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Predictive Factors of Postoperative Pain After
Day-case Surgery

Hans-Fritz Gramke, MD,* Janneke M. de Rijke, PhD,w Maarten van Kleef, MD, PhD,*
Alfons G. H. Kessels, MD, MSc,z Madelon L. Peters, PhD,y Michael Sommer, MD,*

and Marco A. E. Marcus, MD, PhD*

Objectives: Despite the growing number of ambulatory operations
knowledge of predictive factors of postoperative pain after
ambulatory surgery is limited. Therefore, the aim of this study
was to identify predictive factors of postoperative pain after
ambulatory surgery.

Methods: In this cross-sectional study, 648 patients were included.
A wide variety of elective ambulatory operations were performed.
Pain assessments were made before the operation and during a
4-day period postoperatively, using a 100mm visual analog scale.
Patient characteristics, type of surgery, and type of anesthesia were
recorded. In addition, preoperative expectations of postoperative
pain by physician and patient were assessed. Finally, several scores
about psychologic parameters were measured: pain catastrophiz-
ing, surgical anxiety, and optimism. Stepwise logistic regression
analysis was performed to identify factors that independently
predict the risk of having postoperative pain (defined by a visual
analog scale >40mm) on days 0 to 4.

Results: The most important predictor of postoperative pain was
the presence of preoperative pain. Other predictors were antici-
pated postoperative pain by the clinician, preoperative high
expectations of postoperative pain by the patient, younger age,
and fear of short-term consequences of the operation. Regional
anesthetic technique compared with general anesthesia decreased
the risk of acute postoperative pain only on the day of the
operation.

Discussion: Several predictive factors of postoperative pain after
ambulatory surgery were identified in this study. These factors
should be taken into account when planning postoperative
analgesia for ambulatory surgery.

Key Words: predictor, postoperative pain, acute pain, day-case

surgery, ambulatory surgery

(Clin J Pain 2009;25:455–460)

Sufficient control of postoperative pain remains a difficult
problem. Despite extended research on this topic

prevalence of postoperative pain has not changed very
much over the last 20 years. About 30% to 60% of patients
still have moderate-to-severe pain after surgery.1–3 It has

been demonstrated that postoperative pain can affect
patient recovery after surgery as well.4 In ambulatory
surgery, it is very important that patients are ready to go
home in predictable and short period. Delayed discharge or
hospital admission must be avoided. Postoperative pain is
an important factor that can delay or even impede
discharge and therefore is interfering with the concept of
ambulatory surgery.5 Furthermore, ongoing postoperative
pain is an important factor for not resuming work after
surgery.6

Another potential consequence of acute postoperative
pain is the development of persistent postoperative pain.7–10

Prevalence rates of persistent postoperative pain after
common operations as high as 10% to 50% have been
reported.11 A correlation of the intensity of acute post-
operative pain and the risk of developing persistent
postoperative pain has been described.10,12,13

A growing number of operations are performed on an
ambulatory basis. In many countries, ambulatory surgery
accounts for more than 50% of all elective surgeries. In the
ambulatory setting good postoperative analgesia is a
challenge, because patients have to control their pain at
home by themselves. That is, analgesia must be effective,
easy to apply, and safe. However, the prevalence of acute
postoperative pain after ambulatory surgery is very
high.2,14 Therefore, preoperative detection of patients at
high risk for postoperative pain would be very interesting
for planning a tailor-made effective postoperative analgesic
regimen for these patients. Knowledge of predictors of
postoperative pain could help making decisions about
optimal postoperative analgesia techniques.

Earlier reports evaluated several factors of somatic
and psychologic nature in hospitalized patients.15–19

Whether these data can be transferred to ambulatory
operations is not clear. Despite the growing interest in
ambulatory surgery only few studies on predictive factors
of postoperative pain specifically focused on this kind of
surgery. In addition, the studies available are relatively
small and do not include psychologic factors.14,20 There-
fore, we designed this study to investigate predictive factors
for postoperative pain after ambulatory surgery more
extensively.

PATIENTS AND METHODS

Patients
A cross-sectional study was performed. The study

protocol was approved by the institutional review board of
the University Hospital Maastricht, the Netherlands.
During a 16-week period, we enrolled patients undergoing
elective ambulatory surgery at our institution. All adultCopyright r 2009 by Lippincott Williams & Wilkins
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patients scheduled for elective ambulatory surgery were
approached. Excluded were patients younger than 18 years,
patients with limitations of self-expression, visual dysfunc-
tion, or Dutch language problems. Patients undergoing
acute surgery were not included in this study. The
prevalence data of postoperative pain of this cohort of
patients have already been reported elsewhere.21

Procedure
On arrival at the ambulatory surgery unit patients

were approached by a trained research assistant who
explained purpose and methods of the study. During the
whole study period pain intensity was measured by using a
100mm visual analog scale (VAS), anchored ‘‘no pain’’ and
‘‘worst pain I can imagine.’’

The type of anesthesia was not regulated by the study
protocol. General and regional anesthesia techniques were
used dependent on the choice of the individual anesthesio-
logist and patient.

Perioperative analgesia was applied according to the
standard procedure at our ambulatory surgery unit.
Preoperatively either acetaminophen 1000mg/os (PO) or
naproxen 500mg PO were administered if not contra-
indicated. Immediately after surgery in the Post Anesthesia
Care Unit (PACU), patients were treated with intravenous
bolus administration of 1 to 5mg piritramide if necessary
until their pain scored less than 40mm on the VAS.
Analgesia was continued with acetaminophen 1000mg PO
4 times daily or naproxen 500mg PO twice daily. For use at
home, the patients were provided with tablets of acetamin-
ophen 500mg (box of 20 tablets) or naproxen 500mg (box
of 10 tablets) together with written instruction concerning
use and dosage. Additionally, a prescription for tramadol
50mg PO up to a maximum of 3 times daily was provided,
if the combination of acetaminophen and naproxen was not
expected to be sufficient. The decision to provide acetamin-
ophen or naproxen or both or to add a prescription for
tramadol was left to the anesthesiologist.

The following criteria for discharge home were
applied: ambulation sufficiently possible, alert and coop-
erative patient, no nausea and vomiting, oral intake of
fluids, micturition, no severe postoperative pain, and
person for escort available.

Data Acquisition
After obtaining written informed consent, socio-

demographic variables were recorded (age, sex, level of
education). The preoperative pain intensity was measured
using the VAS before giving any analgesic. Only preoperative
pain related to the planned surgery was registered. In
addition we asked the patients about their expectations of
the intensity of postoperative pain using the VAS. At last,
we roughly divided the group in minor and intermediate
surgery, based on the anticipated level of postoperative
pain from the clinician’s point of view (Table 1). Major
surgery with anticipated severe postoperative pain, which
makes a more sophisticated postoperative pain therapy
necessary, is not performed in the ambulatory setting at our
institution. Psychologic characteristics were assessed using
questionnaires: (1) Pain Catastrophizing Scale: 13 items
measuring exaggerated negative interpretation of the mean-
ing of pain22; (2) surgical anxiety: the ‘‘Bypass Grafting
Fear Scale’’ by Koivula and coworkers23 was modified to fit
for ambulatory surgery (cardiac specific items and 1 item
referring to death were left out), measuring 9 common fears
in ambulatory surgery patients; (3) Life Orientation Test: 8
items measuring the personality trait optimism.24

Pain intensity was measured by the research assistants
at 1 and 2 hours postoperatively and at discharge. At
discharge home, a pain diary was provided to the patients
for further evaluation of pain. Again a 100mm VAS was
used. The patients were briefed to fill out the diary in the
evening of the day of the operation [postoperative day
(POD) 0] and then 3 times daily (9.00 AM, 3.00 PM, and 9.00
PM) until the end of POD 4. On POD 3, patients were
contacted by phone to encourage them to return the diary

TABLE 1. Anticipated Level of Postoperative Pain for the Different Types of Surgery (Clinicians Point of View)

Anticipated Level of

Postoperative Pain Minor (n=452) Intermediate (n=196)

Type of operation (n) Anal surgery (14) Arthroscopy knee±meniscectomy (73)
Carpal tunnel release (5) Breast augmentation (8)
Cataract surgery (79) Breast reduction (5)
Diagnostic laparoscopy (7) Dacryocystorhinostomy (5)
Dupuytren fasciotomy (11) Hardware removal (28)
Hernia epigastrica/umbilicalis (10) Hernia inguinalis (24)
Hysteroscopy (16) Laparoscopic cholecystectomy (5)
Laparoscopic sterilization (13) Mastectomy±axillary lymph node dissection (9)
Laryngoscopy (9) Replacement of breast implants (6)
Liposuction (8) Shoulder surgery (7)
Lumpectomy (24) Tonsillectomy (6)
Sinus pilonidalis (5) Miscellaneous (20)
Skin biopsy-ganglion-lipoma (15)
Surgical abortion (9)
Surgical correction of scar (12)
Strabismus surgery (7)
Tenolysis (8)
Varicectomy (68)
Vulva condylomata-bartholin gland
cyst-commissurotomy (9)

Miscellaneous (123)
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in a special prepaid envelope. When a diary was not
returned within 14 days after surgery the patient was
contacted by phone again.

Statistical Analysis
Mean pain scores on the day of the operation and on

PODs 0 to 4 (POD 1 to 4) were calculated, using the
average of the 3 scores obtained from each individual on
each of the days. In this analysis, a mean pain score of
higher than 40mm on a VAS was considered to indicate
relevant postoperative pain.25–27

The surgical anxiety questionnaire was subjected to
principal component analysis with oblimin rotation to
identify its factor structure. Two components were found
that explained 60% of the total variance. The first
component consisted of 6 items concerning the following
fears: financial consequences, adverse health effects, non-
successful operation, worries about family members, being
dependent of care providers, and long duration of
rehabilitation. Together these items constituted a subscale
that was termed ‘‘fear of long-term consequences of the
operation.’’ The second component contained 3 items with
fears concerning: the operation itself, anesthesia, and pain.
This subscale was termed ‘‘fear of short-term (immediate)
consequences of the operation.’’

Missing values in predictor variables were imputed
according to the multiple imputation (MI) method de-
scribed by van Buuren et al.28 In MI, each missing value is
replaced by a set of M>1 plausible values drawn from their
predictive distribution. We performed MI with M=3,
obtaining 3 complete datasets, with imputed values for
short-term fear (n missing=33; 5%), long-term fear
(n=37; 5.7%), pain catastrophizing (n=15; 2.3%),
expected pain (n=1; 0.2%), preoperative pain (n=1;
0.2%), and optimism (n=37; 5.7%). On each of the 3
complete datasets stepwise multiple logistic regression
analysis was performed to identify the factors that
independently predicted the risk of having postoperative
pain (defined by a VAS >40mm) on days 0 to 4 after
surgery. Easily obtainable predictors were included first. In
the first block 3 variables were entered using a forced
entrance procedure: anticipated pain level (minor, inter-
mediate), age (3 groups: <45 y, 45 to 59 y, and 60 y and
older), and sex. In the second block education (low, middle,
high), planned 24 hours admission (yes/no), type of
anesthesia (general vs. regional), and preoperative pain
(preoperative VAS >10mm yes/no) were entered using a
forward procedure. Expected pain (VAS >40mm) and the
psychologic parameters (pain catastrophizing, short-term
and long-term fear, and optimism) were entered in the third
block (forward procedure). Psychologic variables were
dichotomized by median split. In all steps, a P value of
0.05 was used for keeping variables in the model. Next, the
results (estimates of coefficients and standard errors) of
the identical analyses on each of the 3 datasets were
combined28,29 to calculate overall estimates, standard
errors, and 95% confidence intervals (95%CI). Predictors
from step 2 and 3 were included in the final model if they
were significant predictors in more than 3 datasets. The
models’ ability to discriminate between patients with and
without unacceptable postoperative pain was estimated by
the area under the receiver operating characteristics curve
(AUC) for the successive blocks.

Missing values in outcome measures (pain scores) were
not imputed. However, missing data could be subject to

selection processes. Therefore, we investigated with logistic
regression analyses whether these missing outcomes could
be predicted with available covariates (age, type of
operation, sex, etc.). The results revealed some significant
relationships and were used to calculate a weight factor for
each case. Analyses were performed with STATA version 8
(StataCorp LP, College Station, TX) and SPSS version 12
(SPSS Inc, Chicago, IL).

RESULTS
Seven hundred forty-four eligible patients were ap-

proached during the study period. Six hundred and sixty
patients consented to participate. Twelve patients were
excluded afterward because of logistic problems and 77
patients (12%) did not return the pain diary.

Patient characteristics are shown in Table 2. A wide
variety of operations were performed (general surgery,
orthopedics, ophthalmology, plastic surgery, gynecology,
otorhinolaryngology, urology, and oral and maxillofacial
surgery). General anesthesia was used in 62% of the
patients. Regional techniques were used in 38% of the
patients (spinal anesthesia, peripheral nerve blocks, retro-
bulbar and sub-Tenon’s anesthesia, intravenous regional
anesthesia). Preoperatively, analgesic medication was used
by 94 patients (15%) and preoperative pain was stated by
138 patients (21%) who reported pain intensity of more
than 10mm on the VAS.

Fifty-nine patients (9%) were treated in terms of a
planned short-stay admission (<24h). Fifteen patients
(2%) were admitted to the hospital on an unplanned basis,
returned to the hospital or visited their general practitioner
during the postoperative course.

Blockwise multiple logistic regression analysis was
used to test for significant predictors of postoperative pain

TABLE 2. Patient Characteristics

n %

Age
<45y 240 37
45-59 y 232 36
>59 y 176 27

Sex
Male 281 43
Female 367 57

Education
Elementary school (‘‘low’’) 221 34
Intermediate (‘‘middle’’) 247 38
Higher degree/ university (‘‘high’’) 170 26
Missing data 10 2

Preoperative pain
VAS >10mm 138 21
VAS >30mm 71 11

Analgesic use before operation
Acetaminophen 39 6
Nonsteroidal anti-inflammatory drugs 43 7
Weak opioids 12 2
None 554 85

Anticipated postoperative pain level, based
on the type of surgery
Minor 452 70
Intermediate 196 30

Type of anesthesia
General 400 62
Regional 248 38
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(defined by a VAS >40mm) on POD 0 to 4. Separate
analysis was carried out for each POD. The step 1 variables
(anticipated pain level, age, and sex) yielded an AUC
ranging from 0.62 (95%CI: 0.59-0.64) on POD 0 to 0.72
(95%CI: 0.63-0.80) on POD 4. Inclusion of the step 2
variables (educational level, preoperative pain, and anes-
thetic technique) improved the model, with an AUC
ranging from 0.72 (95%CI: 0.70-0.74) on POD 0 to 0.78
(95%CI: 0.72-0.84) on POD 4. In the final step the
psychologic variables were added to the model, increasing
the discriminative ability of the model to an AUC ranging
from 0.77 (95% CI: 0.75-0.80) on POD 0 to 0.81 (95% CI:
0.74-0.86) on POD 4.

The results for the variables of all steps are listed in
Table 3. In the final model, preoperative pain (defined by a
preoperative VAS >10mm) was most strongly associated
with acute postoperative pain (VAS >40mm) during the
whole study period (Table 3) followed by anticipated pain
level (anticipated by the clinician based on the type of
surgery) and expected pain (by the patient). This associa-
tion was not found for expected pain (by patient) on POD
2. Younger age (<45 y vs. >60 y) also increased the risk of
acute postoperative pain (VAS>40mm) in the period from
POD 1 to 3. The independent variable short-term fear was
only associated with acute postoperative pain (VAS

>40mm) during POD 0 to 2, and dropped out of the
model for POD 3 and 4.

For the independent variables sex, level of education,
anesthetic technique, long-term fear, the trait optimism
(Life Orientation Test), and pain catastrophizing no
consistent association with acute postoperative pain (VAS
>40mm) was found. Patients with elementary school and
intermediate educational level had an increased risk of
postoperative pain compared with patients with higher
degree level of education only on POD 1. Regional
anesthetic technique decreased the risk of acute post-
operative pain only on the day of the operation. A high
Pain Catastrophizing Scale elevated the risk of post-
operative pain only on POD 3 score.

DISCUSSION
In this study, the presence of preoperative pain was the

best predictor of moderate-to-severe pain at home after
day-case surgery. Central sensitization of nociceptive spinal
dorsal horn neurons by chronic noxious stimulation from
the affected part of the body could be a possible
explanation. Differences in pain thresholds provide a
genetic or social explanation for the predictive value of
preoperative pain possible as well. It has been demonstrated

TABLE 3. Results of the Logistic Regression Analyses for Postoperative Pain (Visual Analog Scale >40 mm) on the Day of Operation and
on Postoperative Days 1 to 4

Day of Operation POD 1 POD 2 POD 3 POD 4

n=644 n=581 n=581 n=581 n=581

Independent Variable

OR

(95% CI) AUC

OR

(95% CI) AUC

OR

(95% CI) AUC

OR

(95% CI) AUC

OR

(95% CI) AUC

Step 1 0.62 0.66 0.67 0.72 0.72
Anticipated pain level

Intermediate vs. minor 1.4 (0.9-2.2) 2.0 (1.2-3.3) 2.2 (1.3-3.9) 2.9 (1.5-5.5) 2.6 (1.4-5.5)
Age (y)

<45 vs. 60+ 1.4 (0.8-2.5) 2.8 (1.5-5.5) 2.4 (1.2-5.1) 2.2 (1.0-5.1) 1.7 (0.7-4.0)
45-59vs. 60+ 1.0 (0.6-1.8) 2.0 (1.0-3.9) 1.3 (0.6-2.9) 1.0 (0.4-2.5) 0.7 (0.2-1.9)

Sex
Female vs. male 0.9 (0.6-1.4) 1.2 (0.7-2.0) 0.8 (0.5-1.5) 1.3 (0.7-2.5) 1.4 (0.7-2.9)

Step 2 0.72 0.75 0.74 0.78 0.78
Level of education

Low vs. high NE 2.5 (1.3-4.8) NE NE NE
Middle vs. high 1.5 (1.3-2.9)

Preoperative pain
Yes vs. no 3.1 (2.0-4.9) 3.6 (2.1-6.2) 3.7 (2.1-6.5) 3.7 (1.9-7.0) 3.1(1.6-6.3)

Anesthetic technique
Regional vs. general 0.4 (0.2-0.6) NE NE NE NE

Step 3 0.77 0.79 0.76 0.81 0.81
Expected pain (VAS>40mm)

Yes vs. no 2.1 (1.4-3.2) 2.4 (1.5-3.9) NE 2.7 (1.4-5.2) 3.0 (1.5-6.2)
Short-term fear

High (>9) vs. low (r9) 1.7 (1.1-2.6) 1.9 (1.2-3.2) 2.2 (1.3-3.8) NE NE
Long-term fear

High (>6) vs. low (r6) NE NE NE NE NE
Optimism (LOT)

High (>28) vs. low (r28) NE NE NE NE NE
Pain catastrophizing (PCS)

High (>11) vs. low (r11) NE NE NE 2.2 (1.1-4.6) NE

Step 1 used a forced entry procedure, whereas in steps 2 and 3 only significant variables (P<0.05) entered the model (forward procedure). The AUC for
each step are presented and OR and 95% CI for all variables in the final models are tabulated.

AUC indicates area under the receiver operating characteristics curves; CI, confidence interval; LOT, Life Orientation Test; NE, variable not in the
equation; OR, odds ratio; PCS, Pain Catastrophizing Scale; POD, postoperative day.

Gramke et al Clin J Pain � Volume 25, Number 6, July–August 2009

458 | www.clinicalpain.com r 2009 Lippincott Williams & Wilkins



that patients with lower pain thresholds will have more
intense postoperative pain.30 In addition, psychologic
effects due to preoperative pain could play a role: for
example, an effect on preoperative anxiety. In a report
about predictors of postoperative pain in hospitalized
patients preoperative anxiety levels correlated highly with
postoperative pain. In addition, the level of preoperative
pain was found to be an independent predictor of severe
postoperative pain in the immediate postoperative period in
this investigation (within the first hour after arrival at the
PACU).16

Contradictory results are reported in the literature
regarding preoperative expectations of postoperative pain
(by the patient) contradictory results are reported in the
literature. In our study, the results of the logistic regression
analysis showed a positive association between preoperative
expectations of pain and the de facto occurrence of
postoperative pain. A recent report of Mamie et al18

showed a predictive value of preoperative pain expectations
as well. However, a validation procedure in a second
patient group did not confirm these results. Preoperative
expectation of pain is a parameter, which is influenced by
many factors like previous experiences with surgery,
memory, psychologic profile, and anxiety state of the
patient. Besides, different definitions of ‘‘preoperative
expectation of pain’’ are used in the different publica-
tions.18,31 For example, in our study we used, a quite
distinct definition of ‘‘expectation of pain,’’ an expected
VAS greater than 40mm, others used less specific defini-
tions like expectation of low or high postoperative pain.18

Thus, contradictory results are not surprising and the
clinical importance of this parameter is still difficult to
evaluate.

The anticipated level of pain by the clinician also
correlated well with postoperative pain in our study,
indicating that clinicians are not completely ignorant about
how much pain to expect after ambulatory surgery.
Previous reports showed indeed that certain types of
surgery are correlated with more postoperative pain than
others.16,20 Example high levels of postoperative pain are
commonly reported after orthopedic surgery, whereas levels
of postoperative pain after cataract surgery are very low.20

A criticism may be that the anticipation of severe pain
could have influenced the choice of anesthesia technique
and postoperative analgesic treatment. This implicates a
potential for confounding regarding postoperative pain and
the interpretation of patient factors. We tried to minimize
this by standardizing the postoperative pain treatment as
much as possible.

Many investigations on postoperative pain after day-
case surgery did not include the age of the patient into their
analysis2,32–34 or did not find an association between age
and postoperative pain.14 However, our results indicate
that younger patients (<45 y) are more likely to experience
at least moderate pain (VAS >40mm) in the postoperative
course. Age-related changes of pharmacokinetic and
pharmacodynamic variables such as volume of distribution
of opioids and sensitivity to antinociceptive effects of
opioids could explain this phenomenon in part.35 Further-
more, experiences with postoperative pain from previous
operations could influence expectations of the patients
about postoperative pain. Finally, differences in activity
level between age groups are another explanation for the
higher risk of postoperative pain in the younger age group,
as younger patients probably tend to resume activities like

work or taking care of children sooner than the older age
groups. These differences in activity level are not taken into
account by the VAS.

Sex as a predictive factor for postoperative pain has
been investigated in previous studies with conflicting
results.14,18 In our study, sex was not an independent
predictor for postoperative pain. Surprisingly, anesthetic
technique is not considered in many reports on predictors
of postoperative pain. In our study, regional techniques
decreased the risk of acute postoperative pain on the day of
the operation, which can be explained by residual blockade.
However, this protecting effect of loco-regional techniques
was not seen on the other days.

Previous reports showed a correlation of several
psychologic parameters with postoperative pain. Pre-
operative anxiety, pain catastrophizing, and neuroticism
were predictive factors for postoperative pain in previous
investigations.19,36,37 Most of these studies investigated
hospitalized patients and so not much data about
psychologic parameters and postoperative pain after
ambulatory surgery are available. Our study showed only
limited associations of psychologic factors and post-
operative pain in ambulatory patients. Fear of short-term
consequences of the operation was associated with post-
operative pain (POD 0 to 2). Pain catastrophizing increased
the risk for postoperative pain only on POD 3. The other
psychologic factors we tested showed no association with
postoperative pain. Possibly, ambulatory surgery causes
less emotional distress than ‘‘major’’ surgery in combina-
tion with hospitalization. This could be one contributing
factor to the lesser impact of psychologic parameters on
postoperative pain after ambulatory surgery.

The influence of the educational level on postoperative
pain has received little investigation. Lower educational
level was a significant predictor for postoperative pain after
elective gallbladder surgery in a previous report.37 It has
been suggested that differences in character trait and ability
to cope with the pain could be the reason for this
association. However, in the present investigation educa-
tional level was a significant predictor of postoperative pain
only on POD 1. So, only a limited predictive value of this
factor in ambulatory patients has been shown. The impact
of postoperative pain on quality of life and functional
status is an important aspect, which was not investigated in
this study and should be considered in future research.

In conclusion, the present study shows the results of a
large cohort of day-case surgery patients with a 4-day
postoperative follow-up. The best predictor of post-
operative pain in this population was the presence of
preoperative pain. Other predictors were anticipated post-
operative pain by the clinician, preoperative high expecta-
tions of postoperative pain by the patient, younger age,
and fear of short-term consequences of the operation. Most
of these factors are easily detectable and should be taken
into account when planning postoperative analgesia for
ambulatory surgery.
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