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A B S T R A C T

Background

The organization of elective surgical services has changed in recent years, with increasing use of day surgery, reduced hospital stay
and preoperative assessment (POA) performed in an outpatient clinic rather than by a doctor in a hospital ward aFer admission. Nurse
specialists oFen lead these clinic-based POA services and have responsibility for assessing a patient's fitness for anaesthesia and surgery
and organizing any necessary investigations or referrals. These changes oGer many potential benefits for patients, but it is important to
demonstrate that standards of patient care are maintained as nurses take on these responsibilities.

Objectives

We wished to examine whether a nurse-led service rather than a doctor-led service aGects the quality and outcome of preoperative
assessment (POA) for elective surgical participants of all ages requiring regional or general anaesthesia. We considered the evidence
that POA led by nurses is equivalent to that led by doctors for the following outcomes: cancellation of the operation for clinical reasons;
cancellation of the operation by the participant; participant satisfaction with the POA; gain in participant knowledge or information;
perioperative complications within 28 days of surgery, including mortality; and costs of POA. We planned to investigate whether there
are diGerences in quality and outcome depending on the age of the participant, the training of staG or the type of surgery or anaesthesia
provided.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE, EMBASE and two trial registers on 13 February 2013,
and performed reference checking and citation searching to identify additional studies.

Selection criteria

We included randomized controlled trials (RCTs) of participants (adults or children) scheduled for elective surgery requiring general, spinal
or epidural anaesthesia that compared POA, including assessment of physical status and anaesthetic risk, undertaken or led by nursing
staG with that undertaken or led by doctors. This assessment could have taken place in any setting, such as on a ward or in a clinic. We
included studies in which the comparison assessment had taken place in a diGerent setting. Because of the variation in service provision,
we included two separate comparison groups: specialist doctors, such as anaesthetists; and non-specialist doctors, such as interns.
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Data collection and analysis

We used standard methodological approaches as expected by The Cochrane Collaboration, including independent review of titles, data
extraction and risk of bias assessment by two review authors.

Main results

We identified two eligible studies, both comparing nurse-led POA with POA led by non-specialist doctors, with a total of 2469 participants.
One study was randomized and the other quasi-randomized. Blinding of staG and participants to allocation was not possible. In both
studies, all participants were additionally assessed by a specialist doctor (anaesthetist in training), who acted as the reference standard.
In neither study did participants proceed from assessment by nurse or junior doctor to surgery. Neither study reported on cancellations
of surgery, gain in participant information or knowledge or perioperative complications. Reported outcomes focused on the accuracy of
the assessment. One study undertook qualitative assessment of participant satisfaction with the two forms of POA in a small number of
non-randomly selected participants (42 participant interviews), and both groups of participants expressed high levels of satisfaction with
the care received. This study also examined economic modelling of costs of the POA as performed by the nurse and by the non-specialist
doctor based on the completeness of the assessment as noted in the study and found no diGerence in cost.

Authors' conclusions

Currently, no evidence is available from RCTs to allow assessment of whether nurse-led POA leads to an increase or a decrease in
cancellations or perioperative complications or in knowledge or satisfaction among surgical participants. One study, which was set in the
UK, reported equivalent costs from economic models. Nurse-led POA is now widespread, and it is not clear whether future RCTs of this POA
strategy are feasible. A diagnostic test accuracy review may provide useful information.

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

Nurse-led assessment of fitness for surgery

Before people undergo surgery, they must be examined so the practitioner can confirm that they are fit enough to tolerate the procedure.
Traditionally, doctors have performed this assessment aFer admission to hospital and before surgery, but as many people now have day-
case surgery, fitness is frequently assessed in nurse-led outpatient clinics. These changes oGer many potential benefits, but it is important
to examine their impact on outcomes such as cancellation of surgery and perioperative complications. In February 2013, we searched
medical databases to look for controlled trials of participants who had undergone surgery and had been randomly assigned to nurse- or
doctor-led preoperative assessment (POA). We found two trials, one randomized and one quasi-randomized. Both studies were conducted
in the UK and compared POA performed by the nurse with POA performed by the non-specialist doctor. One studied 1874 adult participants
who were undergoing elective surgery, and the other studied 595 children who were undergoing day surgery. Neither study reported on
cancellations of surgery, gain in participant information or knowledge or perioperative complications. Reported outcomes focused on the
accuracy of the assessment. As there is currently no evidence from trials concerning the impact of nurse-led POA on patient outcomes, we
are unable to make any recommendations for practice on the basis of this review.
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Summary of findings for the main comparison.   Nurse-led versus doctor-led POA for elective surgical patients?

Nurse-led versus doctor-led POA for elective surgical patients?

Patient or population: elective surgical patients requiring regional or general anaesthesia
Settings: 
Intervention: nurse-led versus doctor-led POA

Illustrative comparative risks* (95%
CI)

Assumed risk Corresponding risk

Outcomes

Control Nurse-led versus
doctor-led POA

Relative effect
(95% CI)

No of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Cancellation for clini-
cal reasons

See comment See comment Not estimable 0
(0)

See comment No data available from eligible studies

Cancellation by patient See comment See comment Not estimable 0
(0)

See comment No data available from eligible studies

Patient satisfaction
with POA

See comment See comment Not estimable 42
(1)

See comment One study presented qualitative data only
from 42 participants and a focus group

Gain in patient infor-
mation or knowledge

See comment See comment Not estimable 0
(0)

See comment No data available from eligible studies

*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.

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.

 

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



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

B A C K G R O U N D

Description of the condition

Estimates suggest that 234 million surgical operations take place
each year globally, including 8.1 million in the UK, 8.3 million in
France and 7.7 million in Germany (Weiser 2008). An estimated
2.9 million patients receive a general anaesthetic in the UK each
year (Woodall 2011). Safety and avoidance of unnecessary risk are
paramount, and eGective preoperative assessment is an integral
part of patient care.

The care and assessment of patients during the time leading up
to a surgical procedure are divided into several stages. The initial
decision that an operation is required is usually made by the
surgeon and the patient. Next, information  about the patient’s
health is collected with the goals of (1) determining whether the
patient is well enough to undergo the planned procedure and
receive any necessary anaesthetic and (2) planning the patient's
care. This stage is followed by the final decision, made by the
surgeon, the anaesthetist and the patient, immediately before the
procedure regarding whether to proceed with the operation and
the anaesthetic.  The middle phase of investigation and planning
of management, here termed preoperative assessment (POA), is
the topic of this review, rather than the initial or final decision on
whether to carry out the planned anaesthetic and operation.

The primary aim of POA is optimization of the patient's pathway
through surgery, including preparation before surgery and recovery
aFerwards. This involves assessing the patient’s state of health and
determining whether he or she is likely to suGer complications or
adverse eGects when given general anaesthesia. Co-morbidities or
illnesses that are identified may then be treated and optimized
before surgery.  POA serves many other important functions
such as providing education and information (which may reduce
patient anxiety and facilitate informed decisions about care),
obtaining consent and planning for postoperative care, recovery
and discharge. Postoperative planning is particularly important if a
patient for whom the operation is considered necessary is assessed
as being at higher risk.

POA is essential to enable patients to give fully informed consent
and to share in decision making about their treatment. Inadequate
POA, or assessment that takes place close to the scheduled
surgery, can lead to last minute cancellation of operations because
the anaesthetist or the surgeon is not prepared to go ahead as
planned, or because going ahead without identifying potential
risks could jeopardize patient safety.  Patients may cancel their
operation, sometimes at short notice, if they are uncertain or have
unanswered questions or concerns. Patient cancellation or non-
attendance has been shown to account for 18% to 23% of surgery
cancellations (Gonzalez-Arevalo 2009; Schofield 2005). Timely and
complete POA may prevent such cancellations.

Description of the intervention

Historically POA was designed largely for inpatient surgery and
was centred on the clinical team that was planning to carry out
the surgery.  Patients were admitted to the hospital a day or so
before surgery and were assessed on the ward by surgeons or their
trainees or residents, with the anaesthetist visiting the evening
before surgery. Alternative models are now used in many parts of
the world. The costs of unnecessary hospital stays before surgery

are not acceptable to many funders. The increasing role of day-case
(ambulatory) surgery or same-day admission surgery has required
that POA be separated from the hospital admission for surgery.
POA now is oFen an outpatient service performed in dedicated
clinics run by a multidisciplinary team, oFen under the supervision
of anaesthetists. This assessment may take place before or on the
same day as surgery.

These changes in service delivery have also been driven by
changes to medical and nursing training and, in some countries,
by legislation on working hours. The reduction in junior
doctors' hours in the European Union, together with moves to
enhance medical postgraduate education and reduce hours spent
'clerking' (Department of Health 2004; MacDonald 2004), has
meant that in these countries, specialized nurses are successfully
undertaking many of the roles that traditionally were performed by
doctors. These enhanced practice roles include the care of diabetic
and cardiac patients. Published and ongoing Cochrane reviews
have considered nurses taking on new roles in primary care, in
the care of HIV and respiratory patients (French 2003; Kredo 2012;
Kuethe 2011; Laurant 2004) and in delivery of anaesthetic services
(Lewis 2013). Nurse-led POA clinics operate with supervision and
training provided by specialist medical staG, oFen anaesthetists.
Agreed protocols or computer-based decision analysis tools are
oFen followed (Barnes 2000). Nurses are responsible for history
taking, physical examination, ordering of tests and interpretation
of test results. They may then seek further medical advice or
consultation as needed for any abnormalities detected or may
approve the patient as fit for surgery.

How the intervention might work

Expansion of the nursing role in this way has implications for
both health services and patients. More appropriate use of
medical and nursing time and enhanced training might deliver
improved planning of the patient pathway, reduce last minute
cancellations due to unresolved or undetected clinical issues and
increase patients' knowledge and understanding, so they can make
informed decisions about whether to proceed with the planned
surgery. Evaluation of POA programmes has considered a range
of outcomes such as cancellations, accuracy of assessment and
patient knowledge and satisfaction.

The implementation of clinics for POA has been described in many
observational and some intervention studies. Outcomes reported
include accuracy of screening (Vaghadia 1999), completeness
of history (Reed 1997), investigations ordered (Koay 1996;
Reed 1997),  costs (Pollard 1996), consultation time, participant
satisfaction (Reed 1997; SchiG 2010; Walsgrove 2004), gain in
participant knowledge or information (SchiG 2008) and the
proportion of operations cancelled (Koay 1996; Pollard 1996;
Pollard 1999; Rai 2003; Reed 1997). Some studies are purely
descriptive (Koay 1996); others compare results with those of other
models of preoperative assessment. The  intervention considered
may be clinic versus ward location with staGing unchanged (Pollard
1996) or a change in the timing of assessment (Pollard 1999). In
several studies, two interventions are simultaneously assessed:
nurse-led versus doctor-led assessment and clinic versus ward
location (Rai 2003; Reed 1997).

The literature specifically comparing nurse-led POA with doctor-
led POA in the same setting is smaller. Three observational
studies have compared preoperative risk assessment by nurses
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with anaesthetist opinion in cross-sectional or cohort studies
(Vaghadia 1999; van Klei 2004; Whiteley 1997). The accuracy of
preoperative risk assessment can be considered a diagnostic
accuracy question, with anaesthetist opinion taken as the reference
standard. Reported sensitivity, that is the proportion of participants
for whom the anaesthetist considered that additional work-up was
required who were accurately detected by nurses, varied from 83%
(van Klei 2004) to 47% (Vaghadia 1999). The specificity was high
in both studies, at 87% and 86%, respectively. The performance of
nurses has been compared with that of interns in a POA clinic, both
cross-sectionally (Whiteley 1997) and by using an historic cohort
design (Jones 2000). Results for process outcomes are inconsistent,
with nurses performing better than doctors on some outcomes,
such as history taking (Reed 1997; Whiteley 1997), but not on others,
such as appropriateness of the investigations ordered (Jones 2000).

Cross-sectional studies provide valid evidence for diagnostic test
accuracy questions, but evaluation of the consequences of any
errors in preoperative assessment, such as cancellation on the
day of surgery and delays or complications, requires longitudinal
studies. Observational designs such as cohort studies are prone to
both selection bias, with lower-risk participants possibly selected
for nurse-led assessment, and performance bias if the care process
diGers in other ways between intervention and comparison groups.
Randomized controlled trials provide the highest quality evidence.

Why it is important to do this review

Changes to medical staGing and training and the need to increase
organizational eGiciency in the operating theatre have led to
changes in the staGing of POA, including an enhanced role for
nurses. Nurse-led POA is  now widespread internationally and is
an accepted part of practice; it oGers many potential benefits for
patients. It is important to demonstrate that standards of patient
care are maintained as nurses take on these responsibilities, but
the evidence base for the impact of nurse-led POA on patient
care has not been systematically assessed. Existing observational
evidence is sparse and has focused on process measures and
diagnostic accuracy. We examined available randomized studies
to assess whether the quality and outcomes of preoperative
assessment led by nurses are equivalent to those of preoperative
assessment led by doctors. We did not study measures of accuracy
of preoperative assessment as outcomes in this review, as these
diagnostic accuracy questions can be assessed through a variety of
study designs; including only results from randomized controlled
trials will lead to an incomplete synthesis of evidence on this issue.
We therefore focused on consequences such as cancellation of
surgery, complications and patient reported outcomes.

O B J E C T I V E S

We wished to examine whether a nurse-led service rather than a
doctor-led service aGects the quality and outcome of preoperative
assessment (POA) for elective surgical patients of all ages requiring
regional or general anaesthesia. We considered the evidence that
POA led by nurses is equivalent to that led by doctors for the
following outcomes.

• Cancellation of the operation for clinical reasons.

• Cancellation of the operation by the patient.

• Patient satisfaction with the POA.

• Gain in patient knowledge or information.

• Perioperative complications within 28 days of surgery, including
mortality.

• Costs of POA.

We planned to investigate whether diGerences in quality and
outcome are based on the age of the participant, the training of staG
or the type of surgery or anaesthesia provided.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We considered randomized controlled trials (RCTs) or quasi-
randomized controlled trials (RCTs in which allocation to
the intervention was decided by non-random means such as
alternation, digits in date of birth or other identification (ID)
number). We did not include any observational studies because
of their high risk of bias. Although quasi-randomized trials may
also be at increased risk of bias, we wished to include all
intervention studies and planned to investigate the eGect of quasi-
randomized studies on our summary estimates using sensitivity
analysis (Sensitivity analysis). We planned to include cluster-
randomized trials in which groups of participants are randomly
assigned together.

The emphasis on demonstrating equivalent performance between
nurses and doctors means that RCTs ideally will be designed to
address this question. This has implications for the design of the
study and the number of participants needed; these are termed
non-inferiority or equivalency trials. We included both trials that
were designed as equivalence or non-inferiority trials and the more
usual superiority trials, which are designed to test whether one
group performs better than another.

Types of participants

We included trials in which the participants are adults or children
who have been scheduled for elective surgery that requires general,
spinal or epidural anaesthesia, including inpatient surgery, same-
day admission and day-case (ambulatory) surgery.

Types of interventions

We included studies that compared the POA, including assessment
of physical status and anaesthetic risk, undertaken or led by nursing
staG with that undertaken or led by doctors. This assessment could
have taken place in any setting, such as on a ward or in a clinic. We
included studies in which the comparison assessment had taken
place in a diGerent setting. Because of the variation in service
provision, we had two separate comparison groups.

• Specialist doctors, such as anaesthetists.

• Non-specialist doctors, such as interns or residents (US) or
preregistration house oGicers or foundation year doctors (UK).

We included in the review studies that used either comparison
group.

Nurse-led versus doctor-led preoperative assessment for elective surgical patients requiring regional or general anaesthesia (Review)
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Types of outcome measures

Primary outcomes

• Cancellation of surgery for clinical reasons. We did not include
cancellations due to facility factors such as overrun of a list or no
intensive care unit (ICU) beds available.

• Cancellation of surgery by participant.

• Participant satisfaction with preoperative assessment and care.
We would have accepted locally derived scales, as well as
appropriate validated measures such as the Pickering Patient
Experience Questionnaire (PPE-15) (Jenkinson 2002) or the
Heidelberg Peri-anaesthetic Questionnaire (SchiG 2008).

• Gain in participant knowledge or information during the
preoperative assessment. We would have accepted locally
derived scales such as those used by SchiG (SchiG 2010).

Secondary outcomes

• Perioperative complications within 28 days of surgery, including
mortality.

• Costs of the preoperative assessment.

Outcomes did not form part of the study eligibility assessment,
so studies that met the design, participant, intervention and
comparison criteria were included in the review even if they did not
report any relevant outcomes.

Search methods for identification of studies

Electronic searches

We searched for eligible trials in the   following databases: the
Cochrane Central Register of Controlled Trials (CENTRAL) (The
Cochrane Library, Issue 1, 2013), MEDLINE via Ovid (from 1946 to
13 February 2013), EMBASE via Ovid (from 1974 to 13 February
2013) and Cumulative Index of Nursing and Allied Health Literature
(CINAHL) via EBSCO (from 1981 to 13 February 2013). We applied
the highly sensitive filter for randomized controlled trials in
MEDLINE, CINAHL and EMBASE. We did not use any restriction on
language of publication. Details of the search strategies are given in
Appendix 1.

We searched clinicaltrials.gov and Current Controlled Trials (http://
www.controlled-trials.com/) on 13 February 2013 for ongoing
studies.

Searching other resources

We undertook forward (October 2012) and backward (May 2013)
citation tracking for key review articles and eligible articles
identified from the electronic resources.

We used eight articles with forward citation tracking. These were
decided aFer discussion between review authors and were studies
of nurse-led preoperative assessment, regardless of design, that
had been identified during preparation of the protocol (Jones 2000;
Kinley 2001 (two papers); Reed 1997; Rushforth 2006; Stables 2004;
van Klei 2004; Whiteley 1997). Web of Science was used to identify
all papers that had cited these articles, and the records were
amalgamated with the results from electronic database searches.

One review author (AN) reviewed the reference lists (backwards
citation tracing) of eight articles, including studies of nurse-led

POA and review studies (Kinley 2001; Reed 1997; Richardson 1995;
Rushforth 2006 (three papers); van Klei 2004; Whiteley 1997).

Data collection and analysis

Selection of studies

We collated the results of the searches and removed duplicates.The
study eligibility and data extraction form is included in Appendix 2.
The selection of eligible articles took place in two stages.

Two review authors (AN and CC) screened all titles and abstracts
to remove studies that were very unlikely to be eligible because
of incorrect design (not RCT) or intervention (not concerned with
preoperative assessment). We performed a pilot of 100 titles before
all titles were reviewed to clarify the criteria for discarding articles
at this stage. If no abstract was available but the title was possibly
relevant, we obtained the full text of the article.

When all titles and abstracts had been screened, the full texts of
potentially relevant titles were reviewed by AN and CC. We then
read a pilot of 10 papers and met to compare, discuss and clarify
criteria for discarding articles at this stage and to modify the form as
required. All potentially relevant papers were then read, and we (AN
and CC) met to compare results. We referred onto AS any diGerences
that we could not resolve by discussion.

Data extraction and management

Two review authors (AN and AS) extracted data from eligible studies
using a paper-based data extraction form. For duplicate eligible
publications from the same study, we created a composite dataset
from all relevant publications.

We included the following data items on the data extraction form
(Appendix 2).

• Study design:  randomization unit, cluster or participant;
sequence generation or other randomization method.

• Power calculations:  whether designed as equivalence or non-
inferiority trial; margin of equivalence.

• Participant group: age, demographics, type of  surgical
operation.

• Intervention: setting of POA, time before surgery, content and
format of POA (in both intervention and comparison groups).

• Training and supervision of nursing staG.

• Details of protocols, computer programs or other decision
analysis tools used (Barnes 2000).

• Training and expertise of doctors in comparison group.

• Outcomes and time points: i. collected, ii. reported; for each
outcome, its definition, unit of measurement and timing.

• Results: numbers of participants (and number of clusters)
assigned to each intervention group. Was clustering accounted
for in the analysis?

For each outcome, sample size, summary data for each
intervention (2 × 2 table when possible for dichotomous data,
means and standard deviations for continuous data), P values and
confidence intervals.

If relevant information or data were not available in the paper, we
planned to contact the lead author to request additional details.
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Assessment of risk of bias in included studies

We used the Cochrane 'Risk of bias' tool with some modifications
(Higgins 2011a). Items to be considered included the following.

• Whether sequence generation was adequate.

• Allocation concealment.

• Performance bias.

• Detection bias.

• Incomplete outcome data.

• Selective outcomes reporting.

• Other potential sources of bias.

Allocation concealment and blinding of participants oFen were
not feasible in these studies and were obviously impossible for
some personnel. It was important that outcome assessors were
blinded whenever feasible.  Non-inferiority or equivalence trials
have diGerent considerations for risk of bias, as knowledge that the
aim of the trial was to show non-inferiority may aGect the way it was
conducted (AHRQ 2012; Piaggio 2006).

We completed a 'Risk of bias' table for each eligible study and
outcome using the categories of low, high or unclear risk of bias.

Summary of findings

We used the principles of the GRADE system (Guyatt 2008) to assess
the quality of the body of evidence associated with the following
outcomes in our review.

• Cancellation of the operation due to clinical reasons.

• Cancellation of the operation by the patient.

• Patient satisfaction with the POA.

• Gain in patient knowledge or information.

We constructed a 'Summary of findings' (SoF) table using the
GRADE soFware. The GRADE approach appraises the quality of a
body of evidence based on the extent to which one can be confident
that an estimate of eGect or association reflects the item being
assessed. The quality of a body of evidence considers within-study
risk of bias (methodological quality), directness of the evidence,
heterogeneity of the data, precision of eGect estimates and risk of
publication bias.

R E S U L T S

Description of studies

Results of the search

The results of the search and selection of studies are summarized
in Figure 1,
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Figure 1.   59 Study flow diagram.
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Included studies

The two eligible studies are described in Characteristics of included
studies. The two studies were similar in design, and both were
set in the UK. Both were equivalence studies that were designed
to assess whether preoperative assessment provided by specially
trained nurses was equivalent to that provided by junior doctors.

Participants

Kinley 2001 studied 1874 adult participants undergoing elective
surgery, and Rushforth 2006 studied 595 children undergoing day
surgery.

Interventions and comparisons

Both studies (Kinley 2001; Rushforth 2006) compared preoperative
assessment by a nurse with that provided by a non-specialist
doctor, with participants randomly assigned to one or the other.
However, in both studies, all participants were then additionally
assessed by a specialist doctor (anaesthetist in training), who acted
as the reference standard. In Kinley 2001, this specialist doctor
also reviewed and evaluated the results of the first assessment.
Subsequently, another more senior specialist doctor (consultant
anaesthetist) reviewed all cases considered to be under-assessed
at the first assessment. In Rushforth 2006, comparison of the two
assessments was made by a panel of more senior specialist doctors
and then investigators. In neither study did participants proceed
from assessment by nurse or junior doctor direct to surgery.

Outcomes

Neither study reported on cancellations of surgery, gain
in participant knowledge or information or perioperative
complications. Reported outcomes focused on accuracy of the
assessment. Kinley 2001 included economic modelling of the costs
of POA provided by nurse and by non-specialist doctor based on
the completeness of the assessment found in the study. Kinley 2001
also undertook qualitative assessment of participant satisfaction
with the two forms of POA.

Excluded studies

We excluded 42 studies at the full text review stage because of
incorrect study design, and two because of incorrect intervention.
The Characteristics of excluded studies table lists examples of
excluded studies on nurse preoperative assessment along with
reasons for their exclusion. We were not able to include several
observational studies that assessed the accuracy of preoperative
assessment provided by nurses compared with that provided by
doctors (both specialist and non-specialist (Vaghadia 1999; van Klei
2004; Whiteley 1997)). We also found observational studies that
used historical data to evaluate assessments by nurses and were
not eligible (Jones 2000; Varughese 2006).

Risk of bias in included studies

Details of the risk of bias assessments for the eligible studies are
given in Characteristics of included studies and in Figure 2 and
Figure 3.

 

Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.

 
Allocation

Kinley 2001 reported a detailed block randomization process with
eGective measures for allocation concealment. Rushforth 2006
employed a quasi-randomized method of alternate allocation,
which carried a high risk of bias.

Blinding

Performance bias was inevitable, but it was possible for some
outcomes to be assessed without knowledge of the participants'
allocation. This did not occur in Kinley 2001. In Rushforth 2006,
although it was not clear that all assessors were unaware of
allocation, standardised forms and blinding were used.

Incomplete outcome data

Minimal losses aFer randomization were reported in both studies.

Selective reporting

All prespecified outcomes were reported in both studies.

E<ects of interventions

See: Summary of findings for the main comparison Nurse-led
versus doctor-led POA for elective surgical patients?

Our results for our primary outcomes are summarized in Summary
of findings for the main comparison. The included studies did
not report on cancellation of surgery (by participants or for
clinical reasons), gain in participant knowledge or information or
perioperative complications.

Participant satisfaction

Participant satisfaction with the POA process was assessed in
42 semistructured interviews in Kinley 2001. Both groups of
participants expressed high levels of satisfaction with the care
received. In a focus group of six participants, future choices about
POA were mixed, with some participants expressing the opinion
that more serious cases should be seen by a doctor. Participants
were not selected randomly for interviews or focus groups, and the
results are diGicult to summarize.
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Costs of POA

Kinley 2001 included an economic evaluation of the POA process,
which modelled cost for a completed participant episode (from
being referred to surgery to arriving on the day of surgery with
complete and accurate clerking). The model included costs for
training of nurses, time of nurses and doctors spent on assessment,
diagnostic tests ordered, cancellation of surgery and anaesthetists'
time ordering tests or making referrals. Estimates for doctors' and
nurses' time and diagnostic tests ordered were taken directly from
trial data, but other costs were taken from national pay scales.
Sensitivity analyses and a simulation analysis were undertaken to
test the model for variations in costings. The deterministic model
estimated that the cost of a nurse compared with a non-specialist
doctor was GBP 0.95 cheaper per assessed participant, but the
Monte Carlo simulation model produces a mean estimate of +GPB
0.02 diGerence—essentially cost neutrality.

We were unable to undertake any synthesis of our results in a meta-
analysis.

D I S C U S S I O N

Summary of main results

This review was designed as an intervention review, as we were
concerned with actual patient outcomes rather than test results.
We found no studies that had tested the entire POA strategy, and
we were unable to address many of our outcomes, as both of
the eligible trials included a "failsafe" assessment performed by
a more senior doctor immediately aFer the first assessment and
therefore were randomized studies of test accuracy. One study
(Kinley 2001) reported participant satisfaction in a small number of
non-randomly selected participants in qualitative form only and an
economic evaluation that showed no diGerence in costs. Although
current service delivery patterns diGer, these studies contain useful
information about clinical risk assessment performed by nurses
compared with that performed by doctors.Both trials were run
more than ten years ago in the UK before substantial changes in
medical training had taken place. The roles and workload of junior
non-specialist doctors have been altered, and so the comparisons
may have limited relevance for modern service provision.

We found no randomized trials of overall POA strategy that
might have addressed cancellation and complication rates. Several
observational studies or audits do report on these outcomes,
using historical controls for a cohort study (Golubstov 1998; Jones
2000) or doctors and nurses working in parallel in the same POA
clinic (Jackson 1999). Golubstov 1998 showed that cancellations
aFer admission for hip and knee surgery were less common aFer
the nurse POA clinic was established (3.1% vs 7.4%) and that
length of stay was reduced from 20 days to 13 days. Details
of the POA operating in the control group are not clear for
this study. Jones 2000 compared doctors and nurses working
within the same clinic—but before and aFer the service was

delivered by nurse specialists. They report cancellation due to
illness aFer admission in 3.6% of participants seen by nurses and
in 2.0% seen by doctors but state that the reasons for cancellation
would not have been detectable in the clinic. Postoperative
complications occurred in 7.9% of participants assessed by nurses
and in 18.6% of participants assessed by doctors. In the service
reorganization described in Jackson 1999, participants selected
for POA assessment were seen by a doctor or a nurse specialist.
No details are given about how participants were allocated.
Cancellation rates were similar among participants seen by doctor
or nurse specialist: Cancellation by participants within 24 hours of
surgery occurred in 6.3% of participants seen by a nurse and in
4.4% of participants seen by a doctor; cancellation aFer admission
occurred in 2.0% and 3.5% of participants seen by nurse and doctor,
respectively, and because the participant was medically unfit in
0.6% and 1.2%, respectively.

The question underlying this review could be seen as a diagnostic
test accuracy question—to compare nurse-led POA with doctor-
led POA for accurate preoperative assessment. A diagnostic test
accuracy review would focus on what might be seen as proxy
outcomes—correct identification of abnormalities and risk factors.
This review would include more studies and may provide useful
information. The two eligible trials (Kinley 2001; Rushforth 2006)
reported on diagnostic accuracy, and two excluded studies were
diagnostic test accuracy (DTA) studies with paired comparisons of
nurse- and doctor-led POA (van Klei 2004; Whiteley 1997). A DTA
review restricted to studies with such direct comparisons seems
feasible.

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

Implications for practice

Currently no evidence from RCTs is available to permit assessment
of whether a nurse-led POA leads to an increase or a decrease
in cancellations or perioperative complications, knowledge or
satisfaction in surgical patients. One study set in the UK indicated
equivalent costs from economic models.

Implications for research

No trials have assessed the impact of a nurse-led POA strategy on
participant outcomes. As the nurse-led POA is now widespread, and
it is not clear whether future RCTs of this POA strategy are feasible,
a diagnostic test accuracy review may provide useful information.
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Characteristics of included studies [ordered by study ID]

 

Methods Multicentre RCT based in three centres including three university hospitals and one district general
hospital in the UK. Designed as an equivalence/non-inferiority trial

Trial ran from April 1998 to March 1999

Participants 1907 participants attending for assessment before general anaesthesia for general, vascular, urological
or breast surgery. Excluded if unable to understand trial. No age restriction. 1874 participants complet-
ed evaluation

Mean age: nurse 56.9 years; non-specialist doctor 56.8 years

% female: nurse 48.0%; non-specialist doctor 49.2%

Interventions Trial took place at 354 routine preoperative assessment clinics, and participants were randomly as-
signed to either nurse or non-specialist doctor. After this assessment, one of two specialist registrars
in anaesthesia examined each participant and compared his or her results with those of the nurse or
house officer. Under-assessments then evaluated by consultant, who could revise the assessment

954 participants randomly assigned to nurse assessment, of which 948 completed the trial. Nurse train-
ing included anatomy, physical examination and test ordering modules of Master's course. Supervised
by mentor, who approved a learning logbook at the end of training. One-month pilot run to establish
basic level of experience in clinical setting. Three nurses took part in the trial

953 participant randomly assigned to non-specialist doctor (first year after qualification) assessment,
of which 926 completed the trial. Preregistration house officers, who received no additional training in
preoperative assessment, except that given in medical school education. Numerous different non-spe-
cialist doctors took part.

Outcomes Under-assessment of history taking, physical examination or tests ordered possibly affecting manage-
ment

Over-assessment of test ordered

Kinley 2001 
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Qualitative assessment of participant satisfaction based on postoperative interviews with 42 partici-
pants and a focus group with six participants. Participants not sampled randomly

Costs modelled on the basis of estimate of time of assessment, training tests ordered and costs of extra
tests/delays

Costs and participant satisfaction are the only relevant outcomes for this systematic review

Notes Statement indicates no conflicts of interest. Study funding from Health Technology Assessment pro-
gramme

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Block randomized (four participants in each block) separately at each of three
centres

Allocation concealment
(selection bias)

Low risk Opaque sealed consecutively numbered envelopes

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

High risk StaG and participants were aware of allocations. No standard forms?

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

High risk Specialist registrar and consultant aware of allocation when reviewing preop-
erative assessment notes

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Loss to follow-up greater in non-specialist doctor group (27/953) but < 3% loss

Selective reporting (re-
porting bias)

Low risk All prespecified outcomes reported

Other bias Low risk  

Kinley 2001  (Continued)

 
 

Methods Single-centre quasi-randomized trial in paediatric day surgery unit, university hospital, Southampton,
UK. Designed as an equivalence trial

Participants 617 children attending for day surgery unit 3 months to 15 years of age. 22 families did not complete
the study

Similar age and sex distribution across two allocation groups. Most children < 5 years of age

Interventions Each child seen by either non-specialist doctor or nurse, and then by an expert verifying paediatric
anaesthetist (specialist registrar or consultant), who acted as reference standard. Differences in two as-
sessments judged by panel of paediatric anaesthetists and then by investigator, verifying anaesthetist
and research assistant.

288 children allocated to one of eight nurses. Nurses given 40 hours of training

Rushforth 2006 
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307 children allocated to one of 27 non-specialist doctors (junior doctor commencing paediatric train-
ing). No specific training given

Outcomes Correct identification of abnormality of potential perioperative significance—divided into history and
examination

No relevant outcomes for this systematic review

Notes Two earlier publications from a pilot study, which included day surgery unit and ward clerking. Not
clear whether day surgery participants were included in main trial

Smith & Nephew nursing fellowship underpinned background and pilot work. NHS executive southeast
funded the main study

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Alternate group allocation, first one in groups decided by lots

Allocation concealment
(selection bias)

High risk No concealment

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

High risk StaG and participants aware of allocation

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

Unclear risk Standardized forms used to record assessment. Verifying anaesthetist un-
aware of allocation

Not clear whether panel of anaesthetists who compared results were blinded,
but paper states that investigator, verifying anaesthetist and research assis-
tant were blinded

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 22 children did not complete the study

Selective reporting (re-
porting bias)

Unclear risk All prespecified outcomes reported

Other bias Low risk  

Rushforth 2006  (Continued)

 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Jones 2000 Retropective cohort study comparing pre-admission clerking of urology participants by experi-
enced and inexperienced pre-registration house officers and nurse specialists. Outcomes: tests or-
dered, cancellation by participant and postoperative complications

Koay 1996 Descriptive study of nurse-led POA clinic for ear, nurse and throat (ENT) surgery

Nurse-led versus doctor-led preoperative assessment for elective surgical patients requiring regional or general anaesthesia (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

16



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study Reason for exclusion

Reed 1997 Observational study comparing participants seen at a nurse-led pre-operative assessment clinic
with participants not seen at a clinic before surgical admission. Outcomes: participant satisfaction,
cancellations

Stables 2004 Randomized controlled trial of nurse practitioner versus junior medical staG preparation for car-
diac catheterization

Vaghadia 1999 Observational cohort comparing nurse and anaesthetist assessments for day surgery

van Klei 2004 OPEN study. Diagnostic test accuracy study in 4540 adult surgical participants assessed by nurse
and then anaesthetist, with anaesthetist as reference standard. Primary outcomes: is participant
ready for surgery with no additional work-up? Secondary outcomes: ASA classification and time
taken to read medical record

Varughese 2006 Time-series analysis of pre-admission clinic from baseline (assessment by anaesthetist only) during
12 months when nurse practitioners took over much of assessment. Outcomes: respiratory compli-
cations, participant preoperative preparation time, participant satisfaction, nurse satisfaction

Vickers 1983 Review/educational article. No data presented

Whiteley 1997 Diagnostic test accuracy with participants seen by nurse specialist and then by preregistration
house officer. Records compared after surgery by surgeon and accuracy/completeness deter-
mined. Outcomes: completeness of history and examination; tests ordered; ASA classification

 

 

A P P E N D I C E S

Appendix 1. Search strategies run

Search strategy for Ovid MEDLINE

1. exp Preoperative Period/ or exp Preoperative Care/ or ((pre?oper* or oper* or pre?admiss*) adj3 (assess* or risk or care or clinic)).af. or
(surg* adj3 cancel*).af.
2. exp Nurses/ or exp Nursing StaG/ or exp Perioperative Nursing/ or exp Nursing/ or nurs*.ti.
3. ((randomized controlled trial or controlled clinical trial).pt. or randomized.ab. or placebo.ab. or drug therapy.fs. or randomly.ab. or
trial.ab. or groups.ab.) not (animals not (humans and animals)).sh.
4. 3 and 2 and 1

Search strategy for Ovid EMBASE

1. exp preoperative complication/ or exp preoperative period/ or exp preoperative care/ or exp preoperative evaluation/ or exp
preoperative education/ or exp preoperative treatment/ or ((pre?oper* or oper* or pre?admiss*) adj3 (assess* or risk or care or clinic)).af.
or (surg* adj3 cancel*).af.
2. exp nurse practitioner/ or exp advanced practice nurse/ or exp nurse/ or exp perioperative nursing/ or exp nursing staG/ or exp/nursing
or nurs*.ti.
3. (randomized-controlled-trial/ or randomization/ or controlled-study/ or multicenter-study/ or phase-3-clinical-trial/ or phase-4-clinical-
trial/ or double-blind-procedure/ or single-blind-procedure/ or (random* or cross?over* or multicenter* or factorial* or placebo* or
volunteer*).mp. or ((singl* or doubl* or trebl* or tripl*) adj3 (blind* or mask*)).ti,ab. or (latin adj square).mp.) not (animals not (humans
and animals)).sh.
4. 3 and 2 and 1

Search strategy for CENTRAL, The Cochrane Library

#1 MeSH descriptor: [Preoperative Care] explode all trees
#2 MeSH descriptor: [Preoperative Period] explode all trees
#3 ((pre?oper* or oper* or pre?admiss*) near3 (assess* or risk or care or clinic)) or (surg* near3 cancel*)
#4 (#1 or #2 or #3)
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#5 MeSH descriptor: [Nursing StaG] explode all trees
#6 MeSH descriptor: [Perioperative Nursing] explode all trees
#7 MeSH descriptor: [Nursing] explode all trees
#8 nurs*:ti
#9 (#5 or #6 or #7 or #8)
#10 (#4 and #9)

Search strategy for CINAHL (EBSCO host)

S1 (MH "Preoperative Care+") OR (MH "Preoperative Period+") OR (MH "Preoperative Education") or (MH "Surgery Cancellations") or TX
((preoperat* or operat* ) N3 (assess* or risk or care or clinic)) or TX surg* N3 cancel*
S2 (MH "Nursing StaG, Hospital") or (MH "Perioperative Nursing") OR (MH "Nurses+") or (MH "Nursing Role") or (MH "Nurse Practitioners
+") OR (MH "Advanced Practice Nurses+") or TI nurs*
S3 ((MM "Randomized Controlled Trials") OR (MM "Random Assignment") OR (MM "Prospective Studies+") OR (MM "Clinical Trial Registry")
OR (MM "Double-Blind Studies") OR (MM "Single-Blind Studies") OR (MM "Triple-Blind Studies") OR (MM "Multicenter Studies") OR (MM
"Placebos")) OR TX (random* or placebo* or prospective or multicenter) or (MH "Clinical Trials+") or MH ("Quantitative Studies")
S4 S3 and S2 and S1

Appendix 2. Study eligibility and data extraction form

1. General information

 

Date form completed (dd/mm/yyyy)  

Name/ID of person extracting data  

Report ID

(ID for this paper/abstract/report)

 

Other reports from same study  

Publication type

(e.g. full report, abstract, letter)

 

 

 
2. Study eligibility

 

Study Charac-
teristics

Eligibility criteria Yes/No/Unclear Location in text

Randomized Controlled Trial    

Controlled Clinical Trial

(quasi-randomized trial & cluster-randomised)

   

Type of study

Cross-over trial

(both interventions in patients- order randomised)

   

Participants Adults or children scheduled for elective surgery that requires a gener-
al / spinal / regional anaesthetic.
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Comparison of  

Nurse-led preoperative assessment (POA)  

With one of  

Doctor-led POA – specialist  

Types of inter-
vention and
comparison

Doctor-led POA – intern or resident  

 

Types of out-
come measures

     

  Cancellation of surgery within 24 hours of scheduled date due to clinical
reasons

   

  Cancellation of surgery by patient    

  Patient satisfaction with POA    

  Patient knowledge or information gain    

  Periop com-plications within 28 days of surgery – inc mortality    

  Costs of preoperative assessment    

INCLUDE EXCLUDE

Reason for ex-
clusion

 

  (Continued)

 
3. Population and setting

 

  Description Location in text

Population description

(Age, type of surgical procedures included, inpatient, day-case or same day ad-
mission)

   

Country    

Inclusion criteria    

Exclusion criteria    

Method/s of recruitment of participants    

Informed consent obtained    
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4. Methods

 

  Descriptions Location in text

Aim of study    

Design (e.g. parallel, cross-over, cluster)    

Unit of allocation

(by individuals, cluster/ groups or body parts)

   

Start date    

End date    

Total study duration    

Ethical approval needed/obtained for study    

 

 
5. Participants

Provide overall data and, if available, comparative data for each intervention or comparison group.

 

  Description Location in text

Total no. randomized    

Clusters

(if applicable, no., type, no. people per cluster)

   

Baseline imbalances 
(type of surgery, age, co-morbidity, ASA score)

   

Withdrawals and exclusions

(if not provided below by outcome)

   

Age    

Sex    

Race/Ethnicity    

Other relevant sociodemographics    

Subgroups measured    

Subgroups reported    

 

 

Nurse-led versus doctor-led preoperative assessment for elective surgical patients requiring regional or general anaesthesia (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

20



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

6. Participants

Provide overall data and, if available, comparative data for each intervention or comparison group.

 

  Description Location in text

Total no. randomized

(or total pop. at start of study for NRCTs)

   

Clusters

(if applicable, no., type, no. people per cluster)

   

Baseline imbalances    

Withdrawals and exclusions

(if not provided below by outcome)

   

Age    

Sex    

Race/Ethnicity    

Other relevant sociodemographics    

Subgroups measured    

Subgroups reported    

 

 
7. Intervention & Comparison groups

7.1 Intervention group

 

  Description as stated
in report/paper

Location in text

Group name Nurse –led POA  

No. randomized to group    

Location of POA

(e.g. clinic or ward)

   

Format of POA

(face-to-face, telephone notes review, protocol driven)

   

Background & training given to nurses

(previous work experience, training given )
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Supervision arrangements for nurses    

  (Continued)

 
7.2 Comparison group

 

  Description as stated in
report/paper

Location in text

Group name Doctor-led POA: specialist
or non-specialist

 

No. randomized to group    

Location of POA

(e.g. clinic or ward)

   

Format of POA

(face-to-face, telephone notes review, protocol driven)

   

Background & training given to doctors

(previous work experience, training given )

   

Supervision arrangements for doctors    

 

 
8. Outcomes

 

TYPES OF OUTCOME MEASURES MEASURED REPORTED FORM COMPLETED

Primary outcomes      

Cancellation of surgery within 24 hours of scheduled date due
to clinical reasons

     

Cancellation of surgery by patient      

Patient satisfaction with POA      

Patient knowledge or information gain      

Secondary outcomes      

Periop complications within 28 days of surgery – inc mortality      

Costs of preoperative assessment      

 

 
Please complete a separate outcome form for each outcome
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NB Cost of POA will be standardized to GBP in 2010 using the Cochrane ‘CCEMG—EPPI-Centre Cost Converter’ (version 1.2) and the
standardized values used in the review (http://eppi.ioe.ac.uk/costconversion/default.aspx).

 

  Description as stated
in report/paper

Location in text

Outcome name

(Cancellation, complications)

   

Time points measured    

Time points reported    

Outcome definition (with diagnostic criteria if relevant)    

Person measuring/reporting    

Unit of measurement

(if relevant)

   

Scales: levels, upper and lower limits (indicate whether high or low score is
good)

   

Is outcome/tool validated?    

Imputation of missing data 
(e.g. assumptions made for ITT analysis)

   

Assumed risk estimate

(e.g. baseline or population risk noted in Background)

   

Power    

RESULTS Description as stated
in report/paper

Location in text

Comparison    

Outcome    

Subgroup    

Time point 
(specify whether from start or end of intervention)

   

Post-intervention or change from baseline?    

Results: Intervention*    

Results: Comparison*    

No. missing participants and reasons    

No. participants moved from other group and reasons    
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Any other results reported    

Unit of analysis

(individuals, cluster/ groups or body parts)

   

Statistical methods used and appropriateness of these methods (e.g. ad-
justment for correlation)

   

Reanalysis required? (specify)    

Reanalysed results    

  (Continued)

 
*Results for continuous outcome : Mean : SD (or other variance): Total number of participants

Results for dichotomous outcome : Number participants with outcome: Total number of participants

9. Risk of bias assessment

 

Domain Risk of bias:

high/low /unclear

Support for judge-
ment

Location in text

Random sequence generation

(selection bias)

     

Allocation concealment

(selection bias)

     

Blinding of participants and personnel

(performance bias)

     

Blinding of outcome assessment

(detection bias)

     

Incomplete outcome data

(attrition bias)

     

Selective outcome reporting?

(reporting bias)

     

Other bias

(baseline characteristics for cluster-randomized, carryover for
cross-over trials)

     

 

 
10. Applicability
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  Yes/No/Unclear Support for judgment

Have important populations been excluded from the study? (consider dis-
advantaged populations+ and possible differences in the intervention effect)

   

Is the intervention likely to be aimed at disadvantaged groups? (e.g. lower
socioeconomic groups)

   

Does the study directly address the review question?

(any issues of partial or indirect applicability)

   

 

 
11. Other information

 

  Description as stated
in report/paper

Location in text

Key conclusions of study authors    

References to other relevant studies    

Correspondence required for further study information (from whom, what
and when)

 

 

 

W H A T ' S   N E W

 

Date Event Description

16 April 2014 Amended Contact details updated.

 

C O N T R I B U T I O N S   O F   A U T H O R S

Amanda Nicholson (AN), Chris H Coldwell (CC), Sharon R Lewis (SL) Andrew F Smith (AS)

Conceiving the review: AS

Co-ordinating the review: AN

Undertaking manual searches: AN and SL—with support from the Cochrane Anaesthesia Review Group (CARG)

Screening search results: AN and CC

Organizing retrieval of papers: SL and AN

Screening retrieved papers against inclusion criteria: AN and CC

Appraising quality of papers: AN and AS

Abstracting data from papers: any two authors—AN and AS

Writing to authors of papers for additional information: AN
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Providing additional data about papers: AN

Obtaining and screening data on unpublished studies: AN

Providing data management for the review: AN

Entering data into Review Manager (RevMan 5.1): AN

RevMan statistical data: AN

Performing other statistical analysis not using RevMan: AN

Interpretation of data: SL, AN, CC and AS

Statistical inferences: AN and AS

Writing the review: all authors

Securing funding for the review: AS

Performing previous work that served as the foundation of the present study: N/A

Serving as guarantor for the review (one review author): AS

Taking responsibility for reading and checking the review before submission: AN

D E C L A R A T I O N S   O F   I N T E R E S T

Amanda Nicholson: From March to August  2011, AN worked for the CardiG Research Consortium, which provided research and consultancy
services to the pharmaceutical industry. The CardiG Research Consortium has no connection with or specific knowledge of AN’s work with
The Cochrane Collaboration. AN’s husband has small direct holdings in several drug and biotech companies as part of a wider balanced
share portfolio.

Chris H Coldwell: none known.

Sharon R Lewis: none known.

Andrew F Smith: none known.

S O U R C E S   O F   S U P P O R T

Internal sources

• No sources of support supplied

External sources

• NIHR Cochrane Collaboration Programme Grant. Enhancing the safety, quality and productivity of perioperative care. Project Ref:
10/4001/04., UK.

This grant funds the work of AN, AS & SL on this review.

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

The protocol (Nicholson 2012) contained details of proposed analyses that were not required for the review. For subsequent versions of
this review—if we find studies with outcome data, we will follow the methods outlined below.

Measures of treatment e<ect

For dichotomous outcomes, such as cancellation of surgery or complications, we will aim to enter the total numbers and numbers of events
in each group into RevMan 5.1 and to calculate risk ratios with 95% confidence intervals (CIs). If data are presented in other forms and we are
unable to obtain the required tabular data from the report authors, we may use the generic inverse variance option in RevMan. Continuous
outcomes, including participant satisfaction scales, may be measured on diGerent scales in diGerent studies. For short ordinal scales,
we will dichotomize the results if appropriate. For longer scales, we will use standardized means and mean diGerences when combining
results. Costs of POA will be standardized to GBP in 2010 using the Cochrane ‘CCEMG—EPPI-Centre Cost Converter’ (version 1.2) and the
standardized values used in the review (http://eppi.ioe.ac.uk/costconversion/default.aspx).
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Unit of analysis issues

We anticipate that the eligible studies may include cluster–randomized trials. We will extract data directly only if the analysis properly
accounts for the cluster design by using methods such as multilevel modelling or generalized estimating equations. If these adjustments
are not made within the report, we will perform approximate analyses by recalculating standard errors or sample sizes based on the design
eGect (Higgins 2011; Section 16.3.6). The resulting eGect estimates and their standard errors will be analysed using the generic inverse
variance method in RevMan 5.1.

Dealing with missing data

If contact with authors does not yield the missing outcome data, we will undertake sensitivity analyses to assess the possible impact of the
missing data. We will compare the eGects of available case analysis, worst case scenario and last observation carried forward options on
the results of any individual study and on any meta-analysis undertaken. Given that our research question is about the equivalence or non-
inferiority of nurse-led POA, these sensitivity analyses are important. Intention-to-treat (ITT) analysis may not be the most appropriate
method, as it tends to bias results towards no diGerence (Higgins 2011; Section 16.2.1).

Assessment of heterogeneity

Potential sources of heterogeneity between included studies include type of anaesthetic, setting of POA, and expertise within each
comparison doctor group, for example, whether doctors are newly qualified interns or are more experienced residents. We will not combine
specialists and non-specialists into a single comparison group. Similarly, the level of supervision or training given to nursing staG may
diGer across studies and aGect their results. We will describe heterogeneity between studies based on participant group, setting and type

of intervention. It will then be assessed statistically using Chi2 and I2 statistics. Important heterogeneity (Chi2 P < 0.1 and I2 > 50%) will be
investigated, when possible, by subgroup analyses and meta-regression.

Assessment of reporting biases

Reporting bias may occur within studies, with certain outcomes not reported. When a report suggests that data on an outcome were
collected but are is not reported in the paper, we will contact the authors and request the data.

We will examine funnel plots to assess the potential for publication bias if we identify 10 or more studies reporting on a particular outcome.
We will use visual assessment supplemented by Egger’s text for asymmetry when appropriate. Heterogeneity between studies may lead
to asymmetry, and we will consider this possibility when reviewing results. 

Data synthesis

We will undertake meta-analysis for outcomes for which we have comparable eGect measures. An I2 greater than 80% would argue against
presenting an overall estimate. The decision on the appropriate statistical model will depend on the studies identified, but potential
diGerences between studies in the setting and provision of POA and training of staG suggest that a random-eGects model will be the most
suitable choice.

In the first instance, we will combine data from superiority trials and from non-inferiority or equivalence trials in separate meta-analyses.
Methodological comparability between the diGerent designs of trials will be reviewed before any attempt is made to combine them into
a single meta-analysis. We will consider population group, nature of the intervention and comparison groups, outcomes and risk of bias
(AHRQ 2012; Piaggio 2006). We will combine data from non-inferiority and superiority trials into a single meta-analysis only if we have
obtained totals and numbers of events for dichotomous outcomes or comparable eGect estimates with standard errors for other outcomes.

Subgroup analysis and investigation of heterogeneity  

If data are suGicient, we will investigate the following subgroups, which may account for heterogeneity between studies.

• Training and supervision given to nurses.

• Protocols, computer-based screening or other decision analysis tools used by staG.

• Children versus adult participants.

• Type of surgical intervention.

• Type of anaesthetic: general, spinal or epidural.

• Format and setting of  POA: both between studies and between allocated groups.

DiGerences in eGect size between subgroups will be assessed in RevMan 5.1 using I2 statistic estimates based on heterogeneity between
subgroups rather than between studies (Deeks 2010; Higgins 2011).

Sensitivity analysis

In addition to the sensitivity analyses outlined above to describe the impact of missing data, we will undertake analyses to explore the
contributions of the following.
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• DiGerences in setting or format of POA between intervention and comparison groups. We will exclude data from any eligible trials with
diGerent settings and hence high risk of performance bias to see whether results are similar.

• Approximate analyses for cluster-randomized trials in which standard errors or sample sizes have been recalculated based on the design
eGect (Unit of analysis issues).

• Unpublished studies.

• Quasi-randomized studies and other designs at high risk of bias.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Anesthesia, Conduction;  *Anesthesia, General;  *Elective Surgical Procedures;  *Quality Assurance, Health Care;  Practice Patterns,
Nurses'  [*standards];  Practice Patterns, Physicians'  [*standards];  Preoperative Care  [*standards];  Randomized Controlled Trials as
Topic;  Reference Standards

MeSH check words

Humans
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