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Abstract: Traditionally, major complications and unanticipated

admission/readmission rates were used to assess outcome after day

surgery. However, in view of the relative absence of major compli-

cations the quality of recovery (QOR) should be considered one of the

principal endpoints after day surgery. In our study, the level of QOR is

defined by a combination of the Global Surgical Recovery (GSR) Index

and the Quality of Life (QOL).

The aim of this study was to analyze prevalence and predictors of

QOR after day surgery on the fourth postoperative day.

Elective patients scheduled for day surgery from November 2008 to

April 2010 were enrolled in a prospective cohort study. Outcome

parameters were measured by using questionnaire packages at 2 time

points: 1 week preoperatively and 4 days postoperatively. Primary

outcome parameter is the QOR and is defined as good if the GSR index

>80% as well as the postoperative QOL is unchanged or improved as

compared with baseline. QOR is defined as poor if both the GSR index

�80% and if the postoperative QOL is decreased as compared with

baseline. QOR is defined as intermediate in all other cases. Three

logistic regression analyses were performed to determine predictors

for poor QOR after day surgery.

A total of 1118 patients were included. A good QOR was noted in

17.3% of patients, an intermediate QOR in 34.8%, and a poor QOR in

47.8% 4 days after day surgery. The best predictor for poor QOR after day

surgery was type of surgery. Other predictors were younger age, work

status, and longer duration of surgery. A history of previous surgery,

expected pain (by the patient) and high long-term surgical fear were

significant predictors of poor QOR in only 1 of 3 prediction models.

The QOR at home 4 days after day surgery was poor in the majority of

patients and showed a significant procedure-specific variation. Patients at

risk for poor QOR can be identified during the preoperative period based

on type of surgery, age, work status, and the duration of the surgery.
rt A. Joosten, PhD oofwijk, MD,
olfgang F.F.A. Buhre, MD, PhD

Pain Catastrophizing Scale, QOLq = uality of life, QORq = uality

of recovery, SFQ = Surgical Fear Questionnaire.

INTRODUCTION

N owadays, more than 50% of elective surgery is performed
in an outpatient setting.1 Traditionally, major compli-

cations and unanticipated admission/readmission rates were
used to assess outcome after day surgery.2–4 However,
improvements in surgical and anesthetic techniques have
resulted into low mortality and morbidity and low unanticipated
admission/readmission rates.5–7

In view of the relative absence of major complications, the
present evaluation of day surgery is based on the quality of
recovery (QOR).8 The QOR is related to the patient?s ability to
resume normal activities after discharge at home and should be
considered 1 of the principal endpoints after day surgery.7 QOR
is a complex phenomenon encompassing many dimensions in
physical, psychological, and social health.9 In our study, the
level of QOR is defined by a combination of the Global
Surgical Recovery (GSR) Index10,11 and the quality of life
(QOL).12

Most patients perceive surgery in an outpatient setting as less
dangerous compared with the inpatient setting13 and they also
expect a good quality and fast recovery including a rapid return to
work status/daily activities without suffering from moderate to
severe pain.14,15 The QOR is related to the type of surgery and the
recovery process. A process which starts immediately after the
surgery and may take from several days to weeks and even
months.9,14 It should be taken into account that postoperative
surveillance by professionals following discharge is less optimal
after day surgery as compared with surgery in the inpatient
setting.10,16 Finally, lack of adequate information and uncertainty
appears to provoke anxiety and is the most common cause of
dissatisfaction with day surgery care.17

As a result, there is a need of more in-depth understanding
of the variability of QOR after different types of surgery
performed in an outpatient setting. In this respect, the effect
of demographic, psychological, social, and perioperative factors
related to the QOR after various types of surgery in the out-
patient setting needs to be analyzed. An optimal characteriz-
ation of these patients can lead to improvement of QOR. These
improvements will not only include a better preoperative
empowerment of the patient as well as an improved prediction
of the time-off from work but also a minimization of the
occurrence of unplanned contacts with health professionals.
The QOR after day surgery will furthermore be improved due to
adjustment of patient expectations15 as well as the implementa-
tion of an improved home and follow-up care schedule.18–20 In
view of ambulatory surgery, self-care needs to be feasible to
are in general and pain management in
xt, the first 3 to 5 days after the surgical
red to be essential.21
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Hence, the aim of this study was to analyze the prevalence
and predictors of QOR at the fourth postoperative day, in a large
adult population undergoing day surgery. As a final outcome of
this study we aim to provide an easily applicable predictive
QOR-model after day surgery.

MATERIALS AND METHODS

Patients
This prospective longitudinal cohort study was approved

by the Institutional Ethics Committee of the Maastricht Uni-
versity Medical Centerþ, and all patients gave informed consent
to participate. All patients undergoing day surgery were eligible
to participate, regardless of the type of surgery. Exclusion
criteria were patients age <18 years, inability to express
themselves, visual dysfunction, or insufficient understanding
of the Dutch language.

Questionnaires
Patients were asked to complete 2 successive questionnaire

packages.
First, a baseline questionnaire package was used to

measure demographics (eg, age, gender, educational level,
work) and baseline QOL. The EuroQol (EQ-5D) questionnaire
was used to analyze QOL on 5 dimensions (ie, mobility, self-
care, usual activity, pain/discomfort, and anxiety/depression).12

Furthermore, psychological variables were analyzed based on 3
validated questionnaires: the Pain Catastrophizing Scale (PCS),
the Life Orientation Test Revised (LOT-R), and Surgical Fear
Questionnaire (SFQ). For the PCS and LOT-R, shortened ver-
sions were used to keep the total number of questions within
limits and thus avoiding patient refusal due to long question-
naires (ie, diminishing patient burden). In the PCS question-
naire, to measure catastrophic thinking, 6 of the 13 original
items were used. These were 2 questions loading highest on
each of the 3 subscales (ie, Items 5 and 12 for helplessness,
Items 9 and 11 for rumination, and Items 6 and 13 for mag-
nification).11,22 In the LOT-R, to measure personality trait
optimism,23 4 of the originally 10 questions were used. Four
filler questions were omitted and the 4 questions (2 positively
phrased and 2 negatively phrased) loading highest on, respect-
ively, the optimism and pessimism factor were selected.11 For
analysis of fear of potential consequences of surgery, the 8-item
SFQ was included. Within the SFQ, 4 items refer to fear of
short-term consequences (eg, pain, side effects) and 4 items
refer to fear of long-term consequences (eg, deterioration of
health).24 Finally average and present pain intensity, the influ-
ence of pain on daily activities, analgesic use, and the number of
visits to a medical doctor or other health care professionals were
measured. All questions related to pain were analyzed based on
an 11-point Numeric Rating Scale (NRS; where 0 ¼ no pain,
and 10 ¼ worst pain imaginable).

Second, a follow-up questionnaire package was used to
measure the 1-item GSR index and the EQ-5D. The GSR index
represents a single question about the extent to which patients
considered themselves to be recovered from the surgery (‘‘if
100% recovery means your health is back to the same level as it
was before the surgery, what percentage of recovery are you at
now?’’).10,11 In previous studies, the GSR index was measured
at least 6 months after the surgery and good or near optimal GSR
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were defined as a GSR index of, respectively, >80% or
90%.11,25,26 In this study, good GSR is defined as a GSR index
>80% and the cutoff value for poor GSR was set on a GSR
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index� 80%. Furthermore, this questionnaire package included
questions regarding average and present pain intensity related to
the surgery, the influence of pain on daily activities, prescribed
and over-the-counter analgesic use, the effect of analgesic use
on pain severity, visits to healthcare professionals, postoperative
side-effects, and complications like nausea, vomiting, wound
infections.

Procedure
Between November 2008 and April 2010, patients planned

for day surgery and presenting at the outpatient clinic for
preoperative assessment at the Maastricht University Medical
Centerþ were asked to participate. If consent was obtained, the
patient received an envelope containing an informative letter
about the study, the 2 questionnaire packages, and 2 return
envelopes. Also, the patient received a standardized prescription
for postoperative analgesics (ie, acetaminophen 1000 mg 4
times a day, and if necessary, acetaminophen/tramadol 650/
75 mg 4 times a day). Patients were instructed to complete the
baseline questionnaire package 1 week before the surgical
procedure. Patients who did not return this questionnaire pack-
age were considered to be unwilling to participate, and no
further attempts to contact them were made. The follow-up
questionnaire package had to be completed at the fourth day
after the surgery. Patients who returned the baseline question-
naire package, but did not return the follow-up questionnaire
package, were reminded by regular mail or telephone. Only
patients who returned both the baseline and the follow-up
questionnaire packages were included into our analyses. All
clinical information (eg, ASA physical status, surgical pro-
cedure, type of anesthesia, duration of the procedure, duration
of hospital stay, unplanned admission, and readmission) were
acquired by systematic chart review.

Outcome Measures
The main outcome variable in this study is QOR at 4 days

after day surgery. The level of the QOR is defined by a
combination of both the GSR and the QOL. QOR is defined
as good if both the GSR index >80%11,25 and if the post-
operative QOL is unchanged or improved as compared with
baseline. QOR is defined as poor if both the GSR index �80%
and if the postoperative QOL is reduced as compared with
baseline. QOR is defined as intermediate in all other cases.
Prevalence in view of QOR and predictors of poor QOR
are studied.

Secondary outcome variables are prevalence of reduced
GSR and QOL. Pre- and postoperative pain, visits to healthcare
professionals, unplanned admissions and readmissions, post-
operative side-effects, and complications like nausea, vomiting,
wound infections during the first 4 days after day surgery are
also studied.

To compare QOR, GSR, and QOL after various types of
surgery, homogenous surgical groups were created, containing
at least 20 procedures.27

Statistical Analysis
First, missing data were imputed using multiple data

imputation according to the method described by Van Buuren
et al.28 Each missing item was imputed 10 times, leading to 10
different data sets. Only demographic, clinical, and predictive

Medicine � Volume 94, Number 39, October 2015
values were imputed, missing outcome parameters were not.
For all 3 statistical analyses (poor vs both intermediate and

good QOR, poor vs intermediate QOR, and poor vs good QOR),

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
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a univariate logistic regression analysis was performed for each
predictive variable. Only variables with a P value <0.1 were
included in the final multiple logistic regression model. A
stepwise forward multiple logistic regression analysis was
subsequently performed to determine predictors for poor
QOR. Only variables that were significant in more than halve
of the imputed datasets were considered as significant predic-
tors in the pooled regression model.

The 3 logistic regression analysis models for prediction of
poor QOR were based on 4 steps. The first step contained those
variables which are most easy to obtain, even before the patient
visits the outpatient clinic (ie, gender, age, and surgical pro-
cedure). In a second step, variables based on items which are
relatively easy to obtain during the preoperative assessment (ie,
ASA-level, work status, education level, previous surgery,
preoperative pain, and preoperative analgesic use) were
included. The third step contained mostly psychological vari-
ables (ie, expected postoperative pain by the patient, short- and
long-term surgical fear, pain catastrophizing, optimism, and
preoperative QOL). The fourth step included duration of surgery
and type of anesthesia. A P value of<0.05 was considered to be
statistically significant. The models’ ability to discriminate
between patients with and without a poor QOR was estimated
by the area under the curve (AUC) for the successive blocks. All
analyses were performed using SPSS version 20.0 (SPSS, Inc.,
Chicago, IL).

RESULTS

General Characteristics
During the study period, 2500 patients were invited to

participate: 1396 patients (56%) returned the baseline ques-
tionnaire. Ninety-two percent of these patients (N¼ 1282)
returned the follow-up questionnaire, of which 164 patients
were excluded: 5 patients were younger than 18 years, 1 patient
was mentally impaired, and 27 patients underwent a planned
inpatient procedure. One patient was excluded due to death

FIGURE 1. Flowchart depicting the inclusion and exclusion.
from a nonrelated cause, and 5 patients were excluded because
of missing data on primary outcome measures. Furthermore,
125 patients were excluded as they received a surgical

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
procedure containing <20 patients. This resulted in data of
1118 patients for the final analysis (Figure 1).

Baseline patient characteristics, including psychological
parameters, are shown in Table 1. The mean age of all patients
was 52.5 years (range 18–88 years). Most patients were classi-
fied as ASA I or II and 874 (78.2%) received general anesthesia,
182 (16.3%) received loco-regional anesthesia, and 59 patients
(5.3%) received loco-regional anesthesia in addition to general
anesthesia. The average duration of surgery was 49 min.

Primary Outcome

Prevalence of QOR
Overall, 17.3% of all patients showed a good QOR (ie, GSR

>80% and equal/improved QOL), 34.8% an intermediate QOR
(ie, GSR>80% or equal/improved QOL), and 47.8% of patients a
poor QOR (ie, GSR �80% and reduced QOL) at 4 days after
surgery. The percentages of patients with a good, intermediate,
and poor QOR for the different surgical procedures are shown in
Table 2. A great variability is seen in QOR between the different
surgical procedures. For example, after laparoscopic cholecys-
tectomy, none of the patients showed a good QOR at 4 days after
surgery, whereas a good QOR was noted in 60% of the patients
after diagnostic laryngoscopy.

Predictors and Prediction Model of QOR

Poor vs Both Intermediate and Good QOR
After univariate logistic regression analysis, preoperative

pain, preoperative medication use, pain catastrophizing, opti-
mism, and type of anesthesia were not statistically significant,
and were therefore not included in the multivariate logistic
regression model. Multivariate analysis showed younger age,
type of surgery, work status (ie, having a paid job), higher
expected pain, and longer duration of surgery to be the most
important predictors for poor QOR (Table 3).

A predictive model was developed: the first step in the

logistic regression model resulted in a prediction with an AUC
of 0.68, which mostly depended on the surgical procedure.
Contrary to gender, younger age was also found to be a
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TABLE 1. Baseline Patient Characteristics

N (%)/Mean (SD)/
Median (IQR)

Age, yr 52.5 (14.3)
Gender

Male 505 (45.2)
Female 613 (54.8)

Educational background
Elementary school 78 (7.0)
Intermediate 794 (71.0)
Higher degree, university 233 (20.8)
Information missing 13 (1.2)

Work situation
Paid work 564 (50.4)
Unpaid work 178 (15.9)
Not working 375 (33.5)
Information missing 1 (0.1)

ASA physical status
I 564 (50.4)
II 482 (43.1)
III 49 (4.4)
Information missing 23 (2.1)

Type of anesthesia
General 874 (78.2)
Loco-regional 182 (16.3)
General and loco-regional 59 (5.3)
Information missing 3 (0.3)

Duration of surgery, min 49.0 (33.5)
Duration of hospitalization

1 d (ambulant) 716 (64.0)
2 d (<24 hr; short stay) 375 (33.5)
3 d 20 (1.8)
4 d 5 (0.4)
5 d 2 (0.2)

Surgical fear
Short term (0–40) 13 (6–22)
Long term (0–40) 8 (3–16)

Pain catastrophizing Scale (0–30) 12 (10–15)
Life Optimism Trait (0–20) 14 (12–16)

Stessel et al
significant predictor of poor recovery in our model. The second
step improved our predictive model to an AUC of 0.70 as work
status showed an association with poor QOR. The third step
slightly improved our predictive model, as a higher expected
postoperative pain was found to have a relation with poor QOR.
The only statistically significant predictor of the final and fourth
step in our prediction model turned out to be longer duration of
surgery and slightly improved our model to a fairly adequate
prediction with an AUC of 0.71.

Poor vs Intermediate QOR
After univariate logistic regression analysis, preoperative

pain, preoperative medication use, short- and long-term surgical
fear, pain catastrophizing, optimism, and type of anesthesia
were not statistically significant, and were therefore not

Expected pain (0–10) 4 (2–5)

NRS¼Numeric Rating Scale.
included in the multivariate logistic regression model. Multi-
variate analysis showed younger age, type of surgery, work
status (ie, having a paid job), having had previous surgery, and
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longer duration of surgery to be the most important predictors
for poor QOR (Table 3).

The first step in the prediction model resulted in an AUC of
0.66. After the second step of the model, an improvement is seen
to an AUC of 0.69, due to the predictive value of work status and
previous surgery. The final step (step 4) in the model showed a
slight improvement to an AUC of 0.70, due to duration
of surgery.

Poor vs Good QOR
After univariate logistic regression analysis, previous

surgery, optimism, and type of anesthesia were not statistically
significant, and were therefore not included in the multivariate
logistic regression model. Multivariate analysis showed
younger age, type of surgery, work status (ie, having a paid
job), long-term surgical fear, and longer duration of surgery to
be the most important predictors for poor QOR (Table 3).

The first step in the prediction model resulted already in a
good prediction with an AUC of 0.80. After the second step of
the model, an improvement is seen to an AUC of 0.81, due to the
predictive value of work status and previous surgery. After the
third step, an improvement is seen to an AUC of 0.83, due to
long-term surgical fear, and the final step showed no improve-
ment in AUC, although a longer duration of surgery was found
to be a significant predictor of poor QOR.

Secondary Outcome Variables

Prevalence of GSR
Four days after surgery, median (IQR) GSR index for the

total population is 70% (50% to 80%). A total of 229 patients
(21%) scored a GSR of >80% 4 days after surgery. Patients
receiving knee arthroscopy or shoulder surgery recovered worst
(median GSR index of 50%), whereas patients receiving a
diagnostic laryngoscopy recovered best (median GSR index
of 100%) at 4 days after surgery (Table 2).

Prevalence of QOL
In the majority of patients and surgical procedures, a

reduced total EQ5D-utility score is noted at the fourth post-
operative day as compared with baseline (Table 2). Never-
theless wide variability in total EQ5D scores between surgical
procedures is noted where for instance improvement is found in
patients having had a diagnostic laryngoscopy, hysteroscopy, or
lumpectomy. After knee arthroscopy, removal of osteosynthesis
material or mastoidectomy/CAT/BAHA, median EQ5D-utility
scores were unchanged. In our population of ambulatory
patients more problems on 4 out of 5 domains of the EQ-5D
(ie, mobility, self-care, usual activities, and pain/discomfort)
were noted at the fourth day after surgery as compared with
baseline. In only 1 of 5 domains (anxiety/depression), less
problems were reported. Median total EQ5D-utility score, as
well as health state were significantly lower at 4 days after the
surgery (P < 0.001 and P¼ 0.031, respectively) (Table 4).

Other Secondary Outcome Variables
For pre- and postoperative pain scores, see Table 5. Seven-

hundred sixteen (64%) of all patients were treated on an
ambulatory basis (Table 1), and 375 (33.5%) on terms of a
short-stay admission (<24 hr). Twenty-seven patients (2.4%)

Medicine � Volume 94, Number 39, October 2015
had an unplanned admission and stayed in hospital for over
24 hr (20 patients stayed for 3 days, 5 patients for 4 days, and
2 patients for 5 days) because of unforeseen complications.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.



TABLE 2. Median (IQR) Global Surgical Recovery (GSR) Score, EQ5D Utility Scores, and Quality of Recovery (QOR) per Surgical
Procedure (N�20)

EQ5D Median (IQR) Utility
Scores QOR, %

Procedures N GSR Median (IQR) Preoperative Postoperative Good Intermediate Poor

Arthroscopy knee/meniscectomy 146 50 (40–70) 0.69 (0.62–0.73) 0.69 (0.49–0.71) 4.9 50.3 44.8
(Sub)cutaneous surgery 76 70 (50–90) 0.80 (0.70–1.00) 0.74 (0.43–0.88) 26.8 28.2 45.1
Inguinal hernia repair 72 60 (50–75) 0.80 (0.69–1.00) 0.69 (0.56–0.76) 8.7 23.2 68.1
Cataract surgery/vitrectomy 61 75 (50–90) 1.00 (0.79–1.00) 0.88 (0.76–1.00) 25.4 44.1 30.5
Bone surgery 57 60 (40–75) 0.73 (0.66–0.78) 0.52 (0.33–0.69) 7.4 35.2 57.4
Tendon/bursa/fascia surgery 57 60 (40–80) 0.73 (0.62–0.80) 0.66 (0.33–0.78) 7.7 36.5 55.8
Anal surgery 51 60 (40–80) 0.80 (0.62–1.00) 0.69 (0.62–0.81) 8.0 44.0 48.0
Diagnostic laryngoscopy 49 100 (73–100) 0.88 (0.80–1.00) 1.00 (0.80–1.00) 60.4 22.9 16.7
Removal of osteosynthesis material 48 60 (40–80) 0.69 (0.62–0.80) 0.69 (0.33–0.79) 13.3 35.6 51.1
Hysteroscopy 47 80 (70–95) 0.80 (0.73–1.00) 0.88 (0.76–1.00) 43.5 26.1 30.4
Lumpectomy 42 75 (60–88) 0.85 (0.75–1.00) 0.87 (0.75–0.88) 19.5 39.0 41.5
Laparoscopic cholecystectomy 41 60 (50–80) 0.85 (0.70–1.00) 0.69 (0.43–0.76) 0.0 35.1 64.9
Shoulder surgery 41 50 (25–70) 0.69 (0.60–0.76) 0.59 (0.33–0.66) 2.6 34.2 63.2
Mastoidectomy/CAT/BAHA 41 80 (60–95) 0.85 (0.74–1.00) 0.85 (0.76–1.00) 37.5 37.5 25.0
Dupuytren fasciotomy 32 70 (40–84) 0.80 (0.73–1.00) 0.66 (0.53–0.79) 16.1 19.4 64.5
Brachytherapy 32 80 (70–95) 0.94 (0.76–1.00) 0.87 (0.76–1.00) 38.7 29.0 32.3
Tympanoplasty/stapedectomy/ossicular

chain reconstruction
31 80 (50–90) 0.88 (0.76–1.00) 0.80 (0.59–1.00) 32.3 22.6 45.2

Laparoscopic sterilization/ovariectomy 30 70 (50–78) 1.00 (0.79–1.00) 0.78 (0.69–1.00) 14.3 28.6 57.1
Nose–sinus/polyp/septum surgery 29 65 (43–80) 0.80 (0.71–1.00) 0.76 (0.69–0.84) 3.4 55.2 41.4
Umbilical/epigastric/cicatricalic hernia repair 26 60 (50–80) 0.80 (0.73–1.00) 0.67 (0.57–0.88) 15.4 23.1 61.5
Dental surgery 24 60 (40–74) 1.00 (0.73–1.00) 0.76 (0.69–0.80) 4.3 39.1 56.5
Mamma reduction/mastectomy 24 70 (50–83) 0.85 (0.74–1.00) 0.66 (0.33–0.88) 14.3 33.3 52.4
Mamma reconstruction/implants 21 65 (50–75) 0.81 (0.76–1.00) 0.66 (0.29–0.76) 4.8 23.8 71.4
Scrotal surgery 20 65 (40–75) 1.00 (0.80–1.00) 0.71 (0.60–1.00) 21.1 26.3 52.6

)
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Furthermore, 83 visits were made to a general practitioner
(n¼ 38) or medical specialist (n¼ 45) in the first 4 days after
surgery. Also, 37 patients (3.3%) paid a visit to the emergency

Strabismus surgery 20 60 (50–80
department (Table 6). Other complications like nausea and
wound infections occurred in 25.3% and 2.4% of the patients,
respectively (Table 6).

DISCUSSION
To our knowledge, this is the largest prospective cohort

study to date, assessing prevalence and predictors of QOR after
a wide range of surgical procedures (or groups of close related
procedures) performed in an ambulatory setting.

The results of the present study suggest that QOR 4 days
after day surgery was good (ie, GSR>80% and equal/improved
QOL) in only 17.3% of patients and showed a clear procedure-
related variation (Table 2). Furthermore, almost 40% of patients
had problems with mobility, more than 30% of patients experi-
enced problems with self-care, more than 60% with usual
activities, and pain/discomfort was observed in 60% of the
patients. A minority of patients expressed concerns related to
anxiety/depression when compared with baseline. In selected
groups such as shoulder surgery, bone surgery, and hernia
repair, the incidence of poor outcome was even higher.
Our data are in line with recent literature, as poor recovery
has been reported in the majority of patients undergoing ingu-
inal hernia repair, arthroscopic procedures, or cosmetic breast

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
augmentation in an ambulatory setting after 1 week.14 More-
over, Bratwall and Stromberg14 reported that more than 80% of
patients were in need of support from a relative or friend during
the first period at home. Furthermore, patients undergoing an
orthopedic procedure were found to be at highest risk for
inappropriate postoperative recovery 1 week after day
surgery.18 In a heterogenic group of 701 patients undergoing
elective inpatient and outpatient surgery, a complete recovery
(defined as recovered on all domains of the postoperative
quality recovery scale [PQRS]) was only noted in 11% of cases
at the third postoperative day.29 On the other hand, comparing
patient-reported recovery profiles using the EQ-5D did not
result in overall changes between preoperative and postopera-
tive EQ-5D scores at 2 weeks postoperatively.30 However, a
procedure-specific approach has not been used in this study. In
contrast, another study also using the EQ-5D reported a sig-
nificant difference in time to reach full recovery between
several procedures.31

Another primary goal of this study was to identify pre-
dictors of poor QOR on the fourth day after day surgery. Our
data showed that type of surgery is the best predictor of poor
QOR (Table 3). Other predictors for poor QOR were younger
age, paid work, and longer duration of surgery.

The correlation of younger age and poor QOR is in line

0.85 (0.76–1.00) 0.78 (0.64–1.00) 15.8 31.6 52.6
with literature findings, as several studies observed that acute
postoperative pain is associated with younger age, and
pain represents an important dimension of postsurgical

www.md-journal.com | 5
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recovery.7,8,32 On the other hand, younger age was shown to be
associated with a better physical recovery (measured by
physical activity) compared with baseline at 3 weeks post-
operatively.9 These different findings are most likely related
to differences in study design (different time points and end
points, different patient populations). Patients with a paid job
seem to experience a lower QOR compared with patients
without. A possible explanation for this finding might be that
these patients desire longer sick leave and therefore describe
their recovery as less optimal.

The correlation between the somatic variable longer
duration of surgery and poor QOR is in line with a previous
study, as Peters et al11 observed an association between longer
duration of surgery and long-term poor recovery 6 months after
surgery. These results may point to the role of central sensit-
ization since longer operations are associated with more endur-
ing nociceptive input which may increase the chance of central
sensitization, and subsequently persistent pain and poor QOR.11

The predictive power of the psychological variables was
less strong. Expected pain (by the patient) is a predictor of poor
QOR, compared with the combined group intermediate and
good QOR and high long-term surgical fear is a predictor of
poor QOR compared with good QOR. However, these psycho-
logical variables did not improve the AUC of their predictive
model and all psychological variables even fell out of the third
model (poor vs intermediate recovery). Nonetheless, in 1958
already, Janis33 proposed that a curvilinear relationship exists
between preoperative psychological distress and postoperative
recovery. And in a review, Munafo and Stevenson34 already
have described an association between preoperative anxiety and
early in-hospital recovery. As a consequence, further research is
needed to shed more light on the exact relationship between
psychological variables and postoperative QOR.

QOR after day surgery is an important measure and needs
to be determined at various time-points. Most studies have
either evaluated the early in-hospital course and/or the first 24 to
48 hr after day surgery,20,35–38 or have focused at a time frame
between 1 week and 1 year after the surgery.9,14,18,25,30,39–41

The present study is the first to assess QOR at an intermediate
time point of 4 days after day surgery. This time point was
chosen based on a previous study from our group, showing an
important number of patients still experiencing significant pain
even at the fourth day after day surgery.42

Postoperative recovery is a complex phenomenon encom-
passing many dimensions in physical, psychological, and social
health.9 There are several instruments for assessing the inter-
mediate (3–7 days) and late (1 month) QOR after day
surgery,8,43 including QOL questionnaires which may fulfill
the requirements for assessing QOR.9 However, so far there is
no general agreement on the optimal instrument for evaluating
QOR and outcome following day surgery.39 We applied the
convenient and validated 1-item GSR index together with the
EuroQol 5D. We combined these 2 tools in an attempt to
comprise all dimensions of QOR.

This is the first study to date to analyze a wide spectrum of
possible predictors of poor QOR after day surgery, including
patient characteristics, type and duration of surgery and
anesthesia, social and psychological factors. The postoperative
course can be affected by all those aspects.44 Another strength
of this study is that we were able to assign the types of surgery to
a wide range of homogenous surgical groups and that surgical

Quality of Recovery After Day Surgery
groups were only selected for comparison when they contained
at least 20 procedures.27 In contrast, all previous studies
assigned the types of surgery to broad surgical disciplines such

www.md-journal.com | 7



TABLE 4. Pre- and Postoperative EuroQol 5D Scores

EuroQol 5D Preoperative, N (%)/Median (IQR) 4 d Postoperative, N (%)/Median (IQR)

Mobility
No problems 754 (67.4) 670 (59.9)
Some problems 346 (30.9) 410 (36.7)
Severe problems 5 (0.4) 29 (2.6)
Information missing 13 (1.2) 9 (0.8)

Self-care
No problems 1038 (92.8) 772 (69.1)
Some problems 67 (6.0) 323 (28.9)
Severe problems — 17 (1.5)
Information missing 13 (1.2) 6 (0.5)

Usual activities
No problems 684 (61.2) 363 (32.5)
Some problems 396 (35.4) 539 (48.2)
Severe problems 26 (2.3) 209 (18.7)
Information missing 12 (1.1) 7 (0.6)

Pain/discomfort
No problems 468 (41.9) 432 (38.6)
Some problems 584 (52.2) 632 (56.5)
Severe problems 53 (4.7) 42 (3.8)
Information missing 13 (1.2) 12 (1.1)

Anxiety/depression
No problems 794 (71.0) 950 (85.0)
Some problems 287 (25.7) 148 (13.2)
Severe problems 29 (2.6) 13 (1.2)
Information missing 8 (0.7) 7 (0.6)

1.0
.0)

Stessel et al Medicine � Volume 94, Number 39, October 2015
as general, urological, or orthopedic surgery11,18,25,38,40,41 or
assessed only a few surgical procedures (making comparison

Total utility score (�0.59 to 1.0) 0.80 (0.69–
Health state (0–10) 8.0 (6.0–9
between a wide range of procedures impossible).9,14,39

This study also has several limitations. Firstly, we did not
include the Functional Recovery Index or the postoperative

TABLE 5. Preoperative and 4 d Postoperative Recovery, Pain inte

Preoperative,

Global perceived recovery, %
Median (IQR) —

Mean pain intensity
�

(NRS 0–10)
Median (IQR) 2 (0–5
NRS 0–3 671 (60.0
NRS 4–10 424 (37.9
Information missing 23 (2.1)

Present pain intensity (NRS 0–10)
Median (IQR) 1 (0–5
NRS 0–3 763 (68.2
NRS 4–10 335 (30.0
Information missing 20 (1.8)

Pain interference with usual activities (NRS 0–10)
Median (IQR) 1 (0–5
NRS 0–3 714 (63.9
NRS 4–10 381 (34.1
Information missing 23 (2.0)

�
Preoperative last week before surgery and postoperative first 4 d after

8 | www.md-journal.com
quality of recovery scale (PQRS), 2 tools specifically developed
to assess different domains of recovery after surgery since these

0) 0.73 (0.59–0.88)
7.0 (6.0–8.0)
tools were not available at the time our study started.7,8,29

Secondly, outcome measures were only assessed at the
fourth postoperative day, with a baseline measurement for

nsity, and Pain Interference With Usual Activities

N (%) 4 d Postoperative, N (%)

70 (50–80)

) 3 (2–5)
) 586 (52.4)
) 530 (47.4)

2 (0.2)

) 2 (0–4)
) 800 (71.6)
) 318 (28.4)

—

) 5 (2–7)
) 470 (42.0)
) 641 (57.3)

7 (0.6)

surgery.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.



TABLE 6. Healthcare Utilization, PONV, Complications

4 d Postoperative, N (%)

Number of visits
�

to
General practitioner 38 (3.4)
Medical specialist 45 (4.0)
Emergency department 37 (3.3)

Mean (SD) number of visits
�

to other healthcare providers
(physiotherapist, chiropractor)

21 (1.9)

Pain relief because of medication
use (0% to 100%)
Median (IQR) 80 (50–100)

Satisfaction with pain relief
because of medication use
Very satisfied 467 (41.8)
Moderately satisfied 219 (19.6)
Very unsatisfied 116 (10.4)
Not applicable 303 (27.1)

Resuming usual activities
Yes 327 (29.2)
No 756 (67.6)
Information missing 35 (3.1)

Nausea
Yes 283 (25.3)
No 826 (73.9)
Information missing 9 (0.8)

Infection related to surgery
Yes 27 (2.4)
No 1079 (96.5)
Information missing 12 (1.1)

Complication resulting in visit to
General practitioner 27 (2.4)
Medical specialist 45 (4.0)
Emergency department 29 (2.6)
Information missing 14 (1.3)

Adverse events
Yes 23 (2.1)
No 1084 (97.0)
Information missing 11 (1.0)

�
Number of patients who paid at least 1 visit during the first 4 d after

Medicine � Volume 94, Number 39, October 2015
predictor variables. Hence, we were not able to infer a post-
operative health trajectory since this requires a minimum of 3
data points.45 Thirdly, this is a questionnaire-based survey and
the response rate was 51% for both baseline and follow-up
questionnaire. Hence, there is a possible danger of selection
bias. Still, the response rate is similar to other questionnaire-
based surveys.

Finally, there is a wide variation in the proportion of day
surgery cases performed in different countries and even
between hospitals in the same country because of differences
in patient selection and differences in surgical procedures
performed in an ambulatory setting.46

Furthermore, the landscape of ambulatory care is rapidly
changing since innovations in surgical techniques and improve-

surgery.
ments in perioperative pain management and antiemetic therapy
have allowed to perform more complex surgical procedures and
to operate on older and higher risk patients in an outpatient

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
setting.47 As a result, the generalizability of our results can be
questioned. However, we tried to enhance the representative-
ness of our study by assigning the types of surgery included in
our cohort to a wide range of homogenous surgical groups.

In conclusion, the present study involving a large cohort of
day surgery patients shows a clear procedure-specific variation
in QOR, after a 4-day period. The best predictor for poor QOR
after day surgery was type of surgery. Other predictors were
younger age, work status, and longer duration of surgery. A
history of previous surgery and the psychological variables
expected pain (by the patient) and high long-term surgical fear
were significant predictors of poor QOR in only 1 of 3 logistic
regression models.
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