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Background. Several predictors have been shown to be independently associated with chronic postsurgical pain for gastrointestinal
surgery, but few studies have investigated the factors associated with acute postsurgical pain (APSP). The aim of this study was to
identify the predictors of APSP intensity and severity through investigating demographic, psychological, and clinical variables.
Methods. We performed a prospective cohort study of 282 patients undergoing gastrointestinal surgery to analyze the predictors of
APSP. Psychological questionnaires were assessed 1 day before surgery. Meanwhile, demographic characteristics and peri-
operative data were collected. The primary outcomes are APSP intensity assessed by numeric rating scale (NRS) and APSP severity
defined as a clinically meaningful pain when NRS >4. The predictors for APSP intensity and severity were determined using
multiple linear regression and multivariate logistic regression, respectively. Results. 112 patients (39.7%) reported a clinically
meaningful pain during the first 24 hours postoperatively. Oral morphine milligram equivalent (MME) consumption (3 0.05, 95%
CI 0.03-0.07, p <0.001), preoperative anxiety (8 0.12, 95% CI 0.08-0.15, p<0.001), and expected postsurgical pain intensity
(80.12,95% CI 0.06-0.18, p < 0.001) were positively associated with APSP intensity. Furthermore, MME consumption (OR 1.15,
95% CI 1.10-1.21, p < 0.001), preoperative anxiety (OR 1.33, 95% CI 1.21-1.46, p < 0.001), and expected postsurgical pain intensity
(OR 1.36,95% CI 1.17-1.57, p < 0.001) were independently associated with APSP severity. Conclusion. These results suggested that
the predictors for APSP intensity following gastrointestinal surgery included analgesic consumption, preoperative anxiety, and
expected postsurgical pain, which were also the risk factors for APSP severity.

1. Introduction

Acute postsurgical pain (APSP) is defined as pain within the
first 24 hours postoperatively. Moderate or severe APSP is
reported in 10% to 57% of patients undergoing various types
of surgeries [1]. A larger study with 22,000 patients also
showed that 28% experienced moderate-severe APSP after
various types of surgeries [2]. APSP has a considerable
influence on cardiovascular system, respiratory system, and
immune system, which impacts postoperative early recovery
[3]. Furthermore, APSP can transit to CPSP that may impair

a patient’s long-term quality of life [4, 5]. It has been
demonstrated that female [6], young age [2, 7, 8], preop-
erative anxiety [7, 9-15] and depression [10], expected
postsurgical pain [9, 16-19], pain catastrophizing [7, 20, 21],
preoperative pain [7, 10, 22], and type of surgery [14, 21, 23]
are risk factors for APSP.

Enhanced Recovery after Surgery (ERAS) is a multi-
modal perioperative care pathway designed to reduce
perioperative stress, maintain postoperative physiological
function, and accelerate recovery after surgery. Thus, major
complications can be reduced while length of stay can be
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shortened after major gastrointestinal surgery [24-28]. Pain
management is an integral part of ERAS protocols. Around
30% of patients reported that pain would affect mood, sleep,
and enjoyment of life after gastrointestinal surgery while
12% visited the emergency department because of unen-
durable pain [29]. Therefore, great attention should be paid
to early intervention and control of acute pain through
identifying specific predictors after gastrointestinal surgery
[30-32]. Currently, several studies on predictors of CPSP
have been performed among patients undergoing gastro-
intestinal surgery, showing that the associated predictors are
female gender [30], younger age [30], preoperative anxiety
and depression [29], and preoperative pain [33]. However,
little is known about the predictors of APSP intensity or
severity for gastrointestinal surgery.

The purpose of our study was to determine the predictors
of APSP intensity and severity for gastrointestinal surgery by
investigating demographic, psychological, and clinical var-
iables. The primary outcome of interest is APSP intensity
assessed using the 11-point numeric rating scale (NRS,
0=no pain at all, 10 =strongest pain imaginable) [34, 35]
and APSP severity defined as a clinically meaningful pain
when maximum pain NRS >4 [12, 14]. We hypothesized that
analgesic consumption and certain psychological variables
would be the independent risk factors for APSP after
controlling the confounding factors.

2. Methods

2.1. Participants. The protocol was registered at the Chinese
Clinical Trial Registry (ChiCTR1900024837). This pro-
spective cohort study was carried out at Zhongda Hospital,
Southeast University. The study was approved by IEC for
Clinical Research of Zhongda Hospital Affiliated to
Southeast University (No. 2019ZDSYLL084-P01). Patients
eligible for participation were those scheduled for gastro-
intestinal surgery between August 2019 and January 2020.
The study recruited 345 patients to investigate the prediction
of acute pain after gastrointestinal surgery. The written
informed consent was obtained as a condition to participate
in the study. Inclusion criteria included patients undergoing
elective gastrointestinal surgery, aged >18 years old and
physical status classification of the American Society of
Anesthesiologists (ASA) <III. Patients with self-expression
disorder and hearing or visual impairment were excluded.

2.2. Demographic Characteristics. Demographic character-
istics such as gender, age, height, weight, calculated body
mass index (BMI), occupation status, education level,
smoking (never, former, and current), alcohol drinking
(never, former, and current), hypertension, diabetes, coro-
nary heart disease, and physical status classification of ASA
were collected on the day before surgery. Moreover, patients
were asked to rate a history of preexisting pain. Patients who
suffered from pain for more than 3 months were classified as
having previous chronic pain. Simultaneously, a history of
previous surgery was also attained and participants were
classified as previous surgery and no previous surgery.
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2.3. Psychological Questionnaires. During the preoperative
visit, psychological factors were assessed with the respective
standardized and validated questionnaires: Hospital Anxiety
and Depression Scale (HADS) [36] and Surgical Fear
Questionnaire (SFQ) [37]. The HADS consists of two seven-
item subscales that measure anxiety and depression levels
among patients in nonpsychiatric hospital settings. Subscale
scores vary between 0 and 21, with higher scores repre-
senting higher levels of anxiety and depression. The SFQ, as a
valid and reliable index of surgical fear, consists of two eight-
item subscales that measure short-term consequences of
surgery (SFQ-s) and fear of the long-term consequences
(SFQ-1). All item scores covered the full range of 0-10. In
addition, patients were asked to rate their average expected
pain intensity for the first day postoperatively (on a scale
from 0 =no pain at all to 10 = strongest pain imaginable) [9].

2.4. Surgery and Anesthesia. Surgery was performed by 3
surgeons according to a standardized protocol. Data re-
garding type, site, duration of surgery, as well as number of
drainage tube and length of hospital stay, were collected.
Additionally, preoperative clinical factors were attained
from the medical record. The primary sites of surgery in-
cluded stomach, colorectum, and small bowel. The surgery
was performed using either open or laparoscopic procedure.
After standard monitoring (electrocardiogram, peripheral
oxygen saturation, noninvasive blood pressure, and end-tidal
carbon dioxide), a standardized anesthetic protocol was carried
out by the anesthesiologists who were members of the research
team. General anesthesia was induced with intravenous (IV)
administration of 0.3 ug/kg of sufentanil, 2 to 2.5mg/kg of
propofol, and 0.6mg/kg of rocuronium. Anesthesia was
maintained with sevoflurane, remifentanil, and cisatracurium.
During skin closure, sufentanil (0.1 yg/kg, IV) was given.

2.5. Acute Postoperative Pain. The primary outcome was the
maximum pain intensity assessed using NRS pain scores
within the first 24 h after surgery. At 6-8, 14-16, and 22-24
hours after operation, patients were asked to report their
level of pain during movement (changing position to either
sitting up or standing), respectively. The maximum pain
intensity was identified as the highest NRS pain score at
three time points within the first 24 h postoperatively. We
defined NRS >4 of the maximum pain as clinically mean-
ingful pain, indicating moderate-to-severe pain intensity.
After surgery, patients received routine postoperative
pain management. In the postanesthesia care unit (PACU),
patients received tramadol (50 mg, IV) or oxycodone (2 mg,
IV) when NRS pain at rest > 3. On the ward, patients received
celecoxib 200 mg orally every 12h, as well as a patient-
controlled analgesia device with oxycodone or sufentanil.
Furthermore, patients administered the breakthrough pain
using tramadol intravenously only as needed. The analgesic
consumption of 24 hours postoperatively was measured
from arriving PACU. To compare the analgesic consump-
tion, systemic opioid analgesics were converted to oral
milligram morphine equivalent (MME). MME use was
calculated using standard published conversion factors.
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2.6. Statistical Analysis. First, descriptive statistics were
calculated on all variables. Mean + standard deviation was
used for normally distributed variables, medians
(interquartile range) for nonnormally distributed variables,
and number (percentage) for categorical data. p <0.05 was
considered statistically significant. Pearson’s test was per-
formed to investigate the correlation between preoperative
anxiety and depression, expected postsurgical pain, SFQ-s,
SFQ-1, and APSP intensity. Next, univariate linear regression
and multiple linear regression models were used to examine
whether MME consumption, preoperative anxiety, and
expected postsurgical pain had an independent effect on
APSP intensity. Furthermore, we also performed univariate
logistic regression and multivariate logistic regression to
identify whether MME consumption, preoperative anxiety,
and expected postsurgical pain were independently associ-
ated with APSP severity. All analyses were performed with R
(http://www.R-project.org) and EmpowerStats software
(http://www.empowerstats.com, X&Y Solutions, Inc., Bos-
ton, MA, USA).

3. Results

345 patients were approached for participation in this study.
31 declined participation, and 6 withdrew consent. There
were 12 patients excluded owing to incomplete question-
naires, 8 patients for surgery cancellation, and 6 patients for
transferring to intensive care unit. Thus, 282 patients (81.7%)
were available for analysis (Figure 1).

3.1. Demographic, Clinical, and Psychological Characteristics.
Demographic and clinical characteristics of patients are
shown in Table 1. 110 patients (39%) were female; 38 (13.5%)
were single, separated or divorced; 183 (64.9%) had a
middle-school education or above; 66 (23.4%) reported
previous chronic pain; and 143 (50.7%) had a history of
previous surgery. Most patients (93.2%) received gastric or
colorectal surgery, but only 83 patients (29.4%) underwent
laparoscopic surgery. Most patients (84.4%) had malignant
tumor.

Psychological characteristics of patients are shown in
Table 2. In preoperative assessment, 56 patients (19.9%) had
anxiety, and 39 patients (13.8%) had depression. The median
score of expected postsurgical pain intensity was 5.0 (3.0,
7.0), and 113 patients (40.1%) reported moderate-to-severe
pain (NRS >4) during movement within the first 24 hours
postoperatively. The median scores of SFQ-s and SFQ-I
subscales were 9.0 (3.0, 15.0) and 6.0 (2.0, 14.0), respectively.

3.2. Predicting Postsurgical Pain Intensity. Table 3 presented
Pearson’s correlation coeflicients between APSP intensity
and other study variables. APSP intensity was significantly
correlated with MME consumption (Pearson’s r=0.63,
p<0.001), preoperative anxiety (Pearson’s r=0.48,
p<0.001), preoperative depression (Pearson’s r=0.36,
p<0.001), and expected postsurgical pain intensity (Pear-
son’s ¥=0.38, p<0.001). Meanwhile, it was also obviously
correlated with SFQ-s (Pearson’s r=0.31, p<0.001) and

3
Approached
n =345
Declined participation, n = 31
Withdrew consent, n = 6
Consented
n =308
Incomplete questionnaires, n = 12
Surgery cancellation, n =8
Transferring to ICU, n = 6
v
Analyzed
n=282

FiGure 1: Flowchart of the study. ICU: intensive care unit.

SFQ-1 (Pearson’s r=0.32, p<0.001) but negatively corre-
lated with age (Pearson’s r=-0.17, p <0.001).

As shown in Table 4, for the univariate analysis, APSP
intensity was significantly correlated with MME con-
sumption (8 0.07, 95% CI 0.05-0.09, p < 0.001), preoperative
anxiety (f8 0.15, 95% CI 0.12-0.18, p <0.001), preoperative
depression (8 0.12, 95% CI 0.08-0.15, p<0.001), and ex-
pected postsurgical pain (f 0.20, 95% CI 0.15-0.26,
p<0.001). In addition, SFQ-s (B 0.04, 95% CI 0.03-0.05,
Pp<0.001) and SFQ-I (3 0.04, 95% CI 0.03-0.06, p <0.001)
were associated with APSP intensity. Meanwhile, age (f3
-0.02, 95% CI: 0.03 to —0.01, p = 0.004) and occupation (f3
0.38, 95% CI 0.07-0.70, p = 0.018) might also be associated
with APSP intensity.

To determine the predictors of postsurgical pain in-
tensity, a multiple linear regression analysis was conducted
(Table 4). Preoperative anxiety (8 0.12, 95% CI 0.08-0.15,
p<0.001), expected postsurgical pain (B8 0.12, 95% CI
0.06-0.18, p<0.001), and MME consumption were posi-
tively associated with APSP intensity.

3.3. Risk Factors for Postsurgical Pain Severity. 169 patients
reported absence of pain or mild pain (NRS <3) on APSP
severity, whereas 113 patients reported moderate-to-severe
pain, regarded as clinically meaningful pain. The univariate
logistic analysis showed that APSP severity was significantly
correlated with MME consumption (OR 1.18, 95% CI
1.12-1.24, p <0.001), preoperative anxiety (OR 1.40, 95% CI
1.28-1.53, p <0.001), preoperative depression (OR 1.31, 95%
CI 1.20-1.43, p <0.001), and expected postsurgical pain (OR
1.55, 95% CI 1.36-1.78, p <0.001). In addition, SFQ-s (OR
1.09, 95% CI 1.06-1.12, p <0.001), SFQ-1 (OR 1.09, 95% CI
1.05-1.12, p<0.001), and age (OR 0.97, 95% CI 0.95-0.99,
p = 0.005) were also associated with APSP severity (Table 5).

After multivariable risk adjustment for potential con-
founding factors, a logistic regression was performed (Ta-
ble 5). MME consumption (OR 1.15, 95% CI 1.10-1.21,
P <0.001), preoperative anxiety (OR 1.33, 95% CI 1.21-1.46,
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TaBLE 1: Demographic and clinical characteristics of patients.
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TaBLE 2: Psychological characteristics of patients.

Characteristics Characteristics
Female 110 (39%) HADS: anxiety 3.0 (1.0, 6.0)
Age, year 65.8+12.0 HADS: anxiety
BMI, kg/m2 25.0+5.0 No 226 (80.1%)
No occupation 225 (79.8%) Yes 56 (19.9%)
Education level HADS: depression 2.0 (1.0, 5.0)
Primary 99 (35.1%) HADS: depression
Middle or high school 135 (47.9%) No 243 (86.2%)
College or above 48 (17.0%) Yes 39 (13.8%)
Marital status Expected postsurgical pain intensity 5.0 (3.0, 7.0)

Single, separated or divorced 38 (13.5%)

Married 244 (86.5%)
Smoking

Never smoker 157 (55.7%)

Former 58 (20.6%)

Current 67 (23.8%)

Alcohol drinking

Never drinks 156 (55.3%)

Former 65 (23.0%)
Current 61 (21.6%)
Hypertension 131 (46.5%)
Diabetes 38 (13.5%)

Coronary heart disease
ASA physical status

25 (8.9%)

ASA T 45 (16.0%)
ASA TI 202 (71.6%)
ASA III 35 (12.4%)

Preoperative chronic pain
Previous surgery
Site of surgery
Stomach
Colorectum
Small bowel
Type of surgery

66 (23.4%)
143 (50.7%)

118 (41.8%)
145 (51.4%)
19 (6.7%)

Open 199 (70.6%)
Laparoscopic 83 (29.4%)
Duration of surgery, min 180.0 +61.8
MME consumption, mg 48.3+£16.4

Number of drainage tubes
1 tube
>2 tubes
Retention time of tube, day
Length of hospital stay, day
Malignant tumor

120 (42.6%)
162 (57.4%)
7.9+3.0
18.8+6.8
238 (84.4%)

Continuous variables are presented as mean + standard deviation. Cate-
gorical variables are presented as n (%). BMI: body mass index; ASA:
American Society of Anesthesiologists; MME: morphine milligram
equivalent.

p <0.001), and expected postsurgical pain (OR 1.36, 95% CI
1.17-1.57, p<0.001) were independently associated with
APSP severity.

4. Discussion

To the best of our knowledge, there were few predictive
prospective studies on APSP for gastrointestinal surgery. In
this study, we assessed possible predictors for APSP after
gastrointestinal surgery. We discovered that higher preop-
erative anxiety and higher expected postsurgical pain score
were independently associated with stronger postsurgical

Expected postsurgical pain severity

No or mild 95 (33.7%)

Moderate 110 (39.0%)

Severe 77 (27.3%)
SFQ-s 9.0 (3.0, 15.0)
SFQ-1 6.0 (2.0, 14.0)

Continuous variables are presented as median (interquartile range). Cat-
egorical variables are presented as n (%). HADS: Hospital Anxiety and
Depression Scale; SFQ-s: Surgical Fear Questionnaire short-time conse-
quences; and SFQ-I: Surgical Fear Questionnaire long-time consequences.

pain intensity and severity. Moreover, the study showed that
more analgesics were consumed in patients undergoing
moderate or severe postoperative pain during the first 24
postoperative hours. Our results confirm and extend those of
previous studies focused on patients undergoing other types
of surgery.

Despite uniform multimodal analgesic treatment, we
discovered a large variability in pain intensity during
movement. 59.9% of patients experienced moderate or se-
vere pain during the first 24 postoperative hours, respec-
tively. An important increase in opioid analgesic
consumption was observed in the patients experiencing
moderate or severe pain compared to those experiencing
mild pain. Similar to previous studies on other surgery [9],
cumulative analgesic consumption was a strong predictor
for APSP. Furthermore, analgesic consumption has signif-
icant correlation with patients’ factors such as age, de-
pression, anxiety, and expected postsurgical pain.

We found that preoperative anxiety was significantly
correlated with APSP intensity and became an independent
predictor of APSP intensity and severity. These results are
consistent with studies which suggested that presurgical
anxiety can predict APSP intensity for hysterectomy [7],
cesarean [9], inguinal hernioplasty [10], knee replacement
[11], and breast cancer surgery [12-14]. Furthermore, a
systematic review in women undergoing breast surgery
suggested that presurgical anxiety assessed by HADS, state
anxiety, or trait anxiety could predict APSP [15].

Similar to previous studies on cesarean [9, 16] and breast
cancer [17, 18], expected postsurgical pain could predict
APSP intensity in our study. Meanwhile, it was also a strong
predictor of APSP severity. In addition, expected postsur-
gical pain has been used as predictor of the acute pain
trajectories during the first postoperative week after breast
cancer surgery. The result suggested that patients with
higher expected postsurgical pain intensity had higher pain
intercepts (high initial pain intensity) and more unfavorable
slopes (poor resolution of pain) [19]. However, a previous
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TaBLE 3: Pearson’s correlation between age, BMI, MME consumption, psychological characteristics, and APSP intensity.
Variables A B C D E F G H 1

APSP intensity (A) 1.0

Age, year (B) -1.71" 1.0

BMI, kg/m* (C) -0.13 -0.08 1.0

MME consumption (D) 0.63" -0.14" 0.11 1.0

HADS: anxiety (E) 0.48" -0.20" 0.03 0.58" 1.0

HADS: depression (F) 0.36" 0.04 -0.01 0.52" 0.53" 1.0

Expected postsurgical pain (G) 0.38" -0.18" 0.00 0.56" 0.42" 0.16" 1.0

SFQ-s (H) 031" -0.13* 0.07 0.25" 0.57" 0.38" 0.44" 1.0

SFQ-1 (I) 0.317 -0.11 -0.03 0.22" 0.55" 0.40" 0.34" 0.75" 1.0

*p<0.05, 'p <0.01. APSP: acute postsurgical pain; BMI:

body mass index; MME: morphine milligram milligram equivalent; HADS: Hospital Anxiety and

Depression Scale; SFQ-s: Surgical Fear Questionnaire short-time consequences; and SFQ-I: Surgical Fear Questionnaire long-time consequences.

TaBLE 4: Univariate and multivariate analyses of predictors for APSP intensity.

Variables Unadjusted 8 (95% CI) p value Adjusted f (95% CI) p value
Gender

Male Reference 0

Female 0.15 (-0.11-0.42) 0.247 —0.11 (-0.46-0.23) 0.518

Age, year —0.02 (-0.03 to —0.01) 0.004 -0.01 (=0.03 to —0.01) 0.317

BMI —0.00 (-0.03-0.02) 0.775 —0.04 (-0.09-0.01) 0.096
Occupation status

No occupation Reference 0 0.152

Occupation 0.38 (0.07-0.70) 0.018 0.28 (—0.10-0.66)
ASA physical status

ASAT Reference 0

ASA 11 —-0.53 (-0.88 to —0.1) 0.003 0.14 (-0.32-0.6) 0.547

ASA TII —0.42 (-0.89-0.06) 0.088 0.35 (-0.29-0.98) 0.285
Preoperative chronic pain

Yes Reference 0

No 0.29 (-0.01-0.59) 0.059 0.05 (—0.24-0.34) 0.735
Previous surgery

Yes Reference 0

No —0.17 (-0.43-0.08) 0.179 —0.05 (-0.30-0.20) 0.694
Site of surgery

Stomach Reference 0

Colorectum —0.17 (-0.44-0.09) 0.204 —-0.25 (-0.52-0.02) 0.071

Small bowel —-0.20 (-0.73-0.33) 0.457 —0.25 (-0.79-0.29) 0.365
Type of surgery

Open Reference 0

Laparoscopic —0.16 (—0.44-0.12) 0.259 0.21 (—0.10-0.52) 0.189
MME consumption, mg 0.07 (0.05-0.09) <0.001 0.05 (0.03-0.07) <0.001
HADS: anxiety 0.15 (0.12-0.18) <0.001 0.12 (0.08-0.15) <0.001
HADS: depression 0.12 (0.08-0.15) <0.001 0.11 (-0.04-0.07) 0.565
Expected postsurgical pain 0.20 (0.15-0.26) <0.001 0.12 (0.06-0.18) <0.001
SFQ-s 0.04 (0.03-0.05) <0.001 0.55 (-1.43-2.52) 0.589
SFQ-1 0.04 (0.03-0.06) <0.001 0.56 (~1.42-2.54) 0.582

BMI: body mass index; ASA: American Society of Anesthesiologists; MME: morphine milligram equivalent; HADS: Hospital Anxiety and Depression Scale;
SFQ-s: Surgical Fear Questionnaire short-time consequences; and SFQ-I: Surgical Fear Questionnaire long-time consequences.

trial that explored prediction of APSP following breast
cancer surgery showed that expected postsurgical pain was
not a risk factor for APSP severity [14]. The reason was
probably that the variables included stronger confounding
factors such as pain sensitivity, anxiety, and axillary
dissection.

Our results did not support an independent association
between preoperative depression and APSP, although pre-
operative depression was correlated with APSP intensity by

Pearson’s test or univariable analysis. As previously stated,
depression was not predictive of APSP severity at 2 days in
women with breast cancer surgery, and only body image
score emerged as an independent predictor [38]. In addition,
a systematic review [15] did not find an association between
preoperative depression and APSP in women undergoing
breast surgery. But it had an association with CPSP at 3, 6, or
12 months [39, 40]. Thus, the preoperative depression might
better predict CPSP compared to APSP.
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TaBLE 5: Univariate and multivariate analyses of predictors for APSP severity.

Variables Unadjusted OR (95% CI) p value Adjusted OR (95% CI) p value
Gender

Male Reference Reference

Female 1.44 (0.89-2.35) 0.141 1.31 (0.49-3.48) 0.589

Age, year 0.97 (0.95-0.99) 0.005 0.95 (0.91-1.01) 0.093

BMI 1.0 (0.95-1.05) 0.992 0.91 (0.80-1.03) 0.124
Occupation status

No occupation Reference Reference

Occupation 1.59 (0.89-2.85) 0.120 1.15 (0.42-3.18) 0.786
ASA physical status

ASAT Reference Reference

ASA I 0.44 (0.23-0.85) 0.015 1.08 (0.33-3.54) 0.905

ASA 1II 0.67 (0.28-1.64) 0.383 2.84 (0.49-16.50) 0.244
Preoperative chronic pain

Yes Reference Reference

No 1.45 (0.83-2.52) 0.193 0.79 (0.37-1.70) 0.541
Previous surgery

Yes Reference Reference

No 0.73 (0.45-1.18) 0.198 0.95 (0.48-1.87) 0.871
Site of surgery

Stomach Reference Reference

Colorectum 0.8 (0.49-1.32) 0.385 0.52 (0.26-1.08) 0.079

Small bowel 0.77 (0.28-2.08) 0.602 0.61 (0.12-2.99) 0.539
Type of surgery

Open Reference Reference

Laparoscopic 0.74 (0.43-1.25) 0.257 1.34 (0.60-3.01) 0.480
MME consumption, mg 1.18 (1.12-1.24) <0.001 1.15 (1.10-1.21) <0.001
HADS: anxiety 1.40 (1.28-1.53) <0.001 1.33 (1.21-1.46) <0.001
HADS: depression 1.31 (1.20-1.43) <0.001 1.03 (0.90-1.18) 0.675
Expected postsurgical pain 1.55 (1.36-1.78) <0.001 1.36 (1.17-1.57) <0.001
SFQ-s 1.09 (1.06-1.12) <0.001 1.00 (0.94-1.06) 0.928
SFQ-1 1.09 (1.05-1.12) <0.001 1.00 (0.95-1.06) 0.922

BMI: body mass index; ASA: American Society of Anesthesiologists; MME: morphine milligram equivalent; HADS: Hospital Anxiety and Depression Scale;
SEQ-s: Surgical Fear Questionnaire short-time consequences; and SFQ-I: Surgical Fear Questionnaire long-time consequences.

A significant increase in postsurgical pain intensity was
observed with the elevation of SFQ-s and SFQ-1. In addition,
SFQ-s and SFQ-1 could increase the incidence rate of the
clinically meaningful postsurgical pain. However, after
adjusting the confounding factors, they both could not
independently predict the APSP intensity or severity. Unlike
previous study [22], SFQ-s was an important predictor of
APSP for day-case surgery, but SFQ-1 could not predict
APSP. The different outcomes probably came from the
different criterion of SFQ, definition of APSP, and type of
surgery.

Previous trials showed that preoperative chronic pain
was a clinical factor of interest in predicting APSP [7, 10, 22].
However, unlike the previous trials, our study found that
there was not relationship between preoperative chronic
pain and APSP. The reason may lie in the different way of
defining or assessing preoperative chronic pain. Our study
used NRS to assess chronic pain. In a previous study,
however, it was assessed through brief pain inventory. We
defined the preoperative chronic pain as pain in any part of
body for 3 months. But in the previous study, the chronic
pain was preoperative pain in the surgical area or related to
the cause of surgery. Other potential predictors such as
female [6], young age [2, 7, 8], type of surgery [17, 18, 21],

and duration of surgery [23] were strongly associated with
APSP in several studies, respectively. But we could not find
their predictive effect for APSP intensity or severity in our
study.

According to our study, despite negative correlation with
APSP intensity, age was not independently associated with
APSP after controlling confounding factors. This may be
explained by the uneven distribution of age, because most
participants were elderly. In addition, there was no signif-
icant difference on APSP in different sites of surgery
(stomach, colorectum, and small bowel) and types of surgery
(laparotomy and laparoscopy). However, in some studies for
breast cancer, type of surgery could predict APSP, because
axillary lymph nodes dissection caused potential injuries to
the sensory intercostobrachial as compared with other types
of surgery.

Our study had several methodological limitations. First,
our subjects were patients undergoing gastrointestinal
surgery. Whether the results are applicable to other surgeries
remains unknown. Second, all psychological predictor
variables were assessed at the first day before surgery when
the threatening surgical event might influence these vari-
ables and their relations to each other. Thus, the results
should be considered with caution when compared with
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studies assessing the risk factors several days or even weeks
before surgery. Third, the outcome variable, APSP intensity
or severity, was assessed only within the first 24 hours after
surgery. We did not frequently assess the pain over several
days, so we did not make a clinically meaningful assessment
of different pain trajectories among patients. Finally, as we
investigated the predictors of APSP only in one single
hospital, whether the results can be generalized to other
countries should be considered cautiously. As a result, a
larger multicenter study is needed.

5. Conclusion

In conclusion, this study has shown that cumulative anal-
gesic consumption, preoperative anxiety, and expected
postsurgical pain were independently associated with APSP
intensity following gastrointestinal surgery. Meanwhile, the
predictors were highly associated with APSP severity. Fur-
ther study is needed to confirm these findings in participants
of multicenter clinical trials and different surgical proce-
dures. Future strategies to relieve APSP may start from
preoperative psychological interventions.
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