether pain measure reported in results is at rest, on move-
ment, or combination of both (so not clear whether one is unreported)

Anxiety VAS – findings not reported – it may be that they used the VAS for post-
intervention outcomes rather than pre-intervention but unclear

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Unclear risk Pre-admission data may have been collected after random allocation. This
might affect the baseline for change scores

Seers 2008  (Continued)

 
 

Methods Randomized controlled trial + tested effects of the moderators External Health Locus of Control and
Self-Efficacy

Participants 90 participants undergoing coronary artery bypass surgery in Queensland, Australia were randomized
(data analysed for 80) (dates not provided). Overall sample: mean age 65.5 (SD 9.2, range 41 to 85); 64
(80% male), 16 female. Intervention mean age 65.1 (SD 9.8); control mean age 66.1 (SD 8.5). Interven-
tion: 22 (of 37) male; control: 31 (of 43) male

Interventions Control: standard care

Intervention: day before surgery, 30-minute semi-structured interview: building rapport, eliciting pa-
tient concerns, posting questions about surgery and linking the questions with patient concerns. In-
tended to address cognitive coping strategies, reframing where appropriate (cognitive intervention)

Shelley 2007 
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Outcomes Negative affect: distress (Depression, Anxiety and Stress Scales)

Pain: 10 cm VAS

Both: at discharge (4 days post-surgery)

Notes Could not locate author

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p186: "Participants were randomized to preparation or standard care condi-
tions"

Allocation concealment
(selection bias)

Unclear risk No information

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk p186: "In keeping with the single-blind control group design, the RA admin-
istered all inventories, and the data produced and assignments were not re-
vealed to patients, the psychologists, or other hospital staB until the conclu-
sion of the study. The RA advised the psychologist only of the number of con-
senting patients who completed baseline measures and were assigned to the
preparation condition for purposes of preparation arrangement." (RA = re-
search assistant). However, the psychologist would have known when they
were providing the intervention – for the patient, this would depend on the in-
formation provided (and whether they talked to other patients)

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk The RA who did the outcome assessments also did the randomization

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk p185: "10 patients did not complete questionnaires and/or provide sufficient
blood (1 patient was deceased before posttest)"

Attrition not provided by group unfortunately

p186: "male patients missed more responses than female patients…and there
were fewer missing response among patients who received the preparation".
p185: "missing data did not exceed 5% and were replaced by group means"

Selective reporting (re-
porting bias)

High risk It was not clear which measures were assessed at baseline, and which at dis-
charge, however results reported for those measures one would expect to
have been measured as outcomes only. Very little detail presented for some
outcomes (e.g. ns direct effects).  However, no clear evidence of selective re-
porting – but no reference of a protocol to which to refer. Means and SDs for
outcomes not provided by group so cannot enter into meta-analysis

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Unclear risk No other concerns

Shelley 2007  (Continued)

 
 

Methods Randomized controlled trial

Shuldham 2002 
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Participants 356 patients at a UK hospital were randomized; 27 were lost to follow-up; final n = 329 (dates not pro-
vided)

All underwent general anaesthesia

Mean age experimental group: 62.7 (SD = 7.46, n = 173). Mean age control group: 62.3 (SD = 8.46, n =
156). Overall mean: 62.5 (calculated for review). 12% female; 88% male

Surgery type: coronary artery bypass surgery

Interventions Control group: standard care. From a few days before to the day of surgery, patients received educa-
tion as inpatients involving nurse, doctor, physiotherapist, occupational therapist, pharmacist and di-
etitian. Also regular sessions on wards to which patients were invited

Intervention group: included procedural information and behavioural instruction. 1 x 4-hour hos-
pital visit, early in preoperative waiting period, in groups of 10 to 15 people. Relatives were permitted
to join the groups. `Educational intervention' including information on coronary artery disease and
surgery; hospital stay (process of admission, preoperative procedure, postoperative procedure, expect-
ed stay); medical care (revascularization, possible complications, medication and health promotion);
rehabilitation (including physiotherapy, breathing exercises, physical activity, diet)

Outcomes Negative affect: Anxiety - Hospital Anxiety and Depression Scale

Negative affect: Depression - Hospital Anxiety and Depression Scale

Negative affect: "tense and uptight" - General Well-being Questionnaire

Negative affect: "worn out" - General Well-being Questionnaire

Pain: a new composite questionnaire including VAS, body map and categorical rating scale for pain in-
tensity; VAS only used in analysis

Length of hospital stay (from day of surgery, including day of discharge).

Questionnaires were presented on 3rd postoperative day (or 3rd day after transfer to ward if still in ICU
on 3rd postoperative day)

Notes Author provided additional information regarding control and intervention conditions, measures and
risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomized by another member of the department using computer-generat-
ed random numbers (p667)

Allocation concealment
(selection bias)

Low risk Randomization by another member of the department meant that researchers
and staB should be blind to intervention but no information was given on con-
cealment. However, additional information from author: "There was no way
for those concerned to predict the allocation which was done  was done by a
third party with computer generated random numbers, and the person then
told the research assistant that the patient had joined the study and not which
group they were in"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Research and hospital staB were blind but the nature of the intervention
meant that participants could not be blind (they attended an educational
event)

Shuldham 2002  (Continued)
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Research staB were blind to group (p667)

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Information about attrition is not provided for the 3-day outcome. For trial
completion:

Control group: 168 allocated to group initially; 12 withdrawn (2 died, 4 did not
have operation, 6 had operation and another hospital too late for follow-up).
156 completed trial. Intervention group: 188 allocated to group. 15 withdrawn:
3 died before admission, 2 died following operation, 1 too ill post-surgery, 1
heart transplant, 3 did not have operation, 1 did not want to continue, 1: oper-
ation at another hospital. 173 completed the trial

Selective reporting (re-
porting bias)

High risk Author: all outcomes were reported. Only present mean/SD for length of stay
so cannot enter other outcomes into meta-analysis

‘Intention-to-treat’ Low risk From the flow chart on p670, intention-to-treat appears to have been followed;
authors confirmed this

Other bias Low risk There are no apparent other sources of bias

Shuldham 2002  (Continued)

 
 

Methods Cluster-randomized, controlled trial

Participants 45 adults undergoing total hip arthoplasty at the Military Medical Academy, Belgrade, Serbia (dates not
provided). Intervention group (n = 23): mean age 60.05 (SD 11.01, median 62.5, range 30 to 70). Controls
(n = 22): mean age 56.2. (SD: 18.45, median 66.5, range 19 to 70). Intervention, 14 female; control: 16 fe-
male. Unclear whether these figures relate to no. analysed (20 in each group) or numbers randomized
(23 and 22 respectively). See Table 1, p294

Interventions Control: Author: both groups: "standard preparatory information" from surgeons and anaesthesiolo-
gists

Intervention: 1 appointment with "physiatrist" (conversation and brochure: information re. operation
and rehabilitation); 2 practical sessions with physiotherapists (instructed to perform exercises and ba-
sic activities e.g. bed mobility, standing and walking with crutches, toilet use, sitting on chair, walking).
Behavioural instruction; procedural information

Outcomes Pain at rest and movement: VAS at discharge

Length of stay

Notes Some behavioural recovery measures were taken but not included as judgements required and no psy-
chometric information

Author provided additional information regarding control/intervention conditions, measures, data and
risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p292: "patients were randomly divided into two groups". Author: "Orthopedics
department has three units. Most hospital rooms are three - bed rooms. We
thought that the patients from the control and study group should not reside

Vukomanović 2008 
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in one room at the same time. Also, the patients might have met in the dining
room and the hallway of the unit. There was the possibility that the patients
from the study and control groups exchange knowledge of preoperative phys-
ical therapy and education. So, in order to perform this study, we had to sep-
arate the groups spatially. The research team could not influence the distrib-
ution of patients admitted to the three units. The patient was admitted to the
unit in which an orthopedic surgeon, who planned the operation and who per-
formed arthroplasty worked. So, randomization was performed by drawing
the unit where patients will be included in the preoperative physiotherapy and
education." So, cluster-randomized

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No blinding reported. Very unlikely intervention blinded – as involved attend-
ing/giving 1 appointment and 2 practical classes (p293)

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information in paper. Author: "One therapist was conducting preoperative
physical therapy, and a physiatrist conducted the education. They did not par-
ticipate in the evaluation of outcome. Therapists who were carrying out post
- operative physical therapy in all three units were not introduced to a ran-
dom in its units. They performed the outcome assessment. But I'm not sure
whether a double blind study was provided. Specifically, during rehabilitation,
the patient from the study group and therapist could talk about the preopera-
tive physical therapy"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Attrition detailed (e.g. flow chart p293) – low numbers lost, reasons given – un-
likely to bias findings

No./% participants lost to follow-up: 5 (11.11%). 3 from intervention group; 2
from control group – because of "intraoperative and postoperative complica-
tions" (p293). Further detail p204: during operation: 1 fracture of proximal fe-
mur; 1 fracture of acetabulum cavity) postoperative complications: 1 partici-
pant hip dislocation; 1 epileptic seizure; 1 gastrointestinal disorder)

Selective reporting (re-
porting bias)

Low risk A lot of measures are reported - however, the 10 behaviours were assessed dai-
ly but only reported at day 3 and at discharge – not stated why those particular
days.

When contacted, the authors provided a high level of detail on some measure
that were not included in the report. The level of openness, especially as some
of the non-reported findings were highly significant, suggests that the authors
were not selectively reporting significant findings

‘Intention-to-treat’ Low risk No other concerns

Other bias Low risk Intention-to-treat seems likely as numbers consistent throughout study – but
not stated. However, taking author information that allocated and treated by
unit seems unlikely patients would have changed groups. Author: "Statisti-
cal analyses did not include data of the patients who were excluded due to in-
tra-and postoperative complications"

Vukomanović 2008  (Continued)

 
 

Methods Randomized controlled trial (a pilot study)

Watt-Watson 2000 
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Participants 50 participants randomized - undergoing first CABG (data collected for 45) at a university-affiliated
teaching hospital, Toronto, Canada (dates not provided). `Average' age 61. Control group mean (SD)
age: 60.13 (11.0); Intervention 1: 64.18 (7.44); Intervention 2: 57.06 (9.86). Most: male (unclear whether 5
or 11 female, p50)

Interventions Control: routine "education" – booklet and videotape 2 to 7 days pre-operation; general information
about surgery, postoperative care, recovery (procedural information)

Intervention 1: as control plus additional booklet: importance of pain relief, how and when to ask for
help; pain-relief methods; addresses common concerns that prevent asking for help (procedural infor-
mation (as controls);behavioural instruction, cognitive intervention

Intervention 2: as Intervention 1 plus interview with research nurse – discussed points in booklet, an-
swered questions (components as for Intervention 1)

Outcomes Pain: MPQ-SF, present pain intensity and numerical rating scale (worst pain last 24 hours). 3 and 5 days
post-surgery

Length of Stay

Notes Author provided some information about risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p46: "using a table of random numbers"

Allocation concealment
(selection bias)

Unclear risk No information

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Research staB were blinded but seems likely participants would have known –
and the research nurse who carried out the interviews in the second interven-
tion group would know. So, the blinding would have affected outcome assess-
ment rather than knowledge of intervention for participants and those provid-
ing intervention

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p46: "Data were collected by a blinded research assistant"; p47: "to main-
tain blinding of the research assistant and staB, all patients received an enve-
lope…the two intervention groups also received the booklet Pain Relief After
Surgery"

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk States that 50 participants enrolled; data from all 3 time points (including
baseline for 45 – "five of the fiPy consenting patients who completed baseline
measures were too ill or tired after surgery to complete all measures" (p47).
Then confusing as states control n = 16, intervention 1 n = 15, intervention 2 n =
16; data from 45 because 2 patients in intervention 1 were too ill to participate
after surgery. Therefore, unclear what happened with the other 3 of the 50 par-
ticipants who did not complete data – which groups were they in?

Selective reporting (re-
porting bias)

High risk Did not report detail of all measures described in Methods and not explained
why; some of these relevant to review (NRS means and SDs not presented) -
hence high risk. However, for NRS scores did report findings being non-signifi-
cant, which suggests this was either error/word space limits rather than selec-
tive reporting (p50/51). Author: reported no outcomes measured that were not
reported

Watt-Watson 2000  (Continued)
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‘Intention-to-treat’ Low risk p49: "The intention-to-treat principle (Newell 1992) was maintained so that
individuals randomized to the intervention group were included in this group
even if they did not read the booklet"

Other bias Low risk No other concerns

Watt-Watson 2000  (Continued)

 
 

Methods Randomized controlled trial

Participants 406 patients undergoing first CABG at a university-affiliated hospital in Toronto, Canada randomized
(July 2000 to July 2001). Control mean age 61.9 (SD 9.4); intervention mean age 61.7 (9.3). 346 (85%
men); 60 women

Interventions Control: "standard cardiovascular education" – booklet and video at pre-admission appointment, 2 to
7 days before surgery. Content: general information about surgery, postoperative care and recovery,
half-page pain management guidelines(behavioural instruction, procedural information)

Intervention: as controls plus 8-page booklet about importance of pain relief, how/when to ask for
help; information on pain relief; addresses concerns some patients have re. requesting help; research
nurse discussed points and answered questions.Behavioural instruction, cognitive intervention (in
addition to control material)

Outcomes Behavioural recovery: pain interference with general activities, sleep, walking, deep breathing and
coughing (days 3 and 5 post-surgery) (interference subscale of Brief Pain Inventory)

Negative affect: pain interference with mood (days 3 and 5 post-surgery)

Pain: McGill Short-form; days 1 to 5 post-surgery; scores: Pain Rating Index (sensory, affective and to-
tal); numerical rating scale (on moving and worst pain in previous 24 hours)

Present pain intensity: most severe pain in previous 24 hours

Length of stay

Notes Author provided some information about risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p74: "randomized using a computer-generated randomization table"

Allocation concealment
(selection bias)

Unclear risk No information

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Most staB blind but participants not blind, neither was the research nurse who
went over the booklet with them (p75)

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "To maintain blinding of the RA and health professional staB, all patients
received a brown envelope containing a folder with a copy of the consent
and a letter of appreciation…patients assigned to the intervention group re-
ceived the pain education intervention booklet in a similar folder in their enve-
lope" (p75)

Watt-Watson 2004 
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Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Attrition clearly reported, except not clear which postoperative data are in-
complete:

No./% participants lost to follow-up: After surgery: 16: Control: 10 (surgical
date changed 5; too ill 4; died 1); intervention: 6 (surgical date changed 2, too
ill 3, died 1). This leaves 194 analysed in control (says 192 on flow chart p77 but
think must by typo); 196 in intervention; but of these, partial data from 30 to 17
in control group (complete data: 177); 13 in intervention group (complete da-
ta: 183). Given sample size, attrition bias seems unlikely

Selective reporting (re-
porting bias)

High risk Only report details of outcomes that were significant – although do report that
other outcomes were non-significant – suspect more down to word limit than
intention to bias findings but this does mean that must be entered as high risk
as cannot enter data in meta-analysis. Very clear about what was the prima-
ry outcome but no protocol document mentioned. Author: reported no out-
comes measured that were not reported

‘Intention-to-treat’ Low risk "The intention-to-treat principle was maintained so that individuals random-
ized to the intervention group were included in this group even if they did not
participate in the intervention (e.g. reading the booklet or completing the
measures postoperatively)". Note: no mention of imputation so not sure if this
means that they were included in analyses where they did have data rather
than being deleted from the data set?

Other bias Low risk No other concerns

Watt-Watson 2004  (Continued)

 
 

Methods Randomized controlled trial; Note: no `control' group - appear to be comparing 2 interventions

Participants 12 patients undergoing cholecystectomy at 2 hospitals at different locations in the USA (dates not pro-
vided). Mean age: 53.5 (range 30 to 70 years); 6 male and 6 female

Interventions Control: preoperative "instruction" including "objective information", description of sensations and
practice of deep breathing, coughing, moving in bed. 45 to 70 minutes (both groups: same time distrib-
ution. Sensory information; behavioural instruction

Intervention: do not seem to receive control preparation. Preoperative relaxation training session
including focusing on breathing and contraction and relaxation of abdominal muscles while receiv-
ing EMG feedback from muscles. Also a "5-minute exercise adapted from Jacobson (1938)" (Jacobsen
1938) – no further information. Goal: reduce both physiological and psychological factors that con-
tribute to pain. Relaxation

Outcomes Pain – rated on 10 cm line on evening on day of surgery, and days 1 and 2 post-surgery

Notes Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p237: "The subjects were randomly assigned to one of the two conditions"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Wells 1982 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk It appears that someone was present with the intervention conditions at least,
so blinding of the person conducting the intervention unlikely (high risk). Un-
clear for participants – depends on information given

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Outcome measures were collected "by an uninformed assistant" (p237) – this
seems to imply blinded but not entirely clear

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No attrition reported and no. reported in analysis matches no. randomized

Selective reporting (re-
porting bias)

Unclear risk Means and SDs for relevant outcome measures reported. No measures men-
tioned in introduction or methods that were not reported, but no reference to
a protocol document, and looked at some outcomes that were not mentioned
in Methods

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Unclear risk Some concern about selection – "Purposive and convenience sampling were
used" (p237) – there is therefore potential for biases related to selection but
insufficient information to determine whether likely to be a problem

Wells 1982  (Continued)

 
 

Methods Randomized controlled trial (note: actually compared 2 interventions rather than having attention or
no treatment control)

Participants 64 patients undergoing total knee arthroplasty at an academic hospital, Maastricht, Netherlands (Janu-
ary 1991 to March 1992). Mean age 65 (range 42 to 85); 48 (75%) female; 16 male

Interventions No control group

Intervention 1: 30-minute group session; "preoperative instruction" – explained peri- and postopera-
tive phase; information about inserting hip replacement and clinical and post-clinical course of the op-
eration. Procedural information

Intervention 2: exercise: strengthening exercises, exercises to prevent thrombosis and gait training
with crutches. Behavioural instruction

Outcomes Pain: VAS where 100 = worst pain. Timing: 2, 5, 7, 10, 14 days post-surgery and discharge

Notes Could not locate author

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Insufficient information: "The patients were divided without pre-stratifica-
tion at random into two groups. Matching took place with respect to the group
size"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Wijgman 1994 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Instruction groups - 2 physiotherapists (who were also present in exercise
group) so personnel were not blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information provided in paper

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Some attrition - from 64 to 57. N at each time point is not always clear; alloca-
tion to each group (31 to instruction; 33 to exercise) is given only in Abstract

At day 7 – 63 patients? At day 10 – 62; 30 instructed, 32 non-instructed. At day
14 – 57; 28 instructed, 29 non-instructed

Selective reporting (re-
porting bias)

High risk Mean (SD) not reported for pain outcome (in general, in paper, only reported
for significant findings)

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Low risk No other concerns

Wijgman 1994  (Continued)

 
 

Methods Randomized controlled trial, also looked for interaction effects by levels of patient "fear", "denial" and
"aggressiveness"

Participants 78 patients undergoing hysterectomy (analysed n = 37) or cholecystectomy (analysed n = 33, 26 (79%)
female) at a 550-bed community hospital serving suburban and rural population in Michigan, USA
(dates not provided)

Interventions Control: usual care; visit by anaesthesiologist and surgeon; discussion by nurses re. deep breathing
and coughing after surgery. Hysterectomy patients: offered lecture on hospital procedures (behaviour-
al instruction; procedural information (hysterectomy only))

Intervention 1: Information: 9-minute taped message "describing sensations and procedures likely
to be experienced". Procedures e.g. skin preparation, IV infusion, postoperative diet. Sensations e.g.
feeling in incision. Also usual care (sensory information, procedural information, usual care compo-
nents)

Intervention 2: Relaxation: 25-minute tape, used once evening before surgery and could use as often
as wished postoperatively. Focused attention on individual muscle groups and relaxed those muscles.
Counting task. Relaxation (and usual care components)

Intervention 3: Information and relaxation – components as usual care, information and relaxation

All interventions: night before surgery

Outcomes Length of stay

Notes Author provided additional details regarding interventions, outcome data and risk of bias

Risk of bias

Bias Authors' judgement Support for judgement

Wilson 1981 
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Random sequence genera-
tion (selection bias)

Low risk p82: "Patients were randomly assigned to one of four groups, stratified ac-
cording to type of operation". Author: "I used the random number table in the
back of the Guilford statistics book to create the sequence"

Allocation concealment
(selection bias)

Unclear risk No information in paper. Author: "Only after consent would the treatment con-
dition be known by the interviewers"

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk "Physicians and nursing personnel were not informed of the distribution of
patients among treatment conditions" (p83) but seems likely patients and
those delivering interventions would not be blind. Author: "relaxation patients
would have a tape recorder by their bed. Controls and Information only pa-
tients would not have a recorder. Controls received a tape describing only pro-
cedural information and not sensory information"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk "Physicians and nursing personnel were not informed of the distribution of pa-
tients among treatment conditions" (p83). However, does not state whether
the interviewer collecting outcome data was blind. RP: "Were the staB record-
ing outcomes (e.g. length of stay) blind to the group allocation of partici-
pants?" Author: "yes"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No./% participants lost to follow-up: 8 (10.3%). p82: 7 had more intensive
surgery than planned or hospitalized for further diagnostic tests – not included
because recovery pattern would be atypical. 1 withdrew because she did not
wish to complete the questionnaires about recovery.  (Assuming she withdrew
after randomization). Attrition not stated by group. However, group sizes: 18,
17, 17, 18 suggest that attrition is likely to be evenly spread. Authors confirmed
attrition across group: 2 controls, 3 information, 2 relaxation, 1 information
and relaxation

Selective reporting (re-
porting bias)

Low risk No outcomes stated in Methods that were not reported in Results but no refer-
ence to a protocol. When asked whether any outcomes were measured but not
reported, author response: "no". Length of stay means and SDs provided but
adjusted for age, type of operation and coping ability score; unclear re. how
would use in meta-analysis. Author later sent all means and SDs for length of
stay so now possible to include in meta-analysis

‘Intention-to-treat’ Low risk No information in paper. RP: "Were participants kept in the intervention
groups to which they were randomised, regardless of the intervention they re-
ceived? (i.e. were data analysed according to intention-to-treat?)"

Author: "yes"

Other bias Low risk No other concerns

Wilson 1981  (Continued)

 
 

Methods Randomized controlled trial

Participants 120 participants undergoing carotid endarterectomy, Liaocheng People's Hospital, China, April 2008 to
March 2010. Intervention group: mean age 57.2 years (SD 10.4, range 35 to 85), 28 of 60 (46.7%) male.
Control group mean age: 56.4 (SD 11.4, range 37 to 82), 31/60 (51.7%) male. Overall: mean age 56.8,
range 35 to 85; 61/120 (50.8%) female

Interventions Control: preoperative preparation by a surgeon at clinic or after admission, standard departmental
protocol including procedures, complications, care, nutrition, pain management, rehabilitation. Proce-
dural information

Yang 2012 
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Intervention: As controls plus additional preparation by ICU nurses after admission: included more
details on e.g. surgery processes, health care, pain management and medication use, tour of ICU, ex-
plained procedures and purposes mechanical ventilation and blood pressure monitoring; information
on discomforts e.g. throat irritation and symptoms of urinary catheter; discussed postoperative pain
management. Further procedural information; sensory information

Outcomes Negative affect: anxiety. Zung Self-rating Anxiety Scale, on day of discharge from ICU to wards

Notes Anxiety presented with means and SDs, also as no. patients scoring > 40

Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p285: "the selected patients were randomly divided into study group (n = 60)
and control group (n = 60). The randomization was conducted by a designat-
ed nursing consultant (XXJ) by randomly drawing a number from a container.
Within the container, there were 120 odd or even numbers, which were in fold-
ed paper balls. For each patient, the investigator drew a paper ball from the
container. If it was an even number then the patient was assigned to the study
group. By the same token, if it was an odd number the patient was assigned to
the control group"

Allocation concealment
(selection bias)

Unclear risk Insufficient information. If XXJ mentioned above was independent to the re-
searchers consenting patients it is possible that allocation was concealed but
need more information

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk p286: "Study participants and the investigators were not blinded to patient’s
group assignment"

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk p286: "Study participants and the investigators were not blinded to patient’s
group assignment"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Authors report data for all participants randomized

Selective reporting (re-
porting bias)

Unclear risk No evidence of outcomes being measured but not reported, but no reference
to a protocol document

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Low risk No other concerns

Yang 2012  (Continued)

 
 

Methods Randomized controlled trial

Participants 40 patients undergoing CABG at Liaocheng People's Hospital, Shandong, China, October 2007 to De-
cember 2009. Intervention group mean age: 63.6 (SD 6.8); control group 60.2 (SD 8.2). Intervention
group: 7 male, 13 female; control group: 5 male, 15 female. Total: 12 male, 28 (70%) female

Zhang 2012 
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Interventions Control: standard care: preoperative counselling on ward, by ward nurses, including processes in hos-
pitalization, surgery and postoperative care. Procedural information

Intervention: standard care. Admitted extra day before surgery (3 days preoperative); received stan-
dard care plus course provided by nurse educators over 2 to 3 days. Included: pulmonary care tech-
niques (abdominal breathing, effective coughing); postoperative rehabilitation (including diet, med-
ications, mobility); "counselling" – issues related to surgery sights and sounds, insertion of lines, oper-
ation length, pain control, information re. expectations of intensive care and postoperative activities.
Behavioural instruction, procedural information, sensory information

Outcomes Negative affect: anxiety. Zung’s Self-rating Anxiety Scale (Zung 1971), 2 to 3 days after surgery

Length of stay

Notes Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk p85: "Patients were divided into study (n = 20) and control groups (n = 20) by
randomly drawing a number from a container"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk The intervention group was admitted 1 day earlier and received extra educa-
tion from specialist nurses. Therefore, staB could not have been blind; patients
would not have been blind if they gave informed consent

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p86: "The investigators who conducted outcome assessment were blinded to
patients’ groupings"

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No apparent attrition: 40 enrolled; data reported for 40

Selective reporting (re-
porting bias)

Unclear risk Data are reported in a format appropriate for review, but description of mea-
sures vague in Methods "These measured included…." Also, there was no ref-
erence to a protocol

‘Intention-to-treat’ Unclear risk No information provided in paper

Other bias Low risk No other concerns

Zhang 2012  (Continued)

 
 

Methods Randomized controlled trial

Participants 122 patients undergoing abdominal surgery; data presented for 111 (gynaecologic (81) or gastrointesti-
nal (30) surgery) at a 700-bed general hospital in a large metropolitan area, USA, May to October 1981.
Mean age 35.8; range 18 to 65. Most (104, 93.7%) were female

Interventions All: tapes given evening before surgery

Ziemer 1982 
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Control: Procedural information; 5 ½ minute tape: description of procedures around surgical period
including, preoperative medication, IV catheter insertion, positioning for spinal anaesthesia and awak-
ening from anaesthesia

Intervention 1: Sensory information: 9 ½ minute tape. Procedural information as for Control, plus
sensory information e.g. how feel on preoperative medication; how incision will feel

Intervention 2: Coping strategies. 22 minute tape and instruction booklet. Procedural information as
Control,and sensory information as Intervention 1. Also cognitive intervention including cognitive
reappraisal (calming self talk and intentional cognitive control through selective attention), behav-
ioural instruction (including breathing, coughing, turning instructions) and relaxation (progressive
muscle relaxation and concentration on breathing)

Outcomes Pain intensity: 5-point intensity rating scale. 2 to 4 days post-surgery

Length of stay

Notes Data are not provided for pain - was not treated as an outcome variable - used it to look at correlations
with other variables (this appears to be the stated, a priori intention)

No `control' group as such - effectively 3 interventions. However, as all groups had "procedural infor-
mation" of the first group, this is effectively a control and is treated as such here

Could not locate author

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p283: "If they agree, they signed an informed consent and were provided with
a tape-recorded message corresponding to a randomly assigned information
condition"

Allocation concealment
(selection bias)

Unclear risk No information provided in paper

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Seems possible: handed a tape-recorded nurse by a nurse investigator (p283)

p286: "It may be that the tape-recorded messages used to control for experi-
menter bias were inadequate to attract the careful attention of patients on the
evening before surgery" – this implies some degree of blinding. However, dif-
ferent length of tapes, and one had an instruction booklet so overall seems un-
likely that the experimenter was blind

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk p283: "Two to four days following surgery, patients were visited by the re-
search investigator, who was unaware of which message patients received"

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk No./% participants lost to follow-up: Not stated. p285: "Some subjects did not
complete all items on each scale. Incomplete scale scores were eliminated
from the data analysis". In table 4, N for those analyses from 94 to 98

Selective reporting (re-
porting bias)

High risk p287: "in addition to the information gathered to test the hypotheses, oth-
er outcomes of surgery such as the number of doses of analgesics, sedatives,
hypnotics, or the length of hospitalization were considered, but no differences
among the groups were found". Ziemer 1982 (dissertation) reported `aver-
ages' for length of stay but not standard deviations (these were imputed). In all
outputs, means for pain are not provided by group (so cannot meta-analyse)
but the apparently a priori intention was to look at the correlations between
pain and other variables

Ziemer 1982  (Continued)
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‘Intention-to-treat’ Unclear risk Not explicitly stated, but does not seem possible to switch groups in this de-
sign – they might not listen to the tape, but unless they had a friend undergo-
ing surgery it is difficult to see how they might change groups. However, as not
explicitly stated, agreed `unclear' with co-extractor

Other bias Low risk No other concerns

Ziemer 1982  (Continued)

 
 

Methods Randomized controlled trial

Participants Setting not stated, but authors from Berlin, Germany. Data collected January 2004 to January 2005.
Age information not provided. Intervention group: 48 male, 2 female. Control group: 46 male, 4 female.
Overall: 94 (94%) female (n = 100)

Interventions Control: preoperatively, informed verbally and with written information re. the operation, possible
complications and "expected postoperative course" Procedural information

Intervention: as controls. Plus 22-minute video shown after admission. With actor, shows symptoms
of hernia, all the phases of hospitalization (including admission, preoperative procedures, the opera-
tion, complications). Postoperative parts included information about nutrition, toileting, analgesics
and advice about behaviour after discharge. Were asked to resume activities in "symptoms-adapted
way"

Procedural information (beyond control), behavioural instruction

Outcomes On first postoperative day:

Pain (SF-36 Pain)

Behavioural recovery (SF-36 physical functioning)

Negative affect (SF-36 mental health)

Length of stay. (reported as a group characteristic rather than an outcome)

Notes NOTE: Discussion: "If we take into account that patients of both groups received actually the same pre-
operative information". From information provided in Methods, it appears that intervention group re-
ceived more information and behavioural instruction. However, if this Discussion statement is accurate
then this is a test of format not content. As we were not successful in contacting the authors, the Meth-
ods are assumed to be correct and the study is included

Attempted to contact authors; no reply received

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk p726: "half of them were randomly chosen either to watch the video or not"

Allocation concealment
(selection bias)

Unclear risk No information

Blinding of participants
and personnel (perfor-
mance bias) 

High risk No information – as intervention group were shown a video, likely that neither
patients nor those delivering intervention were blind

Zieren 2007 
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All outcomes

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Not given for first postoperative day (the time point of relevance to review).
p726: data collected for 100% preoperatively (n = 100), for 97 at 3 months and
92 at 6 months, 89 at 12 months

Selective reporting (re-
porting bias)

Unclear risk No evidence that selective reporting occurred, but no reference to a protocol
document. Means and SDs presented for all outcomes

‘Intention-to-treat’ Unclear risk No information

Other bias Low risk No other concerns

Zieren 2007  (Continued)

ADL = activities of daily living; ANCOVA = Analysis of Co-variance; BC = breast cancer; BRT = Benson’s Relaxation Technique; BSKE (EWE)
(Befindlichkeitsskalierung durch Kategorien und EigenschaPswörter, Janke 1994) – a measure of general psychological well-being; CA
and CB = author's diBerentiation between attention control (CA) and standard care control (CB) groups (Levin 1987); CABG = coronary
artery bypass graP; CBT = cognitive behavioural therapy; CD = compact disk; CO = control group (Bitterli 2011); COPD = chronic obstructive
pulmonary disease; CV = Claus Vögele (review author); D and C = dilatation and curettage; df = degrees of freedom; DSM = Diagnostic
and Statistical Manual (of Mental Disorders); DV = dependent variable; EMG = electromyographic; F = F statistic (ANOVA); GP = general
practitioner; HADS = Hospital Anxiety and Depression Scale (Zigmond 1983); HDU = high dependency unit; HIP = Hypnotic Induction Profile
(Spiegal 1977); HT = holistic therapy; IAA = inpatient ambulatory activity; ICU = intensive care unit; IHD = ischaemic heart disease; ILAS = Iowa
Level of Assistance Scale; IMT = inspiratory muscle training; IQR = interquartile range; IS = incentive spirometry; ITT = intention-to-treat; IV =
independent variable; LoS = length of stay; MAACL = Multiple ABect Adjective Check List (Zuckerman 1965); MI = myocardial infarction; min =
minute; mm = millimetre; MPQ = McGill Pain Questionnaire (Melzack 1975); MPQ-SF = McGill Pain Questionnaire-short form (Melzack 1987);
N = number of participants in sample; NHP = Nottingham Health Profile (Hunt 1983); NHS = National Health Service; NRS = numeric rating
scale; ns = non-significant; PACU = post-anaesthesia care unit; PAS = patient administration system; PANAS = Positive and Negative ABect
Scale (Watson 1988); PEFR = peak expiratory flow rate; PCA = patient-controlled analgesia; PEPCE = an intervention name - `Programme
d'enseignment preoperatoire dispense a des patients de chirurgie elective'; PhD = doctor of philosophy; POI = Personal Orientation
Inventory; POISE = an intervention name - `preoperative incentive spirometry education'; POMS = Profile of Mood States (McNair 1971);
PRI-R = Pain Rating Index-Rank (of McGill Pain Questionnaire); QPL = an intervention name - question prompt lists; RA = research assistant;
RB = rhythmic breathing; RP = Rachael Powell (review author); SCNS = stoma care nurse specialist; SD = standard deviation; SDVAMC =
San Diego Veterans ABairs Medical Centre; SE = standard error; SEM = standard error of the mean; SES = der Schmerzempfindungsskala
(Geissner 1996); SF-36 = Short Form-36 (Ware 2000); SMH = Scripps Memorial Hospital; STAI = State Trait Anxiety Inventory (Spielberger
1983), STAI A-State = state anxiety measure of STAI; Ss = study author's abbreviation of participants (subjects); T2 = time 2; T4 = time 4;
TAH = total abdominal hysterectomy; THR = total hip replacement surgery; TR = training group (Bitterli 2011); UC = usual care; VAS = visual
analogue scale; WOMAC = Western Ontario and McMaster Osteoarthritis Index (WOMAC) (Bellamy 1988).
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Anderson 1987 From author's email: allocated sequentially, not randomized

Blay 2005 Sample included 14-year olds

Boore 1978 Method of `randomization' not robust: (p45) "initially, subjects were paired on the basis of three
criteria, namely, sex, operation, and consultant under whose care the patient was admitted. ..the
first patient admitted was allocated randomly to either the experimental or control group, and
the next similar patient was assigned to the other group…towards the end of the study a frequen-
cy matching procedure was used (Billewicz 1964)…the identity of each pair of patients is not pre-
served but allocation of individuals to the control or experimental group is manipulated so that the
distribution of significant characteristics is the same in each group. The experiment is then regard-
ed as having been performed on comparable groups, rather than on matched individuals"
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Study Reason for exclusion

Burton 1991 Data from same study as Burton 1995 - but reports contents of psychotherapeutic intervention in-
terviews and attention control "chats" that were an aspect of the intervention rather than the out-
comes of interest in this review. This study is listed as `excluded' rather than included as a sub-
study of Burton 1995 as it does not meet the review's inclusion criteria: studies were only included
in the review if they collected one of our 4 outcome measure types within 1 month after surgery

Burton 1994 Data from same study as Burton 1995 - Burton 1994 present 1-year follow-up data, which is outside
of the 1-month postoperative timeframe of interest in this review. This study is listed as `excluded'
rather than included as a sub-study of Burton 1995 as it does not meet the review's inclusion crite-
ria: studies were only included in the review if they collected one of our 4 outcome measure types
within one month after surgery

Croog 1994 Email from the author confirmed that the procedures was not conducted under general anaesthe-
sia - local anaesthesia was used

Domar 1987 We believe surgery was not conducted using general anaesthesia

Enqvist 1995 Randomized to 1 of 3 intervention groups - only 1 preoperative. Then compared with matched con-
trols. So, not randomized to intervention versus control

Eremin 2009 No relevant outcomes (immuno-modulatory effects of intervention only)

Huang 2012 Believe not randomized - used a rule based on chart number

Johnson 1978a Postoperative components to intervention

Lengacher 2008 Only immune outcomes

Liu 2013 Postoperative component to intervention

Manyande 1995 Method of allocation - not allocated at random. Authors reported to us that "Alternate patients
were allocated to the two groups. The alternation was monitored and reversed for four pairs in or-
der to ensure matching of the groups on mean age, number of previous operations, distribution of
sex, diagnosis and type of surgery"

Manyande 1998 Method of allocation: "each group was assigned a participant alternatively" (information from au-
thors)

Mitchell 2000 No relevant outcome measures. Information from authors (sent original thesis) confirmed this - no
published psychometrics for negative affect outcome

Montgomery 2002 Local anaesthesia with sedation, not general anaesthesia

Montgomery 2007 Local anaesthesia with sedation, not general anaesthesia

Sheard 2006 Intervention = commercially-produced booklets. Insufficient information was available to deter-
mine whether the content (rather than format) differed to the information provided to the control
group

Shelley 2009 From same study as Shelley 2007 but no outcomes relevant to review (only cortisol levels are re-
ported within the time frame of the review). This study is listed as `excluded' rather than included
as a sub-study of Shelley 2007 as it does not meet the review's inclusion criteria: studies were only
included in the review if they collected one of our 4 outcome measure types within 1 month after
surgery

Stergiopoulou 2006 Focus: comparing format rather than content
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Study Reason for exclusion

Sugai 2013 Email from authors: no patients underwent general anaesthesia - "ALL patients had surgery under
IV sedation supplemented by local anaesthesia" - so exclude

Surman 1974 Postoperative aspect to intervention. Intervention group only visited by researcher daily when in
intensive care, less often afterwards – lasted 10 to 15 minutes - assessed for delirium and rated anx-
iety, depression, pain

Timmons 1993 No outcomes meeting inclusion criteria (management of pain, but not perceived pain included)

Voshall 1980 Only the first patient was randomized - the sequence was not determined at random. Author: "the
first patient to be scheduled for a cholecystectomy was assigned to the experimental group by a
flip of the coin. Each person thereafter was assigned to either the experimental or control group on
an alternate basis. The assumption was made that patients entered the hospital and were sched-
uled for surgery in a random order"

Wang 2002 Outcomes were not relevant to review (two `behavioural recovery' outcomes but one: no pub-
lished psychometric properties; the other: outside of time frame

Wells 1986 Included participants under the age of 16

IV: intravenous
 

Characteristics of studies awaiting assessment [ordered by study ID]

 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Akinci 2015 

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Angioli 2014 

 
 

Psychological preparation and postoperative outcomes for adults undergoing surgery under general anaesthesia (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

171



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Attias 2014 

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Bergin 2014b 

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Calsinski Assis 2014 

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Chevillon 2014 
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Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Chow 2014 

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Dathatri 2014 

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Eckhouse 2014 

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

El Azem 2014 
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Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

El Azem 2014  (Continued)

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Ellett 2014 

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Foji 2015 

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Fraval 2015 

 
 

Methods Not known

Participants Not known

Furuya 2015 
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Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Furuya 2015  (Continued)

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Gade 2014 

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Gillis 2014 

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Gyulaházi 2015 
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Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Hansen 2015 

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Henney 2014 

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Heras 2014 

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Hoppe 2014 
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Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Huber 2015 

 
 

Methods Randomized controlled trial

Participants Of 165 eligible patients undergoing hip arthroscopy at a hospital in Finland, 123 were randomized
to intervention or control groups. Intervention group: 32 (52%) female, mean age 59.7 years; con-
trol group: 31 (51%) female, mean age 65.2 years

Interventions Control group: `written educational materials.

Intervention group: as control group plus `education using the concept map method'

Outcomes Length of stay

Notes Insufficient information was provided to allow us to determine into which of our categories the in-
formation provided with the concept map method could be classified (procedural and/or sensory
information seemed likely, but we were not certain). The research team (JB) attempted to contact
the author but was not successful

Johansson 2007 

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Kol 2014 

 
 

Methods Not known

Participants Not known

Lai Ngor 2014 
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Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Lai Ngor 2014  (Continued)

 
 

Methods Randomized controlled trial

Participants 39 female patients undergoing open abdominal gynaecologic, urologic or general surgery proce-
dures with a minimum postoperative stay of 2 days, at a California community medical centre.
Mean age 39.7 years (SD 9.8)

Interventions "The structured content was based on patient education theories and included pertinent perioper-
ative information" (p206)

Outcomes Behavioural recovery and negative affect: "Functional status questionnaire" (Jette 1987). 6 sub-
scales and 6 single-item questions evaluating "physical, psychological, social and role function in
ambulatory patients". Data collected days 1 and 2 after surgery and 1 month after discharge

Notes Insufficient information to determine whether intervention fits review categories (or which infor-
mation category/ies would be appropriate).The research team (RP) attempted to contact the au-
thor but was not successful

Lookinland 1998 

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Louw 2014 

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Mohammadi 2014 
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Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Mohammadi 2014  (Continued)

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Novick 2014 

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Paul 2015 

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Rolving 2014 

 
 

Methods Not known

Participants Not known

Saleh 2015 
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Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Saleh 2015  (Continued)

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Shahmansouri 2014 

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Umpierres 2014 

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Van Acker 2014 
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Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

West 2014 

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Würtzen 2015 

 
 

Methods Not known

Participants Not known

Interventions Not known

Outcomes Not known

Notes This study was identified in the latest search (7 July 2015) and has not yet been fully assessed for
inclusion (screened at Title/Abstract stage only)

Xin 2015 

 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Impact of complementary therapies via mobile technologies on Icelandic same day surgical pa-
tients' reports of anxiety, pain and self-efficacy in healing: a randomized controlled trial in process

Methods Randomized controlled trial

Participants Details not known

Interventions Details not known

Hansen 2013 
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Outcomes Details not known

Starting date Not known

Contact information —

Notes This source is a conference abstract. At the time of finalising the review, from correspondence with
authors, the research was complete but authors were reluctant to share study details with us prior
to publication

Hansen 2013  (Continued)

 
 

Trial name or title The effects of guided imagery on preoperative anxiety and pain management in patients undergo-
ing laparoscopic cholecystectomy in a multi-centre RCT study

Methods Randomized controlled trial

Participants Patients undergoing laparoscopic cholecystectomy - details not known

Interventions Details not known

Outcomes Appear to include postoperative pain but full details not known

Starting date Not known

Contact information —

Notes This source is a conference abstract. At the time of finalising the review, from correspondence with
authors, the research was complete but authors were reluctant to share study details with us prior
to publication

Jong 2012 

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Any psychological preparation intervention versus control

Outcome or sub-
group title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Pain 38 2713 Std. Mean Difference (Random, 95% CI) -0.20 [-0.35, -0.06]

2 Length of stay (days) 36 3313 Mean Difference (IV, Random, 95% CI) -0.52 [-0.82, -0.22]

3 Negative affect 31 2496 Std. Mean Difference (Random, 95% CI) -0.35 [-0.54, -0.16]
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Analysis 1.1.   Comparison 1 Any psychological preparation intervention versus control, Outcome 1 Pain.

Study or subgroup Psycho-
logical

preparation

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Barbalho-Moulim 2011 15 17 0.1 (0.345) 2.18% 0.07[-0.6,0.75]

Bergin 2014a 49 54 -0.1 (0.196) 3.15% -0.06[-0.44,0.33]

Bitterli 2011 33 34 0.3 (0.243) 2.83% 0.33[-0.15,0.8]

Cheung 2003 48 48 -0.4 (0.204) 3.1% -0.38[-0.78,0.01]

Coslow 1998 15 15 -1.7 (0.919) 0.58% -1.74[-3.54,0.06]

D'Lima 1996 20 10 0.5 (0.382) 1.97% 0.5[-0.25,1.24]

Doering 2000 46 54 -0 (0.199) 3.13% -0.05[-0.44,0.34]

Fortin 1983 27 25 -1.1 (0.293) 2.49% -1.08[-1.65,-0.5]

Giraudet 2003 48 52 -0.3 (0.2) 3.12% -0.34[-0.74,0.05]

Gocen 2004 29 30 -0.2 (0.257) 2.73% -0.15[-0.65,0.35]

Goldsmith 1999 30 48 -0.5 (0.234) 2.89% -0.51[-0.97,-0.06]

Gonzales 2010 22 22 -0.5 (0.3) 2.45% -0.47[-1.06,0.12]

Griffin 1998 42 43 0.2 (0.203) 3.1% 0.17[-0.23,0.57]

Gräwe 2010 48 48 0.2 (0.215) 3.02% 0.18[-0.24,0.6]

Guo 2012 68 67 -0.2 (0.172) 3.31% -0.19[-0.53,0.15]

Heidarnia 2005 35 35 -0 (0.236) 2.88% -0.02[-0.48,0.44]

Lam 2001 30 30 -0.4 (0.257) 2.73% -0.36[-0.87,0.14]

Lauder 1995 93 98 -0 (0.144) 3.49% -0[-0.29,0.28]

Leserman 1989 13 14 -0 (0.374) 2.02% -0.05[-0.78,0.69]

Levin 1987 16 17 -0.3 (0.342) 2.19% -0.33[-1,0.34]

Lin 2005 32 30 -0.8 (0.261) 2.71% -0.79[-1.3,-0.28]

Ma 1996 26 25 -3 (0.408) 1.84% -3.04[-3.84,-2.24]

McDonald 2001 13 18 0.3 (0.357) 2.11% 0.32[-0.38,1.02]

McDonald 2004 32 9 -0.5 (0.374) 2.02% -0.46[-1.2,0.27]

McDonald 2005 19 19 -0.2 (0.319) 2.33% -0.25[-0.87,0.38]

McGregor 2004 15 20 -0.5 (0.338) 2.22% -0.45[-1.12,0.21]

Miró 1999 46 46 -0.8 (0.216) 3.01% -0.84[-1.26,-0.42]

Neary 2010 31 20 0 (0.282) 2.57% 0.03[-0.53,0.58]

Omlor 2000 103 105 -0.3 (0.139) 3.52% -0.28[-0.55,-0.01]

Pellino 2005 32 32 0.2 (0.247) 2.8% 0.16[-0.32,0.65]

Postlethwaite 1986 18 9 0.2 (0.397) 1.9% 0.17[-0.61,0.95]

Reading 1982 21 38 -0.1 (0.268) 2.66% -0.06[-0.58,0.47]

Ridgeway 1982 40 20 -0.2 (0.271) 2.64% -0.15[-0.69,0.38]

Roman 2012 21 31 -0.4 (0.281) 2.57% -0.37[-0.92,0.18]

Schwartz-B'tt 1994 61 30 0.3 (0.222) 2.97% 0.33[-0.1,0.77]

Seers 2008 56 62 -0.1 (0.183) 3.24% -0.13[-0.49,0.23]

Watt-Watson 2000 29 16 -0.2 (0.306) 2.41% -0.16[-0.76,0.44]

Zieren 2007 50 50 0.6 (0.203) 3.1% 0.62[0.22,1.01]

   

Total (95% CI)       100% -0.2[-0.35,-0.06]

Heterogeneity: Tau2=0.14; Chi2=126.45, df=37(P<0.0001); I2=70.74%  

Test for overall effect: Z=2.71(P=0.01)  

Favours preparation 42-4 -2 0 Favours control
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Analysis 1.2.   Comparison 1 Any psychological preparation
intervention versus control, Outcome 2 Length of stay (days).

Study or subgroup Psychological
preparation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Ashton 1997 20 9.1 (5.8) 12 7.3 (1.4) 1.03% 1.8[-0.86,4.46]

Barbalho-Moulim 2011 15 2 (0) 17 2.1 (0.3)   Not estimable

Beaupre 2004 55 6.7 (2.2) 60 7.3 (2.5) 3.92% -0.6[-1.46,0.26]

Bergin 2014a 50 2.5 (0.6) 56 2.7 (0.6) 5.61% -0.2[-0.43,0.03]

Bitterli 2011 35 14.6 (2.5) 36 14.6 (2.6) 3.03% 0[-1.19,1.19]

Chaudhri 2005 18 8.3 (2.4) 18 10.1 (2.4) 2.24% -1.82[-3.38,-0.26]

Crowe 2003 68 6.6 (4.2) 64 10.5 (14.2) 0.61% -3.95[-7.57,-0.33]

Cuñado Barrio 1999 41 12 (7) 35 18 (10) 0.52% -6[-9.95,-2.05]

D'Lima 1996 20 6.2 (1) 10 6.1 (1) 4.19% 0.12[-0.65,0.88]

Daltroy 1998 58 12.5 (3) 54 12.6 (3) 3.24% -0.07[-1.18,1.03]

Doering 2000 46 11.5 (3) 54 11.2 (3) 3.07% 0.3[-0.87,1.47]

Felton 1976 37 12 (3) 25 14 (3) 2.34% -2.03[-3.54,-0.52]

Fortin 1976 37 6.4 (2.3) 32 6.4 (1.6) 3.71% -0.09[-1.02,0.84]

Furze 2009 100 7.6 (2.7) 104 8.3 (5) 3.27% -0.67[-1.76,0.42]

Giraudet 2003 48 8.1 (2.5) 52 7.9 (2.4) 3.62% 0.2[-0.76,1.16]

Hulzebos 2006a 14 7.9 (1.9) 12 9.9 (5.8) 0.67% -1.99[-5.41,1.43]

Lam 2001 30 7 (1) 30 8 (2) 4.09% -1[-1.8,-0.2]

Langer 1975 44 6.4 (3) 15 7.6 (3) 1.95% -1.24[-2.98,0.5]

Leserman 1989 13 8.8 (3) 14 9.6 (3) 1.36% -0.8[-3.04,1.44]

Levin 1987 16 7.6 (2.3) 17 8.4 (3.1) 1.75% -0.81[-2.69,1.07]

Lin 2005 32 14.1 (6.8) 30 14.1 (6.1) 0.75% -0.01[-3.22,3.2]

Lindeman 1973 90 6.7 (2.6) 86 6.7 (3.2) 3.93% 0.05[-0.81,0.91]

Mahler 1995 19 5 (1) 10 6 (1.7) 3.11% -1[-2.16,0.15]

Mahler 1998 190 6.2 (0.4) 67 7.1 (0.6) 5.71% -0.96[-1.11,-0.8]

McGregor 2004 15 15 (3) 20 18 (3) 1.62% -3[-4.99,-1.01]

Oosting 2012 14 5.1 (1) 15 5.4 (2.1) 3.03% -0.3[-1.48,0.88]

Rajendran 1998 25 12.4 (3.6) 20 18.6 (6.6) 0.75% -6.2[-9.42,-2.98]

Ridgeway 1982 40 10.3 (3) 20 8.8 (3) 2.19% 1.5[-0.09,3.1]

Schmitt 1973 25 11.8 (3) 25 11.8 (3) 2.1% 0[-1.65,1.65]

Shuldham 2002 162 10.1 (5) 152 9.2 (4.4) 3.4% 0.92[-0.12,1.96]

Watt-Watson 2000 29 5.6 (1.3) 16 5.1 (1) 4.47% 0.46[-0.22,1.13]

Watt-Watson 2004 202 6.8 (5.9) 204 6.6 (3.1) 3.74% 0.2[-0.72,1.12]

Wilson 1981 54 7 (1.4) 18 7.9 (1.4) 4.23% -0.99[-1.74,-0.23]

Zhang 2012 20 7.5 (0.8) 20 9.6 (1.7) 4.02% -2.1[-2.92,-1.28]

Ziemer 1982 71 8.1 (3.6) 40 9.1 (3.6) 2.59% -0.96[-2.34,0.42]

Zieren 2007 50 3 (2) 50 3 (2) 4.14% 0[-0.78,0.78]

   

Total *** 1803   1510   100% -0.52[-0.82,-0.22]

Heterogeneity: Tau2=0.4; Chi2=129, df=34(P<0.0001); I2=73.64%  

Test for overall effect: Z=3.39(P=0)  

Favours preparation 105-10 -5 0 Favours control
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Analysis 1.3.   Comparison 1 Any psychological preparation intervention versus control, Outcome 3 Negative a4ect.

Study or subgroup Psycho-
logical

preparation

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Ali 1989 15 15 -0.8 (0.371) 2.58% -0.82[-1.55,-0.09]

Ashton 1997 20 12 -0.8 (0.369) 2.59% -0.77[-1.49,-0.05]

Bergmann 2001 30 28 -0.2 (0.26) 3.19% -0.17[-0.68,0.34]

Bitterli 2011 32 34 0.6 (0.249) 3.26% 0.63[0.14,1.12]

Broadbent 2012 30 30 -0.4 (0.258) 3.21% -0.44[-0.94,0.07]

Cheung 2003 48 48 -0.4 (0.205) 3.5% -0.42[-0.82,-0.02]

Cupples 1990 20 20 -0.8 (0.322) 2.84% -0.79[-1.42,-0.16]

Cuñado Barrio 1999 41 35 -0.2 (0.228) 3.37% -0.22[-0.67,0.23]

Doering 2000 46 54 -0.4 (0.201) 3.52% -0.4[-0.8,-0.01]

Done 1998 63 64 0 (0.176) 3.65% 0.02[-0.32,0.37]

Felton 1976 37 25 -0.2 (0.257) 3.21% -0.25[-0.75,0.25]

Fortin 1983 27 25 -0.7 (0.281) 3.08% -0.67[-1.22,-0.12]

Giraudet 2003 48 52 -0.1 (0.199) 3.53% -0.11[-0.5,0.28]

Guo 2012 68 67 -1.2 (0.186) 3.6% -1.2[-1.56,-0.83]

Hart 1980 20 20 -0.8 (0.322) 2.84% -0.77[-1.4,-0.14]

Heidarnia 2005 35 35 0.1 (0.237) 3.32% 0.09[-0.37,0.55]

Lamarche 1998 28 25 -0.3 (0.272) 3.13% -0.26[-0.8,0.27]

Leserman 1989 13 14 0.4 (0.377) 2.55% 0.36[-0.38,1.1]

Levesque 1977 68 68 0.2 (0.171) 3.68% 0.2[-0.14,0.53]

Lim 2011 101 106 -0.1 (0.139) 3.83% -0.13[-0.4,0.15]

Ma 1996 26 25 -0.5 (0.281) 3.08% -0.55[-1.1,0]

Oliphant 2013 99 100 0.2 (0.142) 3.81% 0.18[-0.1,0.46]

Pellino 2005 32 32 -0.4 (0.25) 3.25% -0.42[-0.91,0.07]

Postlethwaite 1986 18 9 0.1 (0.396) 2.45% 0.14[-0.64,0.92]

Reading 1982 21 38 0 (0.268) 3.15% 0.02[-0.5,0.55]

Ridgeway 1982 40 20 0.3 (0.271) 3.13% 0.27[-0.26,0.8]

Schwartz-B'tt 1994 61 30 -0.5 (0.224) 3.4% -0.48[-0.92,-0.04]

Seers 2008 56 62 -0.2 (0.184) 3.61% -0.21[-0.57,0.15]

Yang 2012 60 60 -2 (0.222) 3.41% -1.98[-2.42,-1.55]

Zhang 2012 20 20 -1.2 (0.34) 2.74% -1.25[-1.91,-0.58]

Zieren 2007 50 50 -0.8 (0.206) 3.5% -0.77[-1.18,-0.37]

   

Total (95% CI)       100% -0.35[-0.54,-0.16]

Heterogeneity: Tau2=0.23; Chi2=159.29, df=30(P<0.0001); I2=81.17%  

Test for overall effect: Z=3.65(P=0)  

Favours preparation 21-2 -1 0 Favours control

 
 

Comparison 2.   Procedural information versus control

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Pain 12 1051 Std. Mean Difference (Random,
95% CI)

-0.08 [-0.26, 0.09]

1.1 Procedural information on-
ly

2 186 Std. Mean Difference (Random,
95% CI)

-0.13 [-0.42, 0.16]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.2 Procedural information
plus other intervention(s)

10 865 Std. Mean Difference (Random,
95% CI)

-0.08 [-0.29, 0.13]

2 Length of stay (days) 19 1983 Mean Difference (IV, Random, 95%
CI)

-0.63 [-1.08, -0.18]

2.1 Procedural information on-
ly

1 76 Mean Difference (IV, Random, 95%
CI)

-6.0 [-9.95, -2.05]

2.2 Procedural information
plus other intervention(s)

18 1907 Mean Difference (IV, Random, 95%
CI)

-0.57 [-1.01, -0.13]

3 Negative affect 17 1334 Std. Mean Difference (Random,
95% CI)

-0.45 [-0.75, -0.16]

3.1 Procedural information on-
ly

3 269 Std. Mean Difference (Random,
95% CI)

-0.54 [-1.25, 0.16]

3.2 Procedural information
plus other intervention(s)

14 1065 Std. Mean Difference (Random,
95% CI)

-0.43 [-0.77, -0.10]

 
 

Analysis 2.1.   Comparison 2 Procedural information versus control, Outcome 1 Pain.

Study or subgroup Psycho-
logical

preparation

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

2.1.1 Procedural information only  

Guo 2012 68 67 -0.2 (0.172) 11.22% -0.19[-0.53,0.15]

Neary 2010 31 20 0 (0.282) 6.58% 0.03[-0.53,0.58]

Subtotal (95% CI)       17.8% -0.13[-0.42,0.16]

Heterogeneity: Tau2=0; Chi2=0.43, df=1(P=0.51); I2=0%  

Test for overall effect: Z=0.9(P=0.37)  

   

2.1.2 Procedural information plus other intervention(s)  

Coslow 1998 15 15 -1.7 (0.919) 0.9% -1.74[-3.54,0.06]

Doering 2000 46 54 -0 (0.199) 9.83% -0.05[-0.44,0.34]

Giraudet 2003 48 52 -0.3 (0.2) 9.78% -0.34[-0.74,0.05]

Heidarnia 2005 35 30 -0 (0.236) 8.2% -0.02[-0.48,0.44]

Lauder 1995 93 35 -0 (0.144) 12.82% -0[-0.29,0.28]

McGregor 2004 15 20 -0.5 (0.338) 5.11% -0.45[-1.12,0.21]

Omlor 2000 103 105 -0.3 (0.139) 13.11% -0.28[-0.55,-0.01]

Reading 1982 21 38 -0.1 (0.268) 7.03% -0.06[-0.58,0.47]

Ridgeway 1982 20 20 -0.1 (0.31) 5.79% -0.06[-0.67,0.55]

Zieren 2007 50 50 0.6 (0.203) 9.64% 0.62[0.22,1.01]

Subtotal (95% CI)       82.2% -0.08[-0.29,0.13]

Heterogeneity: Tau2=0.06; Chi2=20.41, df=9(P=0.02); I2=55.9%  

Test for overall effect: Z=0.76(P=0.45)  

   

Total (95% CI)       100% -0.08[-0.26,0.09]
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Study or subgroup Psycho-
logical

preparation

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Heterogeneity: Tau2=0.04; Chi2=20.95, df=11(P=0.03); I2=47.49%  

Test for overall effect: Z=0.94(P=0.35)  

Test for subgroup differences: Chi2=0.07, df=1 (P=0.79), I2=0%  

Favours preparation 42-4 -2 0 Favours control

 
 

Analysis 2.2.   Comparison 2 Procedural information versus control, Outcome 2 Length of stay (days).

Study or subgroup Psychological
preparation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

2.2.1 Procedural information only  

Cuñado Barrio 1999 41 12 (7) 35 18 (10) 1.15% -6[-9.95,-2.05]

Subtotal *** 41   35   1.15% -6[-9.95,-2.05]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.98(P=0)  

   

2.2.2 Procedural information plus other intervention(s)  

Crowe 2003 68 6.6 (4.2) 64 10.5 (14.2) 1.34% -3.95[-7.57,-0.33]

Daltroy 1998 58 12.5 (3) 54 12.6 (3) 5.87% -0.07[-1.18,1.03]

Doering 2000 46 11.5 (3) 54 11.2 (3) 5.63% 0.3[-0.87,1.47]

Felton 1976 25 11 (3) 25 14 (3) 4.11% -3[-4.65,-1.35]

Fortin 1976 37 6.4 (2.3) 32 6.4 (1.6) 6.52% -0.09[-1.02,0.84]

Furze 2009 100 7.6 (2.7) 104 8.3 (5) 5.92% -0.67[-1.76,0.42]

Giraudet 2003 48 8.1 (2.5) 52 7.9 (2.4) 6.4% 0.2[-0.76,1.16]

Langer 1975 30 6.7 (3) 15 7.6 (3) 3.62% -0.9[-2.74,0.94]

Lindeman 1973 90 6.7 (3) 86 6.7 (3) 6.72% 0.05[-0.83,0.93]

Mahler 1995 19 5 (1) 10 6 (1.7) 5.68% -1[-2.16,0.15]

Mahler 1998 190 6.2 (0.4) 67 7.1 (0.6) 8.89% -0.96[-1.11,-0.8]

McGregor 2004 15 15 (3) 20 18 (3) 3.29% -3[-4.99,-1.01]

Ridgeway 1982 20 10.7 (3) 20 8.8 (3) 3.62% 1.88[0.04,3.72]

Schmitt 1973 25 11.8 (3) 25 11.8 (3) 4.11% 0[-1.65,1.65]

Shuldham 2002 162 10.1 (5) 152 9.2 (4.4) 6.09% 0.92[-0.12,1.96]

Wilson 1981 36 6.9 (1.4) 18 7.9 (1.4) 7.03% -1.06[-1.86,-0.26]

Zhang 2012 20 7.5 (0.8) 20 9.6 (1.7) 6.93% -2.1[-2.92,-1.28]

Zieren 2007 50 3 (2) 50 3 (2) 7.08% 0[-0.78,0.78]

Subtotal *** 1039   868   98.85% -0.57[-1.01,-0.13]

Heterogeneity: Tau2=0.54; Chi2=66.83, df=17(P<0.0001); I2=74.56%  

Test for overall effect: Z=2.52(P=0.01)  

   

Total *** 1080   903   100% -0.63[-1.08,-0.18]

Heterogeneity: Tau2=0.6; Chi2=73.39, df=18(P<0.0001); I2=75.47%  

Test for overall effect: Z=2.73(P=0.01)  

Test for subgroup differences: Chi2=7.2, df=1 (P=0.01), I2=86.1%  
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Analysis 2.3.   Comparison 2 Procedural information versus control, Outcome 3 Negative a4ect.

Study or subgroup Psycho-
logical

preparation

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

2.3.1 Procedural information only  

Bergmann 2001 30 28 -0.2 (0.26) 5.82% -0.17[-0.68,0.34]

Cuñado Barrio 1999 41 35 -0.2 (0.228) 6.06% -0.22[-0.67,0.23]

Guo 2012 68 67 -1.2 (0.186) 6.35% -1.2[-1.56,-0.83]

Subtotal (95% CI)       18.24% -0.54[-1.25,0.16]

Heterogeneity: Tau2=0.34; Chi2=15.63, df=2(P=0); I2=87.2%  

Test for overall effect: Z=1.51(P=0.13)  

   

2.3.2 Procedural information plus other intervention(s)  

Ali 1989 15 15 -0.8 (0.371) 4.95% -0.82[-1.55,-0.09]

Cupples 1990 20 20 -0.8 (0.322) 5.34% -0.79[-1.42,-0.16]

Doering 2000 46 54 -0.4 (0.201) 6.25% -0.4[-0.8,-0.01]

Done 1998 63 64 0 (0.176) 6.42% 0.02[-0.32,0.37]

Felton 1976 25 25 -0.3 (0.28) 5.67% -0.34[-0.89,0.21]

Giraudet 2003 48 52 -0.1 (0.199) 6.27% -0.11[-0.5,0.28]

Heidarnia 2005 35 35 0.1 (0.237) 6% 0.09[-0.37,0.55]

Lamarche 1998 28 25 -0.3 (0.272) 5.73% -0.26[-0.8,0.27]

Levesque 1977 68 68 0.2 (0.171) 6.45% 0.2[-0.14,0.53]

Reading 1982 21 38 0 (0.268) 5.76% 0.02[-0.5,0.55]

Ridgeway 1982 20 20 0.1 (0.31) 5.43% 0.13[-0.47,0.74]

Yang 2012 60 60 -2 (0.222) 6.1% -1.98[-2.42,-1.55]

Zhang 2012 20 20 -1.2 (0.34) 5.19% -1.25[-1.91,-0.58]

Zieren 2007 50 50 -0.8 (0.206) 6.22% -0.77[-1.18,-0.37]

Subtotal (95% CI)       81.76% -0.43[-0.77,-0.1]

Heterogeneity: Tau2=0.34; Chi2=92.93, df=13(P<0.0001); I2=86.01%  

Test for overall effect: Z=2.54(P=0.01)  

   

Total (95% CI)       100% -0.45[-0.75,-0.16]

Heterogeneity: Tau2=0.33; Chi2=112.89, df=16(P<0.0001); I2=85.83%  

Test for overall effect: Z=2.99(P=0)  

Test for subgroup differences: Chi2=0.08, df=1 (P=0.78), I2=0%  

Favours preparation 21-2 -1 0 Favours control

 
 

Comparison 3.   Sensory information versus control

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Pain 11 881 Std. Mean Difference (Random,
95% CI)

-0.22 [-0.47, 0.02]

1.1 Sensory information plus
other intervention(s)

11 881 Std. Mean Difference (Random,
95% CI)

-0.22 [-0.47, 0.02]

2 Length of stay (days) 14 1236 Mean Difference (IV, Random, 95%
CI)

-0.71 [-1.15, -0.27]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.1 Sensory information plus
other intervention(s)

14 1236 Mean Difference (IV, Random, 95%
CI)

-0.71 [-1.15, -0.27]

3 Negative affect 12 919 Std. Mean Difference (Random,
95% CI)

-0.55 [-0.90, -0.19]

3.1 Sensory information plus
other intervention(s)

12 919 Std. Mean Difference (Random,
95% CI)

-0.55 [-0.90, -0.19]

 
 

Analysis 3.1.   Comparison 3 Sensory information versus control, Outcome 1 Pain.

Study or subgroup Psycho-
logical

preparation

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

3.1.1 Sensory information plus other intervention(s)  

Coslow 1998 15 15 -1.7 (0.919) 1.66% -1.74[-3.54,0.06]

Doering 2000 46 54 -0 (0.199) 10.87% -0.05[-0.44,0.34]

Fortin 1983 27 25 -1.1 (0.293) 8.24% -1.08[-1.65,-0.5]

Giraudet 2003 48 52 -0.3 (0.2) 10.84% -0.34[-0.74,0.05]

Gräwe 2010 48 48 0.2 (0.203) 10.75% 0.17[-0.23,0.57]

Lam 2001 30 30 -0.4 (0.257) 9.19% -0.36[-0.87,0.14]

Lauder 1995 93 98 -0 (0.144) 12.49% -0[-0.29,0.28]

Lin 2005 32 30 -0.8 (0.261) 9.08% -0.79[-1.3,-0.28]

Reading 1982 21 38 -0.1 (0.268) 8.89% -0.06[-0.58,0.47]

Ridgeway 1982 20 20 -0.1 (0.31) 7.82% -0.06[-0.67,0.55]

Schwartz-B'tt 1994 61 30 0.3 (0.222) 10.19% 0.33[-0.1,0.77]

Subtotal (95% CI)       100% -0.22[-0.47,0.02]

Heterogeneity: Tau2=0.11; Chi2=29.4, df=10(P=0); I2=65.98%  

Test for overall effect: Z=1.78(P=0.07)  

   

Total (95% CI)       100% -0.22[-0.47,0.02]

Heterogeneity: Tau2=0.11; Chi2=29.4, df=10(P=0); I2=65.98%  

Test for overall effect: Z=1.78(P=0.07)  

Favours preparation 42-4 -2 0 Favours control

 
 

Analysis 3.2.   Comparison 3 Sensory information versus control, Outcome 2 Length of stay (days).

Study or subgroup Psychological
preparation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

3.2.1 Sensory information plus other intervention(s)  

Daltroy 1998 58 12.5 (3) 54 12.6 (3) 7.34% -0.07[-1.18,1.03]

Doering 2000 46 11.5 (3) 54 11.2 (3) 6.94% 0.3[-0.87,1.47]

Felton 1976 25 11 (3) 25 14 (3) 4.66% -3[-4.65,-1.35]

Giraudet 2003 48 8.1 (2.5) 52 7.9 (2.4) 8.24% 0.2[-0.76,1.16]

Lam 2001 30 7 (1) 30 8 (2) 9.4% -1[-1.8,-0.2]
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Study or subgroup Psychological
preparation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Langer 1975 30 6.7 (3) 15 7.6 (3) 4% -0.9[-2.74,0.94]

Lin 2005 32 14.1 (6.8) 30 14.1 (6.1) 1.64% -0.01[-3.22,3.2]

Lindeman 1973 90 6.7 (3) 86 6.7 (3) 8.83% 0.05[-0.83,0.93]

Mahler 1995 19 5 (1) 10 6 (1.7) 7.02% -1[-2.16,0.15]

Mahler 1998 190 6.2 (0.4) 67 7.1 (0.6) 13.47% -0.96[-1.11,-0.8]

Ridgeway 1982 20 10.7 (3) 20 8.8 (3) 4% 1.88[0.04,3.72]

Wilson 1981 36 6.9 (1.4) 18 7.9 (1.4) 9.43% -1.06[-1.86,-0.26]

Zhang 2012 20 7.5 (0.8) 20 9.6 (1.7) 9.23% -2.1[-2.92,-1.28]

Ziemer 1982 71 8.1 (3.6) 40 9.1 (3.6) 5.8% -0.96[-2.34,0.42]

Subtotal *** 715   521   100% -0.71[-1.15,-0.27]

Heterogeneity: Tau2=0.36; Chi2=39.95, df=13(P=0); I2=67.46%  

Test for overall effect: Z=3.17(P=0)  

   

Total *** 715   521   100% -0.71[-1.15,-0.27]

Heterogeneity: Tau2=0.36; Chi2=39.95, df=13(P=0); I2=67.46%  

Test for overall effect: Z=3.17(P=0)  

Favours preparation 105-10 -5 0 Favours control

 
 

Analysis 3.3.   Comparison 3 Sensory information versus control, Outcome 3 Negative a4ect.

Study or subgroup Psycho-
logical

preparation

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

3.3.1 Sensory information plus other intervention(s)  

Cupples 1990 20 20 -0.8 (0.322) 7.57% -0.79[-1.42,-0.16]

Doering 2000 46 54 -0.4 (0.201) 8.89% -0.4[-0.8,-0.01]

Done 1998 63 64 0 (0.176) 9.12% 0.02[-0.32,0.37]

Felton 1976 25 25 -0.3 (0.28) 8.05% -0.34[-0.89,0.21]

Fortin 1983 27 25 -0.7 (0.281) 8.04% -0.67[-1.22,-0.12]

Giraudet 2003 48 52 -0.1 (0.199) 8.91% -0.11[-0.5,0.28]

Reading 1982 21 38 0 (0.268) 8.18% 0.02[-0.5,0.55]

Ridgeway 1982 20 20 0.1 (0.31) 7.71% 0.13[-0.47,0.74]

Schwartz-B'tt 1994 61 30 -0.5 (0.224) 8.66% -0.48[-0.92,-0.04]

Yang 2012 60 60 -2 (0.222) 8.68% -1.98[-2.42,-1.55]

Zhang 2012 20 20 -1.2 (0.34) 7.37% -1.25[-1.91,-0.58]

Zieren 2007 50 50 -0.8 (0.206) 8.84% -0.77[-1.18,-0.37]

Subtotal (95% CI)       100% -0.55[-0.9,-0.19]

Heterogeneity: Tau2=0.32; Chi2=73.63, df=11(P<0.0001); I2=85.06%  

Test for overall effect: Z=3.04(P=0)  

   

Total (95% CI)       100% -0.55[-0.9,-0.19]

Heterogeneity: Tau2=0.32; Chi2=73.63, df=11(P<0.0001); I2=85.06%  

Test for overall effect: Z=3.04(P=0)  
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Comparison 4.   Behavioural instruction versus control

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Pain 21 1241 Std. Mean Difference (Random,
95% CI)

-0.14 [-0.33, 0.05]

1.1 Behavioural instruction on-
ly

9 523 Std. Mean Difference (Random,
95% CI)

0.01 [-0.19, 0.21]

1.2 Behavioural instruction
plus other intervention(s)

12 718 Std. Mean Difference (Random,
95% CI)

-0.28 [-0.57, 0.01]

2 Length of stay (days) 25 2338 Mean Difference (IV, Random, 95%
CI)

-0.51 [-0.84, -0.19]

2.1 Behavioural instruction on-
ly

8 445 Mean Difference (IV, Random, 95%
CI)

-0.26 [-0.55, 0.03]

2.2 Behavioural instruction
plus other intervention(s)

17 1893 Mean Difference (IV, Random, 95%
CI)

-0.64 [-1.12, -0.16]

3 Negative affect 13 1183 Std. Mean Difference (Random,
95% CI)

-0.22 [-0.46, 0.02]

3.1 Behavioural instruction on-
ly

3 472 Std. Mean Difference (Random,
95% CI)

0.18 [-0.19, 0.55]

3.2 Behavioural instruction
plus other intervention(s)

10 711 Std. Mean Difference (Random,
95% CI)

-0.37 [-0.65, -0.09]

 
 

Analysis 4.1.   Comparison 4 Behavioural instruction versus control, Outcome 1 Pain.

Study or subgroup Psycho-
logical

preparation

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

4.1.1 Behavioural instruction only  

Barbalho-Moulim 2011 15 17 0.1 (0.345) 4% 0.07[-0.6,0.75]

Bergin 2014a 49 54 -0.1 (0.196) 6.13% -0.06[-0.44,0.33]

Bitterli 2011 33 34 0.3 (0.243) 5.4% 0.33[-0.15,0.8]

D'Lima 1996 20 10 0.5 (0.382) 3.59% 0.5[-0.25,1.24]

Gocen 2004 29 30 -0.2 (0.257) 5.18% -0.15[-0.65,0.35]

Goldsmith 1999 30 48 -0.5 (0.234) 5.53% -0.51[-0.97,-0.06]

Griffin 1998 42 43 0.2 (0.215) 5.83% 0.18[-0.24,0.6]

McDonald 2001 13 18 0.3 (0.357) 3.86% 0.32[-0.38,1.02]

McDonald 2005 19 19 -0.2 (0.319) 4.32% -0.25[-0.87,0.38]

Subtotal (95% CI)       43.85% 0.01[-0.19,0.21]

Heterogeneity: Tau2=0.03; Chi2=10.89, df=8(P=0.21); I2=26.51%  

Test for overall effect: Z=0.09(P=0.93)  

   

4.1.2 Behavioural instruction plus other intervention(s)  

Coslow 1998 15 15 -1.7 (0.919) 0.97% -1.74[-3.54,0.06]
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Study or subgroup Psycho-
logical

preparation

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Fortin 1983 27 25 -1.1 (0.293) 4.67% -1.08[-1.65,-0.5]

Giraudet 2003 48 52 -0.3 (0.2) 6.06% -0.34[-0.74,0.05]

Heidarnia 2005 35 35 -0 (0.236) 5.5% -0.02[-0.48,0.44]

Lam 2001 30 30 -0.4 (0.257) 5.18% -0.36[-0.87,0.14]

Lin 2005 32 30 -0.8 (0.261) 5.13% -0.79[-1.3,-0.28]

McDonald 2004 32 9 -0.5 (0.374) 3.67% -0.46[-1.2,0.27]

McGregor 2004 15 20 -0.5 (0.338) 4.09% -0.45[-1.12,0.21]

Pellino 2005 32 32 0.2 (0.247) 5.33% 0.16[-0.32,0.65]

Reading 1982 21 38 -0.1 (0.268) 5.02% -0.06[-0.58,0.47]

Watt-Watson 2000 29 16 -0.2 (0.306) 4.49% -0.16[-0.76,0.44]

Zieren 2007 50 50 0.6 (0.203) 6.02% 0.62[0.22,1.01]

Subtotal (95% CI)       56.15% -0.28[-0.57,0.01]

Heterogeneity: Tau2=0.18; Chi2=38.04, df=11(P<0.0001); I2=71.08%  

Test for overall effect: Z=1.86(P=0.06)  

   

Total (95% CI)       100% -0.14[-0.33,0.05]

Heterogeneity: Tau2=0.11; Chi2=51.84, df=20(P=0); I2=61.42%  

Test for overall effect: Z=1.43(P=0.15)  

Test for subgroup differences: Chi2=2.5, df=1 (P=0.11), I2=60.06%  
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Analysis 4.2.   Comparison 4 Behavioural instruction versus control, Outcome 2 Length of stay (days).

Study or subgroup Psychological
preparation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

4.2.1 Behavioural instruction only  

Barbalho-Moulim 2011 15 2 (0) 17 2.1 (0.3)   Not estimable

Beaupre 2004 55 6.7 (2.2) 60 7.3 (2.5) 5.35% -0.6[-1.46,0.26]

Bergin 2014a 50 2.5 (0.6) 56 2.7 (0.6) 8.22% -0.2[-0.43,0.03]

Bitterli 2011 35 14.6 (2.5) 36 14.6 (2.6) 3.99% 0[-1.19,1.19]

Chaudhri 2005 18 8.3 (2.4) 18 10.1 (2.4) 2.87% -1.82[-3.38,-0.26]

D'Lima 1996 20 6.2 (1) 10 6.1 (1) 5.79% 0.12[-0.65,0.88]

Hulzebos 2006a 14 7.9 (1.9) 12 9.9 (5.8) 0.81% -1.99[-5.41,1.43]

Oosting 2012 14 5.1 (1) 15 5.4 (2.1) 4% -0.3[-1.48,0.88]

Subtotal *** 221   224   31.03% -0.26[-0.55,0.03]

Heterogeneity: Tau2=0.02; Chi2=6.71, df=6(P=0.35); I2=10.6%  

Test for overall effect: Z=1.78(P=0.08)  

   

4.2.2 Behavioural instruction plus other intervention(s)  

Crowe 2003 68 6.6 (4.2) 64 10.5 (14.2) 0.73% -3.95[-7.57,-0.33]

Felton 1976 25 11 (3) 25 14 (3) 2.67% -3[-4.65,-1.35]

Fortin 1976 37 6.4 (2.3) 32 6.4 (1.6) 5.03% -0.09[-1.02,0.84]

Giraudet 2003 48 8.1 (2.5) 52 7.9 (2.4) 4.88% 0.2[-0.76,1.16]

Lam 2001 30 7 (1) 30 8 (2) 5.63% -1[-1.8,-0.2]

Lin 2005 32 14.1 (6.8) 30 14.1 (6.1) 0.91% -0.01[-3.22,3.2]

Lindeman 1973 90 6.7 (3) 86 6.7 (3) 5.26% 0.05[-0.83,0.93]

Mahler 1998 65 6.5 (0.4) 67 7.1 (0.6) 8.35% -0.62[-0.8,-0.44]
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Study or subgroup Psychological
preparation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

McGregor 2004 15 15 (3) 20 18 (3) 2.03% -3[-4.99,-1.01]

Rajendran 1998 25 12.4 (3.6) 20 18.6 (6.6) 0.91% -6.2[-9.42,-2.98]

Schmitt 1973 25 11.8 (3) 25 11.8 (3) 2.67% 0[-1.65,1.65]

Shuldham 2002 162 10.1 (5) 152 9.2 (4.4) 4.54% 0.92[-0.12,1.96]

Watt-Watson 2000 29 5.6 (1.3) 16 5.1 (1) 6.25% 0.46[-0.22,1.13]

Watt-Watson 2004 202 6.8 (5.9) 204 6.6 (3.1) 5.08% 0.2[-0.72,1.12]

Zhang 2012 20 7.5 (0.8) 20 9.6 (1.7) 5.52% -2.1[-2.92,-1.28]

Ziemer 1982 37 8.1 (3.6) 40 9.1 (3.6) 2.79% -0.97[-2.56,0.62]

Zieren 2007 50 3 (2) 50 3 (2) 5.71% 0[-0.78,0.78]

Subtotal *** 960   933   68.97% -0.64[-1.12,-0.16]

Heterogeneity: Tau2=0.61; Chi2=71.45, df=16(P<0.0001); I2=77.61%  

Test for overall effect: Z=2.61(P=0.01)  

   

Total *** 1181   1157   100% -0.51[-0.84,-0.19]

Heterogeneity: Tau2=0.32; Chi2=84.31, df=23(P<0.0001); I2=72.72%  

Test for overall effect: Z=3.09(P=0)  

Test for subgroup differences: Chi2=1.75, df=1 (P=0.19), I2=42.85%  

Favours preparation 105-10 -5 0 Favours control

 
 

Analysis 4.3.   Comparison 4 Behavioural instruction versus control, Outcome 3 Negative a4ect.

Study or subgroup Psycho-
logical

preparation

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

4.3.1 Behavioural instruction only  

Bitterli 2011 32 34 0.6 (0.249) 7.47% 0.63[0.14,1.12]

Lim 2011 101 106 -0.1 (0.139) 9.44% -0.13[-0.4,0.15]

Oliphant 2013 99 100 0.2 (0.142) 9.39% 0.18[-0.1,0.46]

Subtotal (95% CI)       26.29% 0.18[-0.19,0.55]

Heterogeneity: Tau2=0.08; Chi2=7.43, df=2(P=0.02); I2=73.08%  

Test for overall effect: Z=0.96(P=0.34)  

   

4.3.2 Behavioural instruction plus other intervention(s)  

Cupples 1990 20 20 -0.8 (0.322) 6.2% -0.79[-1.42,-0.16]

Felton 1976 25 25 -0.3 (0.28) 6.91% -0.34[-0.89,0.21]

Fortin 1983 27 25 -0.7 (0.281) 6.89% -0.67[-1.22,-0.12]

Giraudet 2003 48 52 -0.1 (0.199) 8.38% -0.11[-0.5,0.28]

Heidarnia 2005 35 35 0.1 (0.237) 7.69% 0.09[-0.37,0.55]

Levesque 1977 68 68 0.2 (0.171) 8.89% 0.2[-0.14,0.53]

Pellino 2005 32 32 -0.4 (0.25) 7.45% -0.42[-0.91,0.07]

Reading 1982 21 38 0 (0.268) 7.12% 0.02[-0.5,0.55]

Zhang 2012 20 20 -1.2 (0.34) 5.92% -1.25[-1.91,-0.58]

Zieren 2007 50 50 -0.8 (0.206) 8.26% -0.77[-1.18,-0.37]

Subtotal (95% CI)       73.71% -0.37[-0.65,-0.09]

Heterogeneity: Tau2=0.14; Chi2=30.87, df=9(P=0); I2=70.85%  

Test for overall effect: Z=2.56(P=0.01)  

   

Total (95% CI)       100% -0.22[-0.46,0.02]
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Study or subgroup Psycho-
logical

preparation

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Heterogeneity: Tau2=0.14; Chi2=49.2, df=12(P<0.0001); I2=75.61%  

Test for overall effect: Z=1.78(P=0.08)  

Test for subgroup differences: Chi2=5.34, df=1 (P=0.02), I2=81.26%  
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Comparison 5.   Cognitive interventions versus control

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Pain 6 355 Std. Mean Difference (Random,
95% CI)

-0.02 [-0.29, 0.25]

1.1 Cognitive intervention only 2 136 Std. Mean Difference (Random,
95% CI)

-0.34 [-0.68, -0.01]

1.2 Cognitive intervention plus
other intervention(s)

4 219 Std. Mean Difference (Random,
95% CI)

0.17 [-0.09, 0.44]

2 Length of stay (days) 9 1074 Mean Difference (IV, Random, 95%
CI)

-0.43 [-1.07, 0.22]

2.1 Cognitive intervention only 2 77 Mean Difference (IV, Random, 95%
CI)

0.62 [-0.74, 1.99]

2.2 Cognitive intervention plus
other intervention(s)

7 997 Mean Difference (IV, Random, 95%
CI)

-0.59 [-1.27, 0.08]

3 Negative affect 5 251 Std. Mean Difference (Random,
95% CI)

-0.20 [-0.52, 0.12]

3.1 Cognitive intervention only 3 173 Std. Mean Difference (Random,
95% CI)

-0.08 [-0.58, 0.42]

3.2 Cognitive intervention plus
other intervention(s)

2 78 Std. Mean Difference (Random,
95% CI)

-0.39 [-0.83, 0.05]

 
 

Analysis 5.1.   Comparison 5 Cognitive interventions versus control, Outcome 1 Pain.

Study or subgroup Psycho-
logical

preparation

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

5.1.1 Cognitive intervention only  

Cheung 2003 48 48 -0.4 (0.204) 23.21% -0.38[-0.78,0.01]

Ridgeway 1982 20 20 -0.2 (0.311) 13.79% -0.24[-0.85,0.36]

Subtotal (95% CI)       37% -0.34[-0.68,-0.01]

Heterogeneity: Tau2=0; Chi2=0.14, df=1(P=0.71); I2=0%  
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Study or subgroup Psycho-
logical

preparation

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Test for overall effect: Z=2.01(P=0.04)  

   

5.1.2 Cognitive intervention plus other intervention(s)  

Gräwe 2010 48 48 0.2 (0.203) 23.33% 0.17[-0.23,0.57]

Postlethwaite 1986 9 9 0.2 (0.45) 7.75% 0.2[-0.68,1.08]

Schwartz-B'tt 1994 30 30 0.4 (0.257) 17.81% 0.4[-0.1,0.91]

Watt-Watson 2000 29 16 -0.2 (0.306) 14.11% -0.16[-0.76,0.44]

Subtotal (95% CI)       63% 0.17[-0.09,0.44]

Heterogeneity: Tau2=0; Chi2=1.97, df=3(P=0.58); I2=0%  

Test for overall effect: Z=1.29(P=0.2)  

   

Total (95% CI)       100% -0.02[-0.29,0.25]

Heterogeneity: Tau2=0.04; Chi2=7.77, df=5(P=0.17); I2=35.65%  

Test for overall effect: Z=0.13(P=0.9)  

Test for subgroup differences: Chi2=5.66, df=1 (P=0.02), I2=82.34%  
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Analysis 5.2.   Comparison 5 Cognitive interventions versus control, Outcome 2 Length of stay (days).

Study or subgroup Psychological
preparation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

5.2.1 Cognitive intervention only  

Felton 1976 12 14 (3) 25 14 (3) 6.46% 0[-2.04,2.04]

Ridgeway 1982 20 10 (3) 20 8.8 (3) 7.36% 1.13[-0.71,2.97]

Subtotal *** 32   45   13.83% 0.62[-0.74,1.99]

Heterogeneity: Tau2=0; Chi2=0.65, df=1(P=0.42); I2=0%  

Test for overall effect: Z=0.89(P=0.37)  

   

5.2.2 Cognitive intervention plus other intervention(s)  

Furze 2009 100 7.6 (2.7) 104 8.3 (5) 12.02% -0.67[-1.76,0.42]

Langer 1975 29 5.9 (3) 15 7.6 (3) 7.31% -1.67[-3.52,0.18]

Mahler 1995 19 5 (1) 10 6 (1.7) 11.54% -1[-2.16,0.15]

Mahler 1998 125 6 (0.2) 67 7.1 (0.6) 18.08% -1.13[-1.28,-0.98]

Watt-Watson 2000 29 5.6 (1.3) 16 5.1 (1) 15.22% 0.46[-0.22,1.13]

Watt-Watson 2004 202 6.8 (5.9) 204 6.6 (3.1) 13.34% 0.2[-0.72,1.12]

Ziemer 1982 37 8.1 (3.6) 40 9.1 (3.6) 8.66% -0.97[-2.56,0.62]

Subtotal *** 541   456   86.17% -0.59[-1.27,0.08]

Heterogeneity: Tau2=0.55; Chi2=28.13, df=6(P<0.0001); I2=78.67%  

Test for overall effect: Z=1.71(P=0.09)  

   

Total *** 573   501   100% -0.43[-1.07,0.22]

Heterogeneity: Tau2=0.6; Chi2=34.3, df=8(P<0.0001); I2=76.68%  

Test for overall effect: Z=1.3(P=0.19)  

Test for subgroup differences: Chi2=2.43, df=1 (P=0.12), I2=58.92%  
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Analysis 5.3.   Comparison 5 Cognitive interventions versus control, Outcome 3 Negative a4ect.

Study or subgroup Psycho-
logical

preparation

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

5.3.1 Cognitive intervention only  

Cheung 2003 48 48 -0.4 (0.205) 30.51% -0.42[-0.82,-0.02]

Felton 1976 12 25 -0.1 (0.344) 16.32% -0.1[-0.78,0.57]

Ridgeway 1982 20 20 0.4 (0.313) 18.64% 0.41[-0.21,1.02]

Subtotal (95% CI)       65.47% -0.08[-0.58,0.42]

Heterogeneity: Tau2=0.12; Chi2=4.93, df=2(P=0.09); I2=59.42%  

Test for overall effect: Z=0.31(P=0.76)  

   

5.3.2 Cognitive intervention plus other intervention(s)  

Postlethwaite 1986 9 9 -0.1 (0.45) 10.79% -0.13[-1.02,0.75]

Schwartz-B'tt 1994 30 30 -0.5 (0.259) 23.74% -0.48[-0.99,0.03]

Subtotal (95% CI)       34.53% -0.39[-0.83,0.05]

Heterogeneity: Tau2=0; Chi2=0.44, df=1(P=0.51); I2=0%  

Test for overall effect: Z=1.76(P=0.08)  

   

Total (95% CI)       100% -0.2[-0.52,0.12]

Heterogeneity: Tau2=0.05; Chi2=6.12, df=4(P=0.19); I2=34.69%  

Test for overall effect: Z=1.21(P=0.23)  

Test for subgroup differences: Chi2=0.86, df=1 (P=0.35), I2=0%  
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Comparison 6.   Relaxation versus control

Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

1 Pain 13 891 Std. Mean Difference (Random, 95%
CI)

-0.46 [-0.81, -0.11]

1.1 Relaxation only 7 417 Std. Mean Difference (Random, 95%
CI)

-0.71 [-1.29, -0.13]

1.2 Relaxation plus other
intervention(s)

6 474 Std. Mean Difference (Random, 95%
CI)

-0.19 [-0.58, 0.21]

2 Length of stay (days) 7 473 Mean Difference (IV, Random, 95% CI) -0.97 [-1.94, -0.00]

2.1 Relaxation only 2 60 Mean Difference (IV, Random, 95% CI) -0.80 [-2.25, 0.64]

2.2 Relaxation plus other
intervention(s)

5 413 Mean Difference (IV, Random, 95% CI) -1.08 [-2.39, 0.24]

3 Negative affect 11 687 Std. Mean Difference (Random, 95%
CI)

-0.34 [-0.56, -0.12]

3.1 Relaxation only 4 256 Std. Mean Difference (Random, 95%
CI)

-0.26 [-0.57, 0.04]
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Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

3.2 Relaxation plus other
intervention(s)

7 431 Std. Mean Difference (Random, 95%
CI)

-0.40 [-0.73, -0.08]

 
 

Analysis 6.1.   Comparison 6 Relaxation versus control, Outcome 1 Pain.

Study or subgroup Psycho-
logical

preparation

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

6.1.1 Relaxation only  

Gonzales 2010 22 22 -0.5 (0.3) 7.66% -0.47[-1.06,0.12]

Leserman 1989 13 14 -0 (0.374) 6.85% -0.05[-0.78,0.69]

Levin 1987 16 17 -0.3 (0.342) 7.2% -0.33[-1,0.34]

Ma 1996 26 25 -3 (0.408) 6.48% -3.04[-3.84,-2.24]

Miró 1999 46 46 -0.8 (0.216) 8.54% -0.84[-1.26,-0.42]

Roman 2012 21 31 -0.4 (0.281) 7.87% -0.37[-0.92,0.18]

Seers 2008 56 62 -0.1 (0.183) 8.85% -0.13[-0.49,0.23]

Subtotal (95% CI)       53.45% -0.71[-1.29,-0.13]

Heterogeneity: Tau2=0.52; Chi2=47.02, df=6(P<0.0001); I2=87.24%  

Test for overall effect: Z=2.39(P=0.02)  

   

6.1.2 Relaxation plus other intervention(s)  

Fortin 1983 27 25 -1.1 (0.293) 7.74% -1.08[-1.65,-0.5]

McDonald 2004 32 9 -0.5 (0.374) 6.85% -0.46[-1.2,0.27]

Omlor 2000 103 105 -0.3 (0.139) 9.21% -0.28[-0.55,-0.01]

Pellino 2005 32 32 0.2 (0.247) 8.23% 0.16[-0.32,0.65]

Postlethwaite 1986 9 9 0.2 (0.45) 6.04% 0.2[-0.68,1.08]

Schwartz-B'tt 1994 61 30 0.3 (0.222) 8.48% 0.33[-0.1,0.77]

Subtotal (95% CI)       46.55% -0.19[-0.58,0.21]

Heterogeneity: Tau2=0.17; Chi2=18.41, df=5(P=0); I2=72.84%  

Test for overall effect: Z=0.92(P=0.36)  

   

Total (95% CI)       100% -0.46[-0.81,-0.11]

Heterogeneity: Tau2=0.33; Chi2=72.54, df=12(P<0.0001); I2=83.46%  

Test for overall effect: Z=2.56(P=0.01)  

Test for subgroup differences: Chi2=2.13, df=1 (P=0.14), I2=53.07%  
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Analysis 6.2.   Comparison 6 Relaxation versus control, Outcome 2 Length of stay (days).

Study or subgroup Psychological
preparation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

6.2.1 Relaxation only  

Leserman 1989 13 8.8 (3) 14 9.6 (3) 11.18% -0.8[-3.04,1.44]

Levin 1987 16 7.6 (2.3) 17 8.4 (3.1) 13.56% -0.81[-2.69,1.07]

Subtotal *** 29   31   24.74% -0.8[-2.25,0.64]
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Study or subgroup Psychological
preparation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Heterogeneity: Tau2=0; Chi2=0, df=1(P=1); I2=0%  

Test for overall effect: Z=1.09(P=0.27)  

   

6.2.2 Relaxation plus other intervention(s)  

Ashton 1997 20 9.1 (5.8) 12 7.3 (1.4) 8.97% 1.8[-0.86,4.46]

Furze 2009 100 7.6 (2.7) 104 8.3 (5) 20.5% -0.67[-1.76,0.42]

Rajendran 1998 25 12.4 (3.6) 20 18.6 (6.6) 6.85% -6.2[-9.42,-2.98]

Wilson 1981 37 7 (1.5) 18 7.9 (1.4) 23.08% -0.95[-1.77,-0.13]

Ziemer 1982 37 8.1 (3.6) 40 9.1 (3.6) 15.85% -0.97[-2.56,0.62]

Subtotal *** 219   194   75.26% -1.08[-2.39,0.24]

Heterogeneity: Tau2=1.44; Chi2=14.55, df=4(P=0.01); I2=72.51%  

Test for overall effect: Z=1.6(P=0.11)  

   

Total *** 248   225   100% -0.97[-1.94,-0]

Heterogeneity: Tau2=0.89; Chi2=14.57, df=6(P=0.02); I2=58.82%  

Test for overall effect: Z=1.96(P=0.05)  

Test for subgroup differences: Chi2=0.07, df=1 (P=0.78), I2=0%  
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Analysis 6.3.   Comparison 6 Relaxation versus control, Outcome 3 Negative a4ect.

Study or subgroup Psycho-
logical

preparation

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

6.3.1 Relaxation only  

Broadbent 2012 30 30 -0.4 (0.258) 9.72% -0.44[-0.94,0.07]

Leserman 1989 13 14 0.4 (0.377) 6.14% 0.36[-0.38,1.1]

Ma 1996 26 25 -0.5 (0.281) 8.87% -0.55[-1.1,0]

Seers 2008 56 62 -0.2 (0.184) 13% -0.21[-0.57,0.15]

Subtotal (95% CI)       37.72% -0.26[-0.57,0.04]

Heterogeneity: Tau2=0.03; Chi2=4.32, df=3(P=0.23); I2=30.49%  

Test for overall effect: Z=1.67(P=0.09)  

   

6.3.2 Relaxation plus other intervention(s)  

Ashton 1997 15 15 -0.8 (0.369) 6.32% -0.77[-1.49,-0.05]

Fortin 1983 27 25 -0.7 (0.281) 8.87% -0.67[-1.22,-0.12]

Hart 1980 20 20 -0.8 (0.322) 7.55% -0.77[-1.4,-0.14]

Levesque 1977 68 68 0.2 (0.171) 13.65% 0.2[-0.14,0.53]

Pellino 2005 32 32 -0.4 (0.25) 10.03% -0.42[-0.91,0.07]

Postlethwaite 1986 9 9 -0.1 (0.45) 4.74% -0.13[-1.02,0.75]

Schwartz-B'tt 1994 61 30 -0.5 (0.224) 11.12% -0.48[-0.92,-0.04]

Subtotal (95% CI)       62.28% -0.4[-0.73,-0.08]

Heterogeneity: Tau2=0.11; Chi2=14.98, df=6(P=0.02); I2=59.96%  

Test for overall effect: Z=2.46(P=0.01)  

   

Total (95% CI)       100% -0.34[-0.56,-0.12]

Heterogeneity: Tau2=0.06; Chi2=19.36, df=10(P=0.04); I2=48.34%  

Test for overall effect: Z=3.01(P=0)  
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Study or subgroup Psycho-
logical

preparation

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Test for subgroup differences: Chi2=0.4, df=1 (P=0.53), I2=0%  
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Comparison 7.   Hypnosis versus control

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Negative affect 2 72 Std. Mean Difference (Random,
95% CI)

-0.77 [-1.25, -0.30]

1.1 Hypnosis plus other inter-
vention(s)

2 72 Std. Mean Difference (Random,
95% CI)

-0.77 [-1.25, -0.30]

 
 

Analysis 7.1.   Comparison 7 Hypnosis versus control, Outcome 1 Negative a4ect.

Study or subgroup Psycho-
logical

preparation

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

7.1.1 Hypnosis plus other intervention(s)  

Ashton 1997 20 12 -0.8 (0.369) 43.23% -0.77[-1.49,-0.05]

Hart 1980 20 20 -0.8 (0.322) 56.77% -0.77[-1.4,-0.14]

Subtotal (95% CI)       100% -0.77[-1.25,-0.3]

Heterogeneity: Tau2=0; Chi2=0, df=1(P=1); I2=0%  

Test for overall effect: Z=3.18(P=0)  

   

Total (95% CI)       100% -0.77[-1.25,-0.3]

Heterogeneity: Tau2=0; Chi2=0, df=1(P=1); I2=0%  

Test for overall effect: Z=3.18(P=0)  

Favours preparation 21-2 -1 0 Favours control

 
 

Comparison 8.   Emotion-focused interventions versus control

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Pain 3 180 Std. Mean Difference (Random, 95%
CI)

-0.42 [-0.85, 0.00]

1.1 Emotion-focused only 1 18 Std. Mean Difference (Random, 95%
CI)

0.12 [-0.76, 1.00]

1.2 Emotion-focused plus
other intervention(s)

2 162 Std. Mean Difference (Random, 95%
CI)

-0.54 [-0.97, -0.10]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2 Length of stay (days) 3 212 Mean Difference (IV, Random, 95% CI) 0.14 [-0.67, 0.94]

2.1 Emotion-focused plus
other intervention(s)

3 212 Mean Difference (IV, Random, 95% CI) 0.14 [-0.67, 0.94]

3 Negative affect 4 201 Std. Mean Difference (Random, 95%
CI)

-0.24 [-0.55, 0.07]

3.1 Emotion-focused only 1 18 Std. Mean Difference (Random, 95%
CI)

0.12 [-0.76, 1.00]

3.2 Emotion-focused plus
other intervention(s)

3 183 Std. Mean Difference (Random, 95%
CI)

-0.30 [-0.66, 0.06]

 
 

Analysis 8.1.   Comparison 8 Emotion-focused interventions versus control, Outcome 1 Pain.

Study or subgroup Psycho-
logical

preparation

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

8.1.1 Emotion-focused only  

Postlethwaite 1986 9 9 0.1 (0.449) 17.89% 0.12[-0.76,1]

Subtotal (95% CI)       17.89% 0.12[-0.76,1]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.27(P=0.79)  

   

8.1.2 Emotion-focused plus other intervention(s)  

Giraudet 2003 48 52 -0.3 (0.2) 45.99% -0.34[-0.74,0.05]

Lin 2005 32 30 -0.8 (0.261) 36.12% -0.79[-1.3,-0.28]

Subtotal (95% CI)       82.11% -0.54[-0.97,-0.1]

Heterogeneity: Tau2=0.05; Chi2=1.85, df=1(P=0.17); I2=45.89%  

Test for overall effect: Z=2.42(P=0.02)  

   

Total (95% CI)       100% -0.42[-0.85,0]

Heterogeneity: Tau2=0.06; Chi2=3.59, df=2(P=0.17); I2=44.27%  

Test for overall effect: Z=1.94(P=0.05)  

Test for subgroup differences: Chi2=1.71, df=1 (P=0.19), I2=41.6%  

Favours preparation 10.5-1 -0.5 0 Favours control

 
 

Analysis 8.2.   Comparison 8 Emotion-focused interventions versus control, Outcome 2 Length of stay (days).

Study or subgroup Psychological
preparation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

8.2.1 Emotion-focused plus other intervention(s)  

Giraudet 2003 48 8.1 (2.5) 52 7.9 (2.4) 69.86% 0.2[-0.76,1.16]

Lin 2005 32 14.1 (6.8) 30 14.1 (6.1) 6.28% -0.01[-3.22,3.2]

Favours preparation 105-10 -5 0 Favours control
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Study or subgroup Psychological
preparation

Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Schmitt 1973 25 11.8 (3) 25 11.8 (3) 23.86% 0[-1.65,1.65]

Subtotal *** 105   107   100% 0.14[-0.67,0.94]

Heterogeneity: Tau2=0; Chi2=0.05, df=2(P=0.97); I2=0%  

Test for overall effect: Z=0.34(P=0.73)  

   

Total *** 105   107   100% 0.14[-0.67,0.94]

Heterogeneity: Tau2=0; Chi2=0.05, df=2(P=0.97); I2=0%  

Test for overall effect: Z=0.34(P=0.73)  

Favours preparation 105-10 -5 0 Favours control

 
 

Analysis 8.3.   Comparison 8 Emotion-focused interventions versus control, Outcome 3 Negative a4ect.

Study or subgroup Psycho-
logical

preparation

Control Std. Mean
Difference

Std. Mean Difference Weight Std. Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

8.3.1 Emotion-focused only  

Postlethwaite 1986 9 9 0.1 (0.449) 11.41% 0.12[-0.76,1]

Subtotal (95% CI)       11.41% 0.12[-0.76,1]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.27(P=0.79)  

   

8.3.2 Emotion-focused plus other intervention(s)  

Ali 1989 15 15 -0.8 (0.371) 16.17% -0.82[-1.55,-0.09]

Giraudet 2003 48 52 -0.1 (0.199) 44.78% -0.11[-0.5,0.28]

Lamarche 1998 28 25 -0.3 (0.272) 27.63% -0.26[-0.8,0.27]

Subtotal (95% CI)       88.59% -0.3[-0.66,0.06]

Heterogeneity: Tau2=0.03; Chi2=2.85, df=2(P=0.24); I2=29.88%  

Test for overall effect: Z=1.64(P=0.1)  

   

Total (95% CI)       100% -0.24[-0.55,0.07]

Heterogeneity: Tau2=0.02; Chi2=3.53, df=3(P=0.32); I2=14.97%  

Test for overall effect: Z=1.52(P=0.13)  

Test for subgroup differences: Chi2=0.76, df=1 (P=0.38), I2=0%  

Favours preparation 21-2 -1 0 Favours control

 

 

A D D I T I O N A L   T A B L E S
 

Author, year Surgery type
and sample size
(randomized)

Intervention cate-
gories

Pain measure(s)

The first measure listed
is that prioritized in this
review

Pain findings (as available)

Chumbley 2004 Mixed: surgeries
that would re-

Intervention 1: Behav-
ioural instruction (de-
livered in leaflet)

1) Visual analogue scale
(VAS) days 1 to 5 post-
surgery

Cluster-randomized

Table 1.   Findings of studies that examined the outcome pain but could not be included in meta-analyses 
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ceive PCA rou-
tinely

N = 246

Intervention 2: Behav-
ioural instruction (de-
livered in interview)

2) Word rating on 5-point
scale; days 1 to 5 post-
surgery

VAS day 1 postoperatively mean (95%
CI): Control: 3.7 (2.93 to 4.45); Inter-
vention 1: 2.8 (2.04 to 3.56); Interven-
tion 2: 3.2 (2.43 to 6.21).

ANOVA, repeated measures: for VAS
pain scores, between-groups effect: F
= 1.88, P value = 0.23

Daltroy 1998 Total hip or knee
arthroplasty

N = 12

Procedural and senso-
ry information

Day 4 post-surgery

Measure not clearly de-
scribed, assume same as
preoperatively: mean of
3 x 5-point scales assess-
ing pain at night, resting
and when active

Intervention did not affect pain in
general linear model (P value = 0.16)

Dewar 2003 Mixed surgeries

N = 254

Procedural informa-
tion, behavioural in-
struction, cognitive in-
tervention, relaxation

Evening after surgery
(day 0)

Brief Pain Inventory: nu-
merical rating scale from
0 to 10

Control n = 118; intervention n = 104

No significant difference

Enqvist 1997 Breast reduction

N = 50

Relaxation, hypnosis Days 1 to 5 post-surgery,
measured with `10-de-
gree VAS’. Not clear ex-
actly what was asked, or
if measured once in this
period or daily

Control n = 25; intervention n = 23

No significant differences

Ferrara 2008 Total hip re-
placement

N = 23

Behavioural instruc-
tion

15 days and 4 weeks
post-surgery:

VAS

Western Ontario and Mc-
Master Universities Os-
teoarthritis Index (WOM-
AC) subscale

Control n = 12; intervention n = 11

VAS pain scores: significantly lower in
intervention group at 4 weeks (not at
15 days apparently)

Field 1974 Mixed or-
thopaedic
surgery

N = 60

Procedural informa-
tion, hypnosis

Between 2 and 7 days
post-surgery; no further
information

Control n = 30; intervention n = 30

No significant difference

Gilbey 2003 Total hip arthro-
plasty

N = 76

Behavioural instruc-
tion

3 weeks post-surgery

Pain domain of WOMAC

Control n = 25; intervention n = 32

Significant difference (P value < 0.01)
for total WOMAC (pain, physical func-
tion and stiffness) and physical func-
tion domain. Reports surgery had
such beneficial effect on pain that im-
pact of intervention only marginal.

Hawkins 1993 Gynaecological
surgery

N = 60

Behavioural instruc-
tion

48 hours post-surgery:

VAS of average pain;

Control n = 40 (standard care and at-
tention control); intervention n = 20

Table 1.   Findings of studies that examined the outcome pain but could not be included in meta-analyses  (Continued)
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categorical scale (5 cat-
egories from no pain to
unbearable pain);

nurse ratings of pain (col-
lected hourly pain re-
ports when not sleep-
ing for first 48 hours after
surgery)

No significant differences (VAS ANO-
VA F = 0.06, df = 2, P value = 0.93)

Johnson 1978b Sample 1: chole-
cystectomy, N =
81

Sample 2: in-
guinal hernia re-
pair,

N = 68

Intervention 1: ‘In-
struction’: Behaviour-
al instruction (deep
breathing, coughing,
leg exercises)

Intervention 2: ‘Pro-
cedure information’:
focus procedural in-
formation, also some
sensory information
and behavioural in-
struction

Intervention 3: `Sen-
sation information’:
focus: sensory infor-
mation, also some
procedural informa-
tion and behavioural
instruction

2 x 3 factorial design:
no instruction/instruc-
tion (Intervention 1;
no information/infor-
mation (Interventions
2 and 3)

Pain: days 1, 2 and 3
post-surgery: intensity of
sensations on 10-point
scale Scores totaled over
the 3 days in analysis

Sample 1

No main effect of condition

Sample 2

MANOVA with DVs pain and distress
of pain sensation: for first postopera-
tive day: significant main effects for
information level (F(4, 104) = 2.55, P
value < 0.05), trend for an effect for
instruction (F(2, 52) = 3.07, P value =
0.055), but only a main effect for dis-
tress scores reported (no univariate
findings reported for pain – so seems
no significant effects)

Johnson 1985 Abdominal hys-
terectomy

N = 199

Intervention 1: Proce-
dural and sensory in-
formation

Intervention 2: ‘Cogni-
tive-coping technique’
– cognitive interven-
tion

Intervention 3: ‘Be-
havioural-coping tech-
nique’ – behavioural
instruction

2x3 factorial design:
no information/infor-
mation (Intervention
1); no coping tech-
nique/coping tech-
nique (Interventions 2
and 3)

Day 3 post-surgery

Pain scale from 1 to 10

MANOVA, controlling for covariates,
with various outcomes including
pain: ‘significant’ at P value < 0.10:
coping technique, F (16, 286) = 1.59, P
value =0.07. However, pain does not
appear to be one of the outcomes re-
sponsible for this.

Table 1.   Findings of studies that examined the outcome pain but could not be included in meta-analyses  (Continued)
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Kulkarni 2010 Major abdominal
surgery

N = 80

Intervention 1: Be-
havioural instruction
(deep breathing train-
ing)

Intervention 2: Behav-
ioural instruction (in-
centive spirometry)

Intervention 3: Behav-
ioural instruction (spe-
cific inspiratory mus-
cle training)

Pain (no information of
how measured/when)

Control n = 17; intervention 1 n = 17;
intervention 2 n = 15; intervention 3 n
= 17. Median pain score for all groups
is 3 (no ranges/IQRs)

Lilja 1998 Breast cancer
(BC) surgery

N = 46

Total hip re-
placement (THR)

N = 55

Procedural informa-
tion, behavioural in-
struction

First 3 days post-surgery:
VAS

Control: n = 22, mode = 1 (BC day 1);
intervention n = 22

No significant differences groups for
either BC or THR patients (analysed
separately)

Liu 2004 Mixed or-
thopaedic
surgery

N = 74

Cognitive intervention Pain: 0 to 10 VAS; timing
not stated

Control n = 35, mean (SD)= 2.5 (0.52);
intervention n = 39, mean = 2.85
(0.33)

Significant difference (t = 2.61, P
value < 0.05). Discussion: authors
state “patients from the experimen-
tal group…had…low scores on pain
compared to the control group with
statistical significance” (p5). This ap-
pears to be at odds with mean scores,
suggesting error in paper.

Oetker-Black
2003

Total abdominal
hysterectomy

N = 108

Behavioural instruc-
tion, cognitive inter-
vention, relaxation

Day 1 post-surgery:

VAS

At discharge: bodily pain
(Health Status Question-
naire)

No significant differences (VAS:
t(1,105) = -0.54, P value = 0.591)

Parthum 2006 Cardiac surgery

N = 93

Procedural informa-
tion, sensory informa-
tion, behavioural in-
struction

1. Pain intensity: VAS as
part of modified McGill
Pain Questionnaire
(MPQ), day 1 postoper-
ative and retrospective
rating of pain while on
ICU

2. Proportion of patients
in pain postoperatively
(cut oB: VAS > 3 on above
measures)

Cluster-randomized

Control n = 36, median (VAS current,
at rest) = 4.0. Intervention: n = 37, me-
dian = 3.0

No significant differences between
groups

Perri 1979 Vaginal hysterec-
tomy

N = 26

Relaxation Self report. 1 and 3 days
postoperation; ‘McGill-

Control n = 13; intervention mean
= 13. No significant differences be-
tween groups (P value < 0.05)

Table 1.   Findings of studies that examined the outcome pain but could not be included in meta-analyses  (Continued)
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Melzack Pain Question-
naire’

Observed. 1 and 3 days
postoperation – ob-
served pain behaviour –
Chambers-Price Rating
Scale for Pain

Shelley 2007 Coronary artery
bypass surgery

N = 90

Cognitive intervention At discharge (4 days post-
surgery): 10 cm VAS

Control n = 43; intervention n = 37

Significant interaction between
group, self efficacy and external
health locus of control (F(1,71) = 4.06,
P value < 0.05). Post hoc analysis:
trend-level effects: smaller increase
in pain for prepared patients than
controls if high external health lo-
cus of control and low self efficacy.
Matched control appraisal patients:
increased pain in intervention group
compared with controls (controlling
for baseline pain).

Shuldham 2002 Coronary artery
bypass surgery

N = 356

Procedural informa-
tion, behavioural in-
struction

Questionnaires present-
ed on day 3 post-surgery
(or 3rd day after transfer
to ward if still in intensive
care unit on day 3 post-
surgery)

Composite measure (in-
cluding VAS, body map
and categorical rating
scale), authors used VAS
in analysis

No significant differences (using
Mann-Whitney U): U = 10,197.5; Z =
-0.72, P value = 0.47

Vukomanović
2008

Total hip arthro-
plasty

N = 45

Procedural informa-
tion, behavioural in-
struction

VAS at discharge: pain at
rest and movement

Cluster-randomized

Control n = 20, mean (SD) = 6.2
(14.95); Intervention n = 20, mean
(SD) = 3.95 (13.08)

No significant difference in pain

Watt-Watson
2004

Coronary artery
bypass surgery

N = 406

Behavioural instruc-
tion, cognitive inter-
vention

Days 1 to 5 post-surgery:
McGill Short-form.
Scores: Present Pain In-
tensity: most severe pain
in previous 24 hours

Pain Rating Index (sen-
sory, affective and to-
tal); Numerical Rating
Scale (on moving and
worst pain in previous 24
hours)

No main effect of group

Wells 1982 Cholecystectomy

N = 12

No control group Rated on 10 cm line
on evening on day of

Intervention 1: n = 6, mean (SD) eve of
operation = 5.4 (3.39); intervention 2:
n = 6, mean (SD) = 5.65 (1.6)

Table 1.   Findings of studies that examined the outcome pain but could not be included in meta-analyses  (Continued)
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Intervention 1: ‘Con-
trol’: Sensory informa-
tion; behavioural in-
struction

Intervention 2: (do
not appear to receive
‘control’ intervention)

Relaxation

surgery, and days 1 and 2
post-surgery

No main effect for treatment (F(1,7)
= 3.0, P value = 0.13), time (F(7,2) =
3.3, P value = 0.07) or interaction be-
tween treatment and time (F(2,4) =
1.0, P value = 0.4)

Wijgman 1994 Total knee
arthroplasty

N = 64

No control group

Intervention 1: Proce-
dural information

Intervention 2: Behav-
ioural instruction

2, 5, 7, 10, 14 days post-
surgery and at discharge.
VAS where 100 = worst
pain

Overall n at day 2 = 63. Medians
(IQRs) presented in Figure 1, not
clear.

No significant differences between
groups

Ziemer 1982 Gynaecologic or
gastrointestinal

N = 111

Intervention 1: Senso-
ry information

Intervention 2: Senso-
ry information, behav-
ioural instruction, cog-
nitive intervention, re-
laxation

2 to 4 days post-surgery:
5-point pain intensity rat-
ing scale

Control n = 40; intervention 1 n = 34;
intervention 2 n = 37

Focus: correlation of pain with coping
scales

Table 1.   Findings of studies that examined the outcome pain but could not be included in meta-analyses  (Continued)

ANOVA = analysis of variance
BC = breast cancer
F = F statistic (ANOVA)
ICU = intensive care unit
IQR = interquartile range
MANOVA = multivariate analysis of variance
MPQ = McGill Pain Questionnaire (Melzack 1975)
N = number of participants in sample
PCA = patient-controlled analgesia
SD = standard deviation
THR = total hip replacement
VAS = visual analogue scale
 
 

Author, year Surgery type
and sample size
(randomized)

Intervention
categories

Behavioural recovery
measure(s)

The first measure listed
is that prioritized in this
review

Behavioural recovery findings (as avail-
able)

D'Lima 1996 Total knee re-
placement

N = 30

Intervention 1:
Behavioural in-
struction

Intervention 2:
Behavioural in-
struction

3 weeks post-surgery

Function scale from Hos-
pital for Special Surgery
Knee Rating; high score =
better function

Control mean = 35, n= 10

Intervention 1 mean = 32, n = 10

Intervention 2 mean = 30.5, n = 10

"in the immediate postoperative peri-
od both exercise groups showed a steep-
er decline in function than the control
group"; statistics not provided

Table 2.   Findings of studies that examined the outcome behavioural recovery 
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Ferrara 2008 Total hip re-
placement

N = 23

Behavioural in-
struction

15 days and 4 weeks post-
surgery:

Disability (Barthel Index)
(high scores: less disabled)

Functional status (from
WOMAC); high scores =
worse function

Intervention n = 11, control n = 12

No data/findings reported for these time
points (study focus: 3 months postopera-
tion)

Fortin 1976 Herniorraphy,
cholecystecto-
my, intra-pelvic
surgery (pri-
marily hysterec-
tomies)

n = 69

Procedural infor-
mation, behav-
ioural instruction

Day 2 postoperation: "in-
patient ambulatory ac-
tivity" (IAA). Ability to do
physical activities at hos-
pital in immediate postop-
erative period – e.g. move-
ments in bed, get up, walk.
Higher level (max = 3) =
can do more.

Day 10 post-surgery:
‘Activities of Daily Liv-
ing’ (ADL). Capacity to per-
form tasks appropriate to
normal life at home. High-
er level (max = 3) = more
independent.

Authors combined levels 1 and 2 in analy-
sis

2 days IAA: Intervention n at level 3/total
N = 27/37, control group = 5/32

10 days ADL: Intervention n at level 3/to-
tal N = 27/36, control group = 8/31

Better function in intervention than con-
trol group with both assessments

Analysing 29 matched pairs, significant
difference at 2 and 10 days (P value < 0.01
for each, Wilcoxon matched pairs)

Full sample: also significantly different at
both time points (Mann-Whitney U, P val-
ue < 0.05 for each)

Gilbey 2003 Total hip arthro-
plasty

N = 76

Behavioural in-
struction

Week 3 post-surgery:

Physical function domain
of WOMAC

Intervention n = 32; control n = 25

Means/SDs presented only for total WOM-
AC scale, not for physical function do-
main. Significant difference (P value <
0.01) for physical function domain report-
ed (intervention group scoring better).

Heidarnia 2005 Coronary artery
bypass surgery

N = 80

Procedural infor-
mation, behav-
ioural instruction

1 month post-surgery:

SF-36 Physical Function
(high scores = more active)

Nottingham Health Pro-
file (NHP) Physical Mobility
(high scores = greater dys-
function)

Intervention n = 35; control n = 35

SF-36 Physical Function: Intervention
mean = 25.3, control mean = 21.8

NHP Physical Mobility: Intervention mean
= 32.97, control mean = 26.1

Independent t-tests. Intervention group
better than control group on both out-
comes: SF-36 Physical Function (P value <
0.00001); NHP Physical mobility P value <
0.00001)

Hoogeboom
2010

Total hip re-
placement

N = 21

Behavioural in-
struction

Iowa Level of Assistance
Scale - taken each postop-
erative day in hospital; au-
thors used this to measure
"time needed to reach
functional independence":
lower scores = more inde-
pendent

Intervention: time to reach functional in-
dependence median 4 days (range 3 to
6, n = 8(?)); control group median 4 days
(range 3 to 5, n = 10)

Difference in time to reach functional in-
dependence not significant (P value =
0.963)

Table 2.   Findings of studies that examined the outcome behavioural recovery  (Continued)
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Lévesque 1984 Cholecystectomy

N = 125

Intervention 1:
Procedural infor-
mation, senso-
ry information,
behavioural in-
struction, emo-
tion-focused (at
pre-admission,
15 days before
surgery)

Intervention 2:
Procedural infor-
mation, senso-
ry information,
behavioural in-
struction, emo-
tion-focused (af-
ternoon before
surgery)

First 2 post-surgery days:

A postoperative recovery
index; dimension "physi-
cal functional ability". Be-
lieve high scores = better
outcome (not clear).

Cluster-randomized trial. Data = mean
(SD).

Intervention 1: day 1: 14.26 (3.4); day 2:
20.7 (2.5), n = 40

Intervention 2: day 1: 15.45 (3.16); day 2:
20.87 (2.43), n = 42

Control: day 1: 14.65 (3.02); day 2: 20.85
(2.17), n = 43

The 2 intervention groups were combined
for analyses. Carried out multiple regres-
sions to control for other independent
variables (including study group), and
used these to select covariates to enter
into MANOVAs. For physical function re-
covery, no covariates entered for day 1;
state anxiety on eve of surgery for day 2.
Both day 1 and day 2: F ratios not signifi-
cant.

Mahler 1998 Coronary artery
bypass surgery

N = 268

Intervention 1:
Procedural and
sensory informa-
tion; behavioural
instruction

Intervention 2:
Procedural and
sensory informa-
tion; cognitive
intervention

Intervention 3:
Procedural and
sensory informa-
tion; cognitive
intervention

Monitoring of ambulation
with device that counts
movements using mercury
tilt switch. Worn on days
2, 3 and 4 at one hospital;
days 3, 4, 5 post-surgery
at second hospital. Worn
from morning to late after-
noon/early evening.

Intervention 1: mean (SD) = 11.01 (1.02), n
= 65

Intervention 2: 10.77 (1.02), n = 65

Intervention 3: 11.41 (1.12), n = 60

Control: 9.69 (0.85), n = 67

ANOVA and planned orthogonal com-
parisons. No significant effects by study
group (P values < 0.60)

McGregor 2004 Total hip arthro-
plasty

N = 39

Procedural infor-
mation, behav-
ioural instruction

Before discharge:

Barthel Index: high score =
less limited

WOMAC function (high
scores = worse functional
limitations)

Intervention n = 15; control n = 20

Barthel index: Intervention mean (SD):
19.8 (.4); Control: 18.7 (1.4)

WOMAC function: Intervention mean (SD):
25.7 (8.3); Control: 28.3 (12.1)

Barthel Index: better improvement in old-
er adults in intervention group (P value
< 0.005). Trend to reduction in WOMAC
scores for older adults in intervention
group. Does not report analysis of a sim-
ple comparison by group alone.

Oetker-Black
2003

Total abdominal
hysterectomy

N = 108

Behavioural in-
struction, cogni-
tive intervention,
relaxation

At discharge: Health Sta-
tus Questionnaire (HSQ):
Physical Functioning Sub-
scale: high scores = better
outcome

Mean (SD) not reported for HSQ

Ambulation: Intervention mean (SD): 330
(615); control 156 (97)

Table 2.   Findings of studies that examined the outcome behavioural recovery  (Continued)
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Length of time ambulated
on first post-surgery day

HSQ analyses are not presented by sub-
scale

Ambulation: intervention participants
ambulated longer than controls (F(1,105)
= 2.05, P value = 0.043)

Oosting 2012 Total hip arthro-
plasty

N = 30

Behavioural in-
struction

4 days post-surgery:

Iowa Level of Assistance
Scale (ILAS), ability to
function in daily life. Low
scores = more indepen-
dent. Split scores: < 6 (for
"functional mobility" or ≥
6

Intervention: 10 of n = 12 rated "function-
ally mobile"; control: 11 of n = 13 rated
"functionally mobile"

No reported test of significance for this
outcome

Ridgeway 1982 Abdominal hys-
terectomy

N = 60

Intervention 1:
Procedural and
sensory informa-
tion

Intervention 2:
Cognitive inter-
vention

Diary record – days when
performed 10 household
activities over 3 post-
surgery weeks. For score:
summed across tasks and
no. days each was per-
formed.

Intervention 1 mean = 6.6, n = 20

Intervention 2 mean = 6.9, n = 20

Control mean = 5.9, n = 20

Report trend, Intervention 2 doing most
(ANOVA F = 2.2, df = 3.66, P value = 0.10).

NOTE: included a 4th group in ANOVA –
patients who refused information (not
relevant to review as not randomized)

Watt-Watson
2004

CABG

N = 406

Intervention:
Behavioural in-
struction, cogni-
tive intervention

Days 3 and 5 post-surgery:
pain interference with
general activities, sleep,
walking, deep breathing
and coughing (modified
Interference Subscale of
Brief Pain Inventory)

Behavioural recovery: controls: more pain
interference related to deep breathing
and coughing (mean 3.8 (SD 3.1) versus
mean 2.7 (SD 3.1); t(355) = 2.54; P value <
0.01). Other activities not significant.

Zieren 2007 Inguinal hernia
surgery

N = 100

Procedural infor-
mation, behav-
ioural instruction

DAy 1 post-surgery:

SF-36 physical functioning
(high scores: less disabili-
ty)

Intervention n = 50; control n = 50

No statistics presented. Observed that
differences were visible on first postoper-
ative day, with physical and psychological
functions being less affected in interven-
tion than control group.

Table 2.   Findings of studies that examined the outcome behavioural recovery  (Continued)

ADL = activities of daily living
ANOVA = analysis of variance
CABG = coronary artery bypass graP
F = F statistic (ANOVA)
HSQ = Health Status Questionnaire
IAA = inpatient ambulatory activity
ILAS = Iowa Level of Assistance Scale
N = number of participants in sample
NHP = Nottingham Health Profile
SD = standard deviation
SF = Short Form
T = T statistic value (t-test)
WOMAC = Western Ontario and McMaster Osteoarthritis Index
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Author, year Surgery type
and sample size
(randomized)

Intervention cate-
gories

Negative affect
measure(s)

The first measure
listed is that pri-
oritized in this re-
view

Negative affect findings (as available)

Barlési 2008 Thoracic surgery
for non-small cell
lung cancer

N = 102

Procedural informa-
tion

Timing unclear:
at time of surgery
(postoperative pe-
riod) or 1 month
post-surgery

Psychologic Glob-
al Well-being
Scale; compo-
nents include Anx-
iety, Depressed
Mood and Positive
Well-being (also
self control, gen-
eral health, vitali-
ty)

Control n = 34; intervention n = 41

Mean/SD provided only for total scale (includ-
ing non-negative affect components). For
the individual elements, no significant differ-
ences (no details provided).

Burton 1995 Mastectomy/sec-
tor mastectomy
for breast cancer

N = 215

Intervention 1: Cog-
nitive intervention
and emotion-fo-
cused (preoperative
interview)

Intervention 2: Cog-
nitive intervention
and emotion-fo-
cused (preopera-
tive interview + 30
minute ‘chat’ on un-
related matters)

Intervention 3. Cog-
nitive intervention
and emotion-fo-
cused (preopera-
tive interview + 30-
minute brief psy-
chotherapeutic inter-
vention – addition-
al emotion-focused
content)

Day 4 post-
surgery: Hospi-
tal Anxiety and
Depression Scale
(HADS) Anxiety
and Depression.

Also General
Health Question-
naire -28 and
modified Present
State Examination
schedule and the
Diagnostic and
Statistical Manu-
al of Mental Disor-

ders, 3rd Ed (DSM-
III) but results are
not reported.

Only report mean HADS scores for the over-
all sample, not by group at 4 days postopera-
tion. Other negative affect also not reported
by group at this time point.

Chumbley 2004 Mixed: surgeries
that would re-
ceive PCA rou-
tinely

N = 246

Intervention 1: Be-
havioural instruction
(leaflet)

Intervention 2: Be-
havioural instruction
(interview)

24-72 hours post-
surgery:

HADS Anxiety

Profile of Mood
States (POMS)
Tension/anxiety

Cluster-randomized trial

HADS Anxiety: Control mean (95% CI) = 6.17
(5.34 to 8.00, n = 73); Intervention 1 mean
(95% CI) = 6.03 (4.94 to 7.12, n = 75); Interven-
tion 2 mean (95% CI) = 6.52 (5.59 to 7.45, n =
72)

Table 3.   Findings of studies that examined the outcome negative a4ect but could not be included in meta-analyses 
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No significant difference across groups (HADS
anxiety, P value = 0.31; POMS tension/anxiety
P value = 0.28)

Daltroy 1998 Total hip or knee
arthroplasty

N = 222

Procedural and sen-
sory information

Day 4 after
surgery:

State Trait Anxiety
Inventory (STAI)
state anxiety

Intervention did not affect anxiety in general
linear model (P value = 0.94). No interaction
between intervention and denial, anxiety or
desire for information. No main effects men-
tioned.

DeLong 1970 Gall bladder re-
moval and re-
moval of uterus

N = 70

Procedural informa-
tion, sensory infor-
mation, behavioural
instruction

Day 5 or 6 after
surgery:

STAI (state and
trait anxiety)

No differences in anxiety scores across groups
(no statistics provided)

Elsass 1987 Inguinal hernia
or varicose vein
surgery

N = 90

Procedural informa-
tion

1 ½ hours after
surgery and day
after surgery

STAI state anxiety

Control n = 40; intervention n = 40. Anxiety
scores are presented but unclear whether
mean or median: Control score = 52; interven-
tion score = 42 (reading oB Figure 1).

Difference in scores between groups "in-
creased significantly" at 1 ½ hrs after opera-
tion (P value < 0.05, Mann Whitney); interven-
tion group less anxious

Gräwe 2010 Mixed: abdom-
inal or vascular
surgery

N = 96

Sensory information,
cognitive interven-
tion

Days 1 to 3 post-
surgery:

STAI state anxiety

BSKE – gener-
al psychological
well-being

Comparisons by group not reported for this
outcome

Hawkins 1993 Gynaecological
surgery (mixed)

N = 60

Behavioural instruc-
tion

48 hours after
surgery:

Hospital Anxiety
Scale

Control n = 40 (combining standard care and
attention controls); intervention n = 20

No report of comparisons for this outcome

Johnson 1978b Sample 1: chole-
cystectomy, N =
81

Sample 2: in-
guinal hernia re-
pair, N = 68

Intervention 1: ‘In-
struction’: Behav-
ioural instruction
(deep breathing,
coughing, leg exer-
cises)

Intervention 2: ‘Pro-
cedure information’:
focus procedural in-
formation, also some
sensory information
and behavioural in-
struction

Intervention 3: `Sen-
sation information’:
focus: sensory infor-
mation, also some
procedural informa-

Scores totaled
over days 1, 2 and
3: Mood Adjective
Checklist (fear,
well-being, hap-
piness, helpless-
ness, anger)

Sample 1

Negative affect: no main effect of interven-
tions but interactions between instruction
and preoperative fear (F(5, 61) = 4.69, P val-
ue < 0.001) and information and preoperative
fear (F(10,122) = 2.07, P value < 0.05)

Low fear group: `instruction' tended to in-
crease negative moods and decrease posi-
tive moods compared with no-instruction,
and tendency for ‘procedure information’ to
decrease and ‘sensation information’ to in-
crease negative mood compared with no in-
formation, but these comparisons were not
significant

High fear group: `instruction' tended to de-
crease negative mood and increase positive
mood compared with no instruction; sig-

Table 3.   Findings of studies that examined the outcome negative a4ect but could not be included in meta-
analyses  (Continued)
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tion and behavioural
instruction

2 x 3 factorial design:
no instruction/in-
struction (Interven-
tion 1; no informa-
tion/information (In-
terventions 2 and 3)

nificant for anger and happiness (Dunnett’s
t(1,65) = 3.32, P value < 0.001; t(1,65) = 3.35,
P value < 0.001). Those receiving ‘procedure
information’: higher means for fear and pos-
itive moods, and lower means for helpless-
ness and anger, but only anger significant
(Dunnett’s t(2,65) = 2.00, P value < 0.05). ‘Sen-
sation information’: positive moods tended
to be higher and negative moods lower than
no information group; only anger significant
(Dunnett’s t(2,65) = 2.43, P value < 0.025).

Sample 2

Interaction between instruction and informa-
tion (F(10,96) = 1.93, P value < 0.05) but no
significant univariate findings, difficult to in-
terpret

Johnson 1985 Abdominal hys-
terectomy

N = 199

Intervention 1: pro-
cedural and sensory
information

Intervention 2: ‘cog-
nitive-coping tech-
nique’ – cognitive in-
tervention

Intervention 3: ‘Be-
havioural-coping
technique’ – behav-
ioural instruction

2 x 3 factorial design:
no information/infor-
mation (Intervention
1); no coping tech-
nique/coping tech-
nique (Interventions
2 and 3)

Day 3 post-surgery

(and 1st and 4th

weeks post-dis-
charge):

Profile of Mood
States (POMS:
anxiety, confu-
sion, anger, de-
pression, fatigue,

vigour). 3rd post-
operative day and

1st and 4th week
post-discharge.

Outcomes entered into MANOVA included
anxiety. Significant at P value < 0.10: coping
technique, F (16, 286) = 1.59, P value = 0.07
(outcomes physical recovery, narcotic doses
and length of stay seem to be responsible for
this effect). Included race as factor; interac-
tion between race and coping technique (F16,
286) = 1.58, P value = 0.07). For white patients,
‘behavioural coping’ reduced anxiety (Dun-
nett’s t(3,150) = 3.45, P value < 0.001); ‘cogni-
tive’ and ‘behavioural’ techniques reduced
confusion (Dunnett’s t(3,150) = 2.75, P value <
0.025); non-significant for black participants.

Klos 1980 Cholecystectomy

N = 50

Intervention 1: Pro-
cedural information,
behavioural instruc-
tion (pamphlet)

Intervention 2: Pro-
cedural information,
behavioural instruc-
tion (nurse visit)

Intervention 3: Pro-
cedural information,
behavioural instruc-
tion (pamphlet and
nurse visit)

2nd post-surgery
day:

Mood Adjective
Checklist: 15 ad-
jectives describ-
ing 5 mood di-
mensions: fear,
well-being, hap-
piness, helpless-
ness, anger

Authors did not report analyses by whole in-
tervention group; instead, analyses are re-
ported after median split into high- preopera-
tive-fear and low-preoperative fear groups

2 x 2 factorial design: pamphlet/no pamphlet
versus nurse visit/no nurse visit

Significant differences between means of in-
tervention 2 (nurse-visit) and no-nurse visit
for high-preoperative-fear group for well-be-
ing [F(1,20) = 6.57, P value < 0.10] and happi-
ness (F (1,20) = 11.89, P value < 0.05). Patients
with the nurse visit scored higher on positive
moods than those who did not receive it.

Lévesque 1984 Cholecystectomy

N = 125

Intervention 1: Pro-
cedural information,
sensory informa-
tion, behavioural in-
struction, emotion

First 3 days after
surgery

STAI (French ver-
sion) state anxiety

Cluster-randomized

Day 1 Control mean (SD) = 37.5 (8.51, n = 43);
intervention 1 mean (SD) = 35.34 (9.34, n =

Table 3.   Findings of studies that examined the outcome negative a4ect but could not be included in meta-
analyses  (Continued)
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focused (15 days be-
fore surgery)

Intervention 2: Pro-
cedural information,
sensory informa-
tion, behavioural in-
struction, emotion
focused (afternoon
before surgery)

40); intervention 2 mean (SD) = 37.38 (8.29, n
= 42)

No significant difference between groups for
postoperative state anxiety

McGregor 2004 Total hip arthro-
plasty

N = 39

Procedural informa-
tion, behavioural in-
struction

Positive & Nega-
tive Affect Sched-
ule (PANAS)

Control n = 20; intervention n = 15

No mention of findings for analysis by group.
May only be presenting positive findings – if
so, this would suggest null result.

O'Connor 2014 Surgery for rectal
cancer

N = 85

Procedural informa-
tion

Prior to discharge:

HADS anxiety and
depression

Numerical data not reported for this outcome

Control group: slightly higher anxiety score
but not significantly different; depression –
similar means, not significantly different

Oetker-Black
2003

Total abdominal
hysterectomy

N = 108

Behavioural instruc-
tion, cognitive inter-
vention, relaxation

Day 1 post-surgery
day and at dis-
charge:

STAI state anxiety

Only analyses at later time points reported

Osinowo 2003 Not stated – par-
ticipants from
surgical and gy-
naecological
wards

N = 33

Intervention 1: Cog-
nitive intervention
(Rational Emotive
Therapy)

Intervention 2: Cog-
nitive intervention
(Self-Instructional
Training)

24 hours post-
surgery:

STAI state anxiety

HADS Anxiety

HADS Depression

STAI scores: Control mean unclear (2 possi-
ble scores), n = 11; intervention 1 mean (SD) =
30.91 (6.61, n = 11); intervention 2 mean (SD)
= 33.82 (6.21, n = 11). Intervention 2 (SIT): de-
crease in anxiety from pre-intervention to
postoperation.

HADS anxiety: decreased for both interven-
tion groups; changes in control group ns (In-
tervention 1: t(10) = 3.62, P value < 0.01; Inter-
vention 2: t(10) = 2.06, P value < 0.05; control
t(10) = 1.13, non-significant.

HADS depression: no significant changes
across time

Paper generally written unclearly

Shelley 2007 Coronary artery
bypass surgery

N = 90

Cognitive interven-
tion

Day 4 post-
surgery:

Distress (Depres-
sion, Anxiety and
Stress Scales,
DASS)

Control n = 43; intervention n = 37

Direct effect of group not significant; 3-way
interaction was significant (intervention x ex-
ternal health locus of control x self efficacy,
F(1,71) = 6.20, P value < 0.05). Fig 1 suggests,
for intervention participants: lower distress
than controls if EHLC and self efficacy either
both high or both low. If EHLC low and self ef-
ficacy high, appears to be little change; if high
EHLC and low self efficacy then lower distress
for Control group.

Table 3.   Findings of studies that examined the outcome negative a4ect but could not be included in meta-
analyses  (Continued)
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Shuldham 2002 Coronary artery
bypass surgery

N = 356

Procedural informa-
tion and behavioural
instruction

Day 3 post-
surgery:

Anxiety – HADS

Depression –
HADS

‘tense and up-
tight’ – General
Well-being Ques-
tionnaire

‘worn out’ – Gen-
eral Well-being
Questionnaire

Control n = 156; intervention n = 173

No significant differences between variables
at 3 days post-surgery (using Mann-Whitney
U):

Anxiety: U = 11,636, Z = -0.28, P value = 0.78

Depression: U = 10,756; Z = -1.24, P value =
0.22

Tense and uptight: U = 10,008, Z = -1.27, P val-
ue = 0.21

Worn out: U = 9,717.5, Z = -1.49, P value = 0.14

Watt-Watson
2004

CABG

N = 406

Behavioural instruc-
tion, cognitive inter-
vention

Days 3 and 5 post-
surgery

Pain interference
with mood; modi-
fied version of In-
terference Sub-
scale of the Brief
Pain Inventory
(BPI-I)

Findings are not reported for this outcome –
it would appear that authors are only report-
ing significant findings so it seems likely that
group differences were not significant

Table 3.   Findings of studies that examined the outcome negative a4ect but could not be included in meta-
analyses  (Continued)

BPI-I = Interference Subscale of the Brief Pain Inventory
BSKE (EWL) = Befindlichkeitsskalierung durch Kategorien und EigenschaPswörter (measuring general psychological well-being)
CABG = coronary artery bypass graP
CI = confidence interval
DASS = Depression, Anxiety and Stress Scales
DSM-III = Diagnostic and Statistical Manual (of Mental Disorders), version 3
EHLC = external health locus of control
F = F statistic (analysis of variance)
HADS = Hospital Anxiety and Depression Scale
N = number of participants in sample
PANAS = Positive and Negative ABect Schedule
PCA = patient-controlled analgesia
POMS = Profile of Mood States
SD = standard deviation
SIT = Self-Instructional Training
STAI = State Trait Anxiety Inventory
U = U statistic (Mann-Whitney test)
 
 

Author, year Surgery type and
sample size (ran-
domized)

Intervention categories Length of stay findings (as available)

Coslow 1998 Laparoscopic tubal
ligation

N = 30

Procedural information,
sensory information and
behavioural instruction

Intervention n = 15; control n = 15

No significant difference

Table 4.   Findings of studies that examined the outcome length of stay but could not be included in meta-analyses 
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DeLong 1970 Gall bladder re-
moval and removal
of uterus

N = 70

Procedural information,
sensory information, be-
havioural instruction

Intervention n = 31; control n = 33

Intervention significantly decreased no. days in hospi-
tal (F = 4.70, df = 1/62, P value < 0.05). Intervention mean
standardized days 47.06; control mean standardized
days 52.32. When analysed by coping style: intervention
reduced length of stay for copers (F = 6.43, df =1/20, P
value < 0.05), but not avoiders or non-specific defenders.

Field 1974 Mixed orthopaedic
surgery

N = 60

Procedural information,
hypnosis

Intervention n = 30; control n = 30

No significant difference

Gocen 2004 Total hip replace-
ment

N = 59

Behavioural instruction Intervention n = 29; control n = 30

No significant difference (P value > 0.05)

Goodman 2008 Cardiac bypass
surgery

N = 188

Behavioural instruction,
relaxation, emotion-fo-
cused

Intervention median 8.5 (IQR 3.25, range 4 to 50 days, n =
91)

Control median 9 (IQR 3, range 2 to 170 days, n = 90)

No significant difference (Mann-Whitney U = 0.29, P value
not provided)

Greenleaf 1992 Coronary artery by-
pass surgery

N = 32

Intervention 1: Hypnosis
and relaxation

Intervention 2: Hypnosis

No significant difference between the groups

Guo 2012 Cardiac surgery

N = 153

Procedural information Intervention median 14.0 days (IQR 9.3 to 19.8, n = 68)

Control median 12.0 days (IQR 10 to 17, n = 67)

No significant difference (P value = 0.17)

Hoogeboom 2010 Primary total hip
replacement due to
osteoarthritis

N = 21

Behavioural instruction Intervention median: 6 days (range 5 to 22, n = 0)

Control median: 6 days (range 4 to 7, n = 10)

No significant difference (P value = 0.228)

Hulzebos 2006b CABG

N = 279

Procedural information,
behavioural instruction

Intervention median 7 days (range 5 to 41, n = 139)

Control median 8 days (range 6 to 70, n = 137)

Intervention group: significantly shorter stay. Mann-
Whitney U (z = -2.42, P value = 0.02).

Johnson 1978b Sample 1: cholecys-
tectomy, N = 81

Sample 2: inguinal
hernia repair, N = 68

Intervention 1: ‘Instruc-
tion’: Behavioural instruc-
tion (deep breathing,
coughing, leg exercises)

Intervention 2: ‘Procedure
information’: focus pro-
cedural information, also
some sensory information
and behavioural instruc-
tion

Sample 1 (Cholecystectomy)

Length of stay: patients in Intervention 2 (‘Procedure in-
formation’) and Intervention procedure and Interven-
tion 3 (‘Sensation information’): shorter postoperative
stays than no-information participants; only significant
for sensation information (Dunnett’s t(3,64) = 3.45, P val-
ue < 0.001).

Control (no instruction or information intervention):
mean stay = 6.36, n = 10; Intervention 1 only: mean stay

Table 4.   Findings of studies that examined the outcome length of stay but could not be included in meta-
analyses  (Continued)
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Intervention 3: `Sensation
information’: focus: senso-
ry information, also some
procedural information
and behavioural instruc-
tion

2 x 3 factorial design: no
instruction/instruction (In-
tervention 1; no informa-
tion/information (Inter-
ventions 2 and3)

= 6.20, n = 14; Intervention 2 only: mean = 5.97, n = 14; In-
tervention 3 only: mean = 5.78, n = 12; Intervention 1 and
Intervention 2: mean = 5.84, n = 14; Intervention 1 and In-
tervention 3: mean = 5.29, n = 13

Sample 2 (Hernia repair)

No significant effects of interventions for length of stay

Johnson 1985 Abdominal hys-
terectomy

N = 199

Intervention 1: procedural
and sensory information

Intervention 2: ‘cogni-
tive-coping technique’ –
cognitive intervention

Intervention 3: ‘behaviour-
al-coping technique’ – be-
havioural instruction

2 x 3 factorial design: no
information/information
(Intervention 1); no coping
technique/coping tech-
nique (Interventions 2 and
3)

Outcomes entered into MANOVA included length of
stay. Coping technique was significant using a P value <
0.10 criterion (F (16, 286) = 1.59, P value = 0.07). Cogni-
tive-coping group: longer hospitalization than control
group (Dunnett’s t (3,150) = 2.52, P value < 0.025)

Adjusted mean scores and sample size according to cop-
ing groups: Control mean = 6.56, n = 72; Intervention 2
mean = 6.97, n = 48; Intervention 3 mean = 6.50, n = 47

Klos 1980 Cholecystectomy

N = 50

Intervention 1: procedural
information, behavioural
instruction (pamphlet)

Intervention 2: procedural
information, behavioural
instruction (nurse visit)

Intervention 3: procedural
information, behavioural
instruction (pamphlet and
nurse visit)

Authors did not report analyses by whole intervention
group; instead, analyses are reported after median split
into high-preoperative-fear and low-preoperative-fear
groups.

An interaction effect was reported between preoperative
fear and receiving the pamphlet (F(1,39) = 4.14, P value
< 0.05). If high preoperative fear and received pamphlet,
shorter stay than those with high fear who did not re-
ceive pamphlet (but difference in means non-significant:
5.09 versus 5.79 days). If low preoperative fear and pam-
phlet: significantly longer postoperative stay than those
who did not receive pamphlet (F(1,18) = 4.84, P value
< 0.05; means = 5.64 and 4.45). Observations are made
about length of stay in the nurse visit groups, but no sta-
tistical tests are reported.

Low preoperative fear: means for stay length for Inter-
ventions 1, 2, 3 and Control respectively are: 5.64, 4.61,
5.05, 4.45

High preoperative fear: means for stay length for Inter-
ventions 1, 2, 3 and Control respectively are: 5.18, 6.02,
5.33, 5.91

Kulkarni 2010 Major abdominal
surgery

N = 80

Intervention 1: behav-
ioural instruction (deep
breathing training)

Intervention 1 (Deep breathing): median stay = 5 days
(range 1 to 10, n=17); Intervention 2 (Incentive spirome-
try): median = 4 (range 2 to 22, n = 15); Intervention 3 (In-
spiratory muscle training); median = 4 (range 1 to 13, n =
17)

Table 4.   Findings of studies that examined the outcome length of stay but could not be included in meta-
analyses  (Continued)
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Intervention 2: behaviour-
al instruction (incentive
spirometry)

Intervention 3: behaviour-
al instruction (specific in-
spiratory muscle training)

Control median stay = 6 (range 1 to 14, n = 17)

No analysis is reported

Letterstål 2004 Abdominal aortic
aneurysm open re-
pair

N = 52

Procedural and sensory in-
formation

Intervention: median = 11 days (range 4 to 34, n = 18)

Control: median = 9 days (range 6 to 42, n = 17)

Mann-Whitney: no difference between groups (P value =
0.14)

Levesque 1977 Cholecystectomy (n
= 82); hysterectomy
(n = 54)

Total N = 136

Procedural information,
behavioural instruction,
relaxation

No significant difference

Lévesque 1984 Cholecystectomy

N = 125

Intervention 1: procedur-
al information, sensory in-
formation, behavioural
instruction, emotion-fo-
cused (at pre-admission,
15 days before surgery)

Intervention 2: procedur-
al information, sensory in-
formation, behavioural
instruction, emotion-fo-
cused (afternoon before
surgery

Cluster-randomized trial

Intervention 1 mean (SD) = 5.85 (1.19), n = 40

Intervention 2 mean (SD) = 5.94 (1.42), n = 42

Control mean (SD) = 5.60 (1.05), n = 43

No analyses are reported for length of stay

Oetker-Black 2003 Total abdominal
hysterectomy

N = 108

Behavioural instruction,
cognitive intervention, re-
laxation

No significant difference: t(1,93) = -0.77, P value = 0.444)

Oliphant 2013 Pelvic reconstruc-
tive and/or uri-
nary incontinence
surgery

N = 199

Behavioural instruction Intervention median = 1 day (IQR 0 to 2, n = 93); control
median = 1 day (IQR 0 to 2, n = 93)

No significant difference (Mann-Whitney U, P value =
0.63)

Omlor 2000 Inguinal hernia
surgery or thy-
roidectomy

N ≥ 211

Procedural information,
relaxation

Intervention n = 103; control n = 105

No significant difference. The paper presents medians
(ranges) for control and intervention groups, by each
type of surgery and combined, but there appears to be
an error as these are contradictory:

Inguinal hernia, intervention: 7.5 (1 to 11); control: 8 (3 to
22)

Thyroidectomy, intervention: 7.2 (2 to 16); control: 7.9 (4
to 13)

Groups combined: intervention median 7.95; control me-
dian 7.4

Table 4.   Findings of studies that examined the outcome length of stay but could not be included in meta-
analyses  (Continued)
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Pellino 2005 Orthopaedic
surgery procedures.
90 randomized; 83
consented (consent
post-randomiza-
tion).

Procedural information,
behavioural instruction

No significant difference

Data reported: expected length of stay minus actual
length of stay (days):

Intervention mean = -0.46 (SD 1.00, n = 39)

Control mean = -0.29 (SD 1.19, n = 35)

Rosenfeldt 2011 CABG and/or valve
surgery

N = 119

Behavioural instruction,
cognitive intervention, re-
laxation

Intervention median = 6 days (IQR 5 to 8, n = 60)

Control median = 6 days (IQR 5 to 8, n = 57)

No significant difference (Wilcoxon, P value = 0.54)

Vukomanović 2008 Total hip arthro-
plasty

N = 45

Procedural information,
behavioural instruction

Cluster-randomized trial

Intervention mean (SD) = 9.8 (2.4), n = 20

Control mean (SD) = 10.2 (1.7), n = 20

No significant difference, P value ≤ 0.67

Table 4.   Findings of studies that examined the outcome length of stay but could not be included in meta-
analyses  (Continued)

CABG = coronary artery bypass graP
F = F statistic (analysis of variance)
IQR = inter-quartile range
MANOVA = multivariate analysis of variance
N = number of participants in sample
SD = standard deviation
 

 

A P P E N D I C E S

Appendix 1. Search strategy for CENTRAL, The Cochrane Library

#1 MeSH descriptor Patient Education as Topic explode all trees
#2 MeSH descriptor Behavior Therapy explode all trees
#3 MeSH descriptor Cognitive Therapy explode all trees
#4 MeSH descriptor Relaxation Therapy explode all trees
#5 MeSH descriptor Hypnosis, Anesthetic explode all trees
#6 MeSH descriptor Imagery (Psychotherapy) explode all trees
#7 (prevent* near (anxiety or stress or depression or catastrophizing or negative orientation or noxious stimuli or negative emotion*))
#8 physiotherapy exercise*:ti,ab or taking analgesic* or (Psychological near preparation*) or ((sensory or procedural) near information)
or behavio?ral instruction* or ((emotion?focused or cognitive) near intervention*) or (relaxation or hypnosis):ti,ab or (cognitive near
(reframing or distraction)) or guided imagery
#9 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8)
#10 MeSH descriptor Postoperative Care explode all trees
#11 MeSH descriptor Pain, Postoperative explode all trees
#12 MeSH descriptor Postoperative Complications explode all trees
#13 MeSH descriptor General Surgery explode all trees
#14 MeSH descriptor Cholecystectomy explode all trees
#15 MeSH descriptor Hysterectomy explode all trees
#16 MeSH descriptor Arthroplasty, Replacement explode all trees
#17 MeSH descriptor Arthroplasty explode all trees
#18 MeSH descriptor Anesthetics, General explode all trees
#19 MeSH descriptor Anesthesia, General explode all trees
#20 ((post?operative near (outcome* or pain)) or post?surgical pain) or (surgery or operat*):ti,ab or surgical procedure*
#21 (cholecystectom* or hysterectom* or (hernia near repair*) or herniorrhaph* or hernioplasty or (joint replacement near surgery) or
arthroplasty) or (general near an?esth*):ti,ab
#22 (#10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21)
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#23 (#9 AND #22)
#24 MeSH descriptor Economics explode all trees
#25 MeSH descriptor Costs and Cost Analysis explode all trees
#26 MeSH descriptor Cost-Benefit Analysis explode all trees
#27 MeSH descriptor Cost Savings explode all trees
#28 MeSH descriptor Quality-Adjusted Life Years explode all trees
#29 (economic near evaluation):ti,ab or cost eBectiveness analysis or cost utility analysis
#30 (#24 OR #25 OR #26 OR #27 OR #28 OR #29)
#31 (#23 AND #30)

Appendix 2. Search strategy for MEDLINE (Ovid SP)

1. (prevent* adj3 (anxiety or stress or depression or catastrophizing or negative orientation or noxious stimuli or negative emotion*)).mp.
2. physiotherapy exercise*.ti,ab. or taking analgesic*.mp. or (Psychological adj3 preparation*).mp. or ((sensory or procedural)
adj3 information).mp. or behavio?ral instruction*.mp. or ((emotion?focused or cognitive) adj3 intervention*).mp. or (relaxation or
hypnosis).ti,ab. or (cognitive adj3 (reframing or distraction)).mp. or guided imagery.mp.
3. Patient Education as Topic/ or Behavior Therapy/ or Cognitive Therapy/ or Relaxation Therapy/ or Hypnosis, Anesthetic/ or Hypnosis/
or "Imagery (Psychotherapy)"/
4. 1 or 2 or 3
5. ((post?operative adj3 (outcome* or pain)) or post?surgical pain).mp. or (surgery or operat*).ti,ab. or surgical procedure*.mp.
6. Postoperative Care/ or exp Pain, Postoperative/ or Postoperative Complications/ or General Surgery/ or Cholecystectomy/ or
Hysterectomy/ or Arthroplasty, Replacement/ or Arthroplasty/ or Anesthetics, General/ or Anesthesia, General/
7. (cholecystectom* or hysterectom* or (hernia adj5 repair*) or herniorrhaph* or hernioplasty or (joint replacement adj3 surgery) or
arthroplasty).mp. or (general adj3 an?esth*).ti,ab.
8. 6 or 7 or 5
9. ((randomized controlled trial or controlled clinical trial).pt. or randomized.ab. or placebo.ab. or clinical trials as topic.sh. or randomly.ab.
or trial.ti.) not (animals not (humans and animals)).sh.
10. Economics/ or "Costs and Cost Analysis"/ or exp Cost-Benefit Analysis/ or (economic adj3 evaluation).ti,ab. or cost eBectiveness
analysis.mp. or cost utility analysis.mp. or Cost minimisation.mp. or "Cost Savings"/ or QALY.mp. or Quality-Adjusted Life Years/
11. (10 or 9) not (child not (child and adult)).sh.
12. 8 and 11 and 4

Appendix 3. Search strategy for EMBASE (Ovid SP)

1. ((prevent* adj3 (anxiety or stress or depression or catastrophizing or negative orientation or noxious stimuli or negative emotion*))
or physiotherapy exercise* or taking analgesic* or (psychological adj3 preparation*) or ((sensory or procedural) adj3 information) or
behavio?ral instruction* or ((emotion?focused or cognitive) adj3 intervention*) or (relaxation or hypnosis) or (cognitive adj3 (reframing or
distraction)) or guided imagery).ti,ab. or patient education/ or behavior therapy/ or cognitive therapy/ or relaxation training/ or hypnosis/
or psychotherapy/
2. ((post?operative adj3 (outcome* or pain)) or post?surgical pain or (surgery or operat*) or surgical procedure*).ti,ab. or postoperative
care/ or postoperative pain/ or postoperative complication/ or general surgery/ or cholecystectomy/ or hysterectomy/ or arthroplasty/ or
anesthetic agent/ or general anesthesia/ or (cholecystectom* or hysterectom* or (hernia adj5 repair*) or herniorrhaph* or hernioplasty or
(joint replacement adj3 surgery) or arthroplasty).ti,ab. or (general adj3 an?esth*).ti,ab.
3. 1 and 2
4. ((((randomized controlled trial or controlled clinical trial).pt. or randomized.ab. or placebo.ab. or clinical trials as topic.sh. or
randomly.ab. or trial.ti.) not (animals not (humans and animals)).sh.) or economics/ or "cost benefit analysis"/ or "cost eBectiveness
analysis"/ or (economic adj3 evaluation).ti,ab. or cost eBectiveness analysis.mp. or "cost utility analysis"/ or "cost minimization analysis"/
or "cost control"/ or QALY.mp. or quality adjusted life year/) not (child not (child and adult)).sh.
5. 3 and 4

Appendix 4. Search strategy for CINAHL (EBSCOhost)

S1   ( (MH "Patient Education") OR (MH "Behavior Therapy") OR (MH "Cognitive Therapy") OR (MH "Hypnosis, Anesthetic") OR (MH
"Guided Imagery") ) OR ( (prevent* and (anxiety or stress or depression or catastrophizing or negative orientation or noxious stimuli or
negative emotion*)) ) OR ( physiotherapy exercise* or taking analgesic* or (Psychological and preparation*) or ((sensory or procedural) and
information) or behavio?ral instruction* or ((emotion?focused or cognitive) and intervention*) or (relaxation or hypnosis) or (cognitive and
(reframing or distraction)) or guided imagery )
S2  ( (MH "Postoperative Care") OR (MH "Postoperative Complications") OR (MH "Cholecystectomy") OR (MH "Hysterectomy") OR (MH
"Arthroplasty, Replacement") OR (MH "Anesthetics, General") OR (MH "Anesthesia, General") OR (MH "Arthroplasty") ) OR ( ((post?operative
and (outcome* or pain)) or post?surgical pain) or (surgery or operat*) or surgical procedure* ) OR ( (cholecystectom* or hysterectom* or
(hernia repair*) or herniorrhaph* or hernioplasty or (joint replacement and surgery) or arthroplasty) or (general and an?esth*) )
S3  S1 and S2

Psychological preparation and postoperative outcomes for adults undergoing surgery under general anaesthesia (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

219



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

S4   ( (MH "Random Assignment") OR (MH "Clinical Trials") OR (MH "Double-Blind Studies") OR (MH "Intervention Trials") OR (MH
"Randomized Controlled Trials") OR (MH "Single-Blind Studies") OR (MH "Triple-Blind Studies") ) OR ( (MH "Economics") OR (MH "Costs
and Cost Analysis") OR (MH "Cost Control") OR (MH "Quality-Adjusted Life Years") )
S5  S3 and S4
S6  (child not (child and adult))
S7  S5 not S6

Appendix 5. Search strategy for ISI Web of Science

#1 TS=(prevent* SAME (anxiety or stress or depression or catastrophizing or negative orientation or noxious stimuli or negative emotion*))
or TS=(physiotherapy exercise* or taking analgesic* or (psychological SAME preparation*) or ((sensory or procedural) SAME information) or
behavio?ral instruction* or ((emotion?focused or cognitive) SAME intervention*) or (relaxation or hypnosis) or (cognitive SAME (reframing
or distraction)) or guided imagery)
#2 TS=((post?operative SAME (outcome* or pain)) or post?surgical pain or surgery or operat* or surgical procedure*) or
TS=(cholecystectom* or hysterectom* or (hernia SAME repair*) or herniorrhaph* or hernioplasty or joint replacement surgery or
arthroplasty or (general SAME an?esth*))
#3 #2 AND #1
#4 TI=random* or TI=trial* or TS=(cost eBectiveness analysis or cost utility analysis or cost minimisation or QALY or Quality-Adjusted Life
Years)
#5 #4 AND #3

Appendix 6. Data extraction form

 

Study details

Study ID:

Authors:

Year:

Journal/source:

Volume/page numbers:

Title:

Study location and setting:

Language:

Reviewer: Date of entry:

Participant characteristics

Age (mean, median, range etc):

Gender (no./%):

Surgery type(s):

% general anaesthetic:

% sedative prior to anaesthetic:

No. eligible patients: No. randomized:
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No./% participants lost to follow-up:

Interventions.

Please provide judgement of type of intervention according to systematic review categories (in addition to authors’ descrip-
tions).

Control group

Components (as described by authors):

Components (as per review definitions):

Administration (including when, duration, by whom, how, materials):

Fidelity (integrity of intervention delivery, participant adherence, attrition rate):

Loss to follow-up:

Intervention 1:

Theoretical basis of intervention:

Components (as described by authors):

Components (as per review definitions):

Administration (including when, duration, by whom, how, materials):

Fidelity (integrity of intervention delivery, participant adherence, attrition rate):

Procedure-specific (to this type of surgery) or general?

Loss to follow-up:

Intervention 2:

Theoretical basis of intervention:

Components (as described by authors):

Components (as per review definitions):

Administration (including when, duration, by whom, how, materials):

Fidelity (integrity of intervention delivery, participant adherence, attrition rate):

Procedure-specific (to this type of surgery) or general?

Loss to follow-up:

Intervention 3:

Theoretical basis of intervention:

Components (as described by authors):

Components (as per review definitions):

Administration (including when, duration, by whom, how, materials):

Fidelity (integrity of intervention delivery, participant adherence, attrition rate):

Procedure-specific (to this type of surgery) or general?

  (Continued)
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Loss to follow-up:

Outcomes

We are only considering outcomes measured within 30 days/1 month post-surgery. For the outcomes of behavioural recovery
and negative affect we are only including studies that use measures with published psychometric properties (including relia-
bility and validity).

Outcome 1:

Outcome type (study definition):

Outcome type (review definition – if different):

Timing of outcome:

Measurement tool (including upper/lower limits, whether high or low score desirable)

Published psychometrics for measurement tool? Y / N / N/A

Outcome 2:

Outcome type (study definition):

Outcome type (review definition – if different):

Timing of outcome:

Measurement tool (including upper/lower limits, whether high or low score desirable)

Published psychometrics for measurement tool? Y / N / N/A

Outcome 3:

Outcome type (study definition):

Outcome type (review definition – if different):

Timing of outcome:

Measurement tool (including upper/lower limits, whether high or low score desirable)

Published psychometrics for measurement tool? Y / N / N/A

Outcome 4:

Outcome type (study definition):

Outcome type (review definition – if different):

Timing of outcome:

Measurement tool (including upper/lower limits, whether high or low score desirable)

Published psychometrics for measurement tool? Y / N / N/A

Outcome 5:

Outcome type (study definition):

Outcome type (review definition – if different):

Timing of outcome:

Measurement tool (including upper/lower limits, whether high or low score desirable)

  (Continued)
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Published psychometrics for measurement tool? Y / N / N/A

Outcome 6

Outcome type (study definition):

Outcome type (review definition – if different):

Timing of outcome:

Measurement tool (including upper/lower limits, whether high or low score desirable)

Published psychometrics for measurement tool? Y / N / N/A

Any outcomes collected but not reported? Yes / No

If yes, give details:

Were other outcomes measured? (i.e. study outcomes that do not meet our inclusion criteria (including timing requirements).
If so, list names of all outcomes with time points below.

  (Continued)

 
 

Continuous data

Outcome

(add label)

Intervention 1 (state) Control

  N Mean (SD) N Mean (SD)

1.        

2.        

3.        

Outcome

(add label)

Intervention 2 (state) Control

  N Mean (SD) N Mean (SD)

1.        

2.        

3.        

Outcome

(add label)

Intervention 3 (state) Control

  N Mean (SD) N Mean (SD)

1.        
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2.        

3.        

  (Continued)

 
 

Dichotomous data

Outcome

(add label)

Intervention 1 (n/N)

n = no. participants with the outcome

N = no. participants at risk of outcome

Control (n/N)

n = no. participants with the outcome

N = no. participants at risk of outcome

1.    

2.    

3.    

Outcome

(add label)

Intervention 2 (n/N)

n = no. participants with the outcome

N = no. participants at risk of outcome

Control (n/N)

n = no. participants with the outcome

N = no. participants at risk of outcome

1.    

2.    

3.    

Outcome

(add label)

Intervention 3 (n/N)

n = no. participants with the outcome

N = no. participants at risk of outcome

Control (n/N)

n = no. participants with the outcome

N = no. participants at risk of outcome

1.    

2.    

3.    

 

 
 

Other outcome information: e.g. study’s estimation of effect sizes with confidence intervals & p values, any subgroup analyses,
comments on analyses (e.g. use of multi-level modelling/random effects regression).

 

 
 

Information on cost per outcome: If any information is given on cost per outcome, detail below (brief summary).
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Information on resource use (Please list any outcomes measuring resource use – including any already listed in Outcomes above)
(examples: length of stay, analgesia measures).

  (Continued)

 
 

Other relevant information

Please indicate if there are gaps in the available data provided & where further information should be requested from the author.

Indicate if any data were obtained from the primary author, if results estimated e.g. from graphs or calculated by you (give formula) –
indicate any other methods of obtaining results other than reading in paper.

Any other comments – including writing actions e.g. contact with study authors.

 

 

Appendix 7. Risk of bias form

The Cochrane tool for assessing risk of bias (with additional intention-to-treat item).

 

Domain Support for judgement Review authors’ judgement

Selection bias   High risk, low risk or un-
clear

Random sequence
generation

Describe the method used to generate the allocation sequence in suffi-
cient detail to allow an assessment of whether it should produce compa-
rable groups.

Selection bias (biased alloca-
tion to interventions) due to
inadequate generation of a
randomized sequence.

Allocation conceal-
ment

Describe the method used to conceal the allocation sequence in suffi-
cient detail to determine whether intervention allocations could have
been foreseen in advance of, or during, enrolment.

Selection bias (biased allo-
cation to interventions) due
to inadequate concealment
of allocations prior to assign-
ment.

Performance bias    

Blinding of partici-
pants and personnel

Describe all measures used, if any, to blind study participants and per-
sonnel from knowledge of which intervention a participant received. Pro-
vide any information relating to whether the intended blinding was effec-
tive.

Performance bias due to
knowledge of the allocated
interventions by participants
and personnel during the
study.

Detection bias    

Blinding of outcome
assessment

(please note if this dif-
fers with different out-
comes)

Describe all measures used, if any, to blind outcome assessors from
knowledge of which intervention a participant received. Provide any in-
formation relating to whether the intended blinding was effective.

Detection bias due to knowl-
edge of the allocated inter-
ventions by outcome asses-
sors.

Attrition bias    
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Incomplete outcome
data

Outcome:

(add a table line for
each additional out-
come, if differs)

Describe the completeness of outcome data for each main outcome, in-
cluding attrition and exclusions from the analysis. State whether attrition
and exclusions were reported, the numbers in each intervention group
(compared with total randomized participants), reasons for attrition/ex-
clusions where reported, and any re-inclusions in analyses performed by
the review authors.

Attrition bias due to amount,
nature or handling of incom-
plete outcome data

Reporting bias    

Selective reporting State how the possibility of selective outcome reporting was examined
by the review authors, and what was found.

Reporting bias due to selec-
tive outcome reporting.

Other bias    

‘Intention-to-treat’

See Higgins 2011
16.2.1.

Were participants kept in the intervention groups to which they were ran-
domized, regardless of the intervention they received?

Alternative possibilities: per-protocol (only analysed if received some of
allocated treatment) or treatment-received (allocated according to the
treatment received rather than that to which randomized).

Bias due to analysis being
per-protocol or treatment-re-
ceived.

Other sources of bias
e.g. contamination,
clustering?

State any important concerns about bias not addressed in the other do-
mains in the tool.

Bias due to problems not
covered elsewhere in the ta-
ble.

  (Continued)
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Conceiving the review: Rachael Powell (RP), Marie Johnston (MJ), Julie Bruce (JB)

Co-ordinating the review: RP

Undertaking searches of electronic databases: Karen Hovhanisyan

Screening search results: RP, Mary Unsworth (MU)

Organizing retrieval of papers: RP, MU

Screening retrieved papers against inclusion criteria: RP, MU, Anne Manyande (AM), Claus Vögele (CV), Julie Bruce (JB), Neil Scott (NS), MJ,
Lucie Byrne-Davis (LBD)

Appraising quality of papers: RP, JB, Claus Vögele (CV), AM, LBD, MU, NS, MJ

Abstracting data from papers: RP, JB, CV, AM, LBD, MU, NS, MJ

Providing clinical advice: Christian Osmer

Writing to authors of papers for additional information: RP

Obtaining and screening data on unpublished studies:  RP, JB, screening and extraction team as per published studies

Data management for the review: RP, JB, NS

Entering data into Review Manager (RevMan 5.3): NS (numerical data) and RP (study characteristics, risk of bias)

Analysis of RevMan statistical data: NS
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Interpretation of data: NS and RP

Statistical inferences: NS and RP

Writing the review: RP with support from all other authors

Securing funding for the review: RP with support from all other authors

Performing previous work that was the foundation of the present study: MJ, CV
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Christian Osmer died in February 2015. He provided essential guidance from a clinical perspective. Review data were meta-analysed and
narratively synthesized aPer this date.

D E C L A R A T I O N S   O F   I N T E R E S T

Rachael Powell designed a study, whilst she was a post-doctoral researcher at the University of Auckland, that would have been eligible
for inclusion in this review had it been completed. However, the study did not progress due to recruitment problems (very few data sets
were completed and the study was halted). As noted in Sources of support funding from two sources was received to support research
assistants working on the review.

Neil W Scott's institution received National Health Service (NHS) Grampian Endowment Research Grants for statistical analysis.

Anne Manyande was the first author on two studies that we considered for inclusion in this review (Manyande 1995; Manyande 1998). We
excluded these studies because participants were not randomly allocated to condition.

Julie Bruce: none known.

Marie Johnston and Claus Vögele carried out a systematic review and meta-analysis in this area (Johnston 1993), but searching techniques
have since become more sophisticated due to technological developments.

Lucie Byrne-Davis: none known.

Mary Unsworth had financial support as a Research Assistant at Aston University and the University of Manchester for part of the submitted
work.

Christian Osmer is deceased; no declarations of interest available.
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The definitions for cognitive and emotion-focused interventions are clearer in the review than in the protocol - when extracting data we
found that the original definitions were insuBiciently detailed to make good judgements. We have also clarified that, rather than ̀ cognitive
behavioural intervention', this should have read `cognitive interventions'. We clarified what we meant by `psychological preparation' -
indicating that this had to be provided before surgery, and that we were interested in intervention content, not format or timing - and
also clarified that where the control group received content that fit one of our psychological intervention categories, the intervention
had to receive additional content in that element for that type of psychological preparation to be recorded. We also enhanced the data
extraction form as the study progressed (latest version included as Appendix 6) - there were no changes in the data extracted, but the form
amendments made it easier for reviewers to provide complete extractions.
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An inclusion criterion was that at least some patients in a study underwent general anaesthesia. Unfortunately, many studies did not report
the anaesthesia type used, so in the review we first contacted authors to ask about the anaesthesia used and, if no response was received,
asked a clinician colleague (either a surgeon or consultant anaesthesiologist) about what the typical procedure would be for that type of
surgery.

In the protocol, we stated that outcome measures would not form part of the inclusion criteria, to allow for the inclusion of studies that
identified unanticipated benefits or harm, and we also included a range of pre-specified measures. However, because of the size of the
review and team resources, this was not manageable. We therefore limited the review to only include studies with the key outcomes of
postoperative pain, negative aBect, length of stay and behavioural recovery, and only included postoperative outcomes measured within
30 days or one month aPer surgery. We also removed the commitment to analyse economic data. We did note on extraction forms when
economic data were available, however (information on cost per outcome and resource use), in case a future researcher might find this
information useful. Economic data were rarely provided so we do not believe excluding this data has limited the review findings.

We refined our search criteria such that, instead of searching the reference and citation lists of all relevant papers, we only searched the
reference lists of relevant papers for additional sources where the papers being searched were in English. We also refined our approach to
contacting authors. Rather than sending a single email asking for all additional data (which was highly time consuming and rarely resulted
in a response), we followed a two-stage approach. The first email asked for the key information of whether general anaesthesia was used,
whether any outcomes were measured that were not reported and whether they knew of other studies that might be suitable for inclusion
in the review. If a response was received to this first email, a second email was sent to request any further details.

We did not carry out subgroup analysis by the way people respond to information (e.g. `monitors' versus `blunters' - information seekers
versus avoiders, Miller 1983) because only three included studies fitted these criteria. We also did not carry out subgroup analysis according
to whether interventions were classified as ̀ general' versus ̀ specific' because agreement between extractors was low, and it became clear
that this is not a dichotomous category - there are varying degrees of the extent to which an intervention could be given to any patient
undergoing surgery as opposed to only suiting patients undergoing a specific type of surgery. We had planned to compare studies that
diBered in the timing of the outcome measure (e.g. comparing acute and chronic postoperative pain). As we have since limited the review
to only include outcomes measured within one month of surgery, we have not carried out this subgroup analysis. There were diBerences
in timings of outcome measures on a smaller timescale, and valuable secondary analyses could be conducted to explore this, but it is
outside the scope of this review. We also have not carried out planned subgroup comparisons to address diBerent surgical procedures, the
use of diBerent measures to assess the same outcome, and diBering focuses of interventions within each category type. These would be
valuable analyses to carry out but given the size of this review, and the complexity of intervention combinations within and across studies,
we decided to focus on the primary questions and outcomes. We also did not conduct subgroup or sensitivity analyses by study quality as
so few `low risk' studies were identified (see Risk of bias in included studies).

In the protocol, we anticipated that studies might use multiple measures of pain within a study and pre-specified the order in which we
would use pain measurements. In conducting extraction, we identified additional use of multiple measures and so had to decide which to
prioritize in analysis. For pain, we kept the order 1 to 4 as specified in the protocol under pain continuous measures (1a). On carrying out
the review we added the further decisions under pain 1a, and also the specifications for multiple measures of behavioural recovery and
negative aBect. To minimize bias, the lead author (RP) presented the authorship team with the measurement options, with only RP able
to view the data extracted. The other team members then discussed and decided on the order of priority, according to the extent to which
measures were found to be psychometrically sound and frequency of use in research.

In the protocol, we stated that we would seek English translations of non-English studies that had the potential to be included. For practical
reasons, we amended this procedure slightly, following the procedure outlined in the review Methods.

We did not plan, in the protocol, to assess reporting biases because of the probable heterogenous nature of the studies and probable small
number of studies appropriate for comparison using, for example, funnel plots. However, there were suBicient studies to create funnel
plots for the overall `omnibus' analyses so we examined these.

We made the following additional analysis decisions: some studies only reported mean (SD) change from baseline (rather than absolute
mean (SD)); for these studies we used the diBerence in mean change scores as the eBect size. If no continuous pain data were available but
dichotomous data were presented, we used the log odds ratio as the eBect size.
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Medical Subject Headings (MeSH)

*ABect;  Anesthesia, General;  Anxiety  [therapy];  Elective Surgical Procedures  [*psychology];  Length of Stay  [*statistics & numerical
data];  Pain, Postoperative  [*prevention & control];  Patient Education as Topic  [*methods];  Preoperative Care  [methods]
 [*psychology];  Randomized Controlled Trials as Topic;  Relaxation Therapy;  Sensation;  Thinking;  Treatment Outcome

MeSH check words

Adult; Humans
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