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Purpose: This observational cohort study aimed to identify predictive factors associated with pain-related quality of recovery among
patients undergoing elective gastrointestinal and hepato-pancreato-biliary surgery.

Patients and Methods: This study involved a secondary analysis of the data collected from five hospitals across all healthcare
regions in Norway to validate the Norwegian version of the Quality of Recovery-15 (QoR-15NO). The sample consisted of 268 adult
patients who underwent elective gastrointestinal and hepato-pancreato-biliary surgery between September 2021 and May 2022. Data
were collected using QoR-15NO upon admission for surgery and on the first postoperative day, and surgery severity was classified
using the Surgical Outcome Risk Tool. A linear mixed model and multivariate linear regression were used to investigate associations
between postoperative scores and possible predictive clinically relevant factors.

Results: The results of this study showed that postoperative pain was significantly associated with age, gender, severity of surgery,
and changes from pre- to postoperative status. Younger patients, compared to older patients (b=0.23, 95% CI: [0.03, 0.41]), female
patients (b=—0.61, 95% CI: [-1.19, —0.04]), patients undergoing minor and intermediate surgeries compared to major surgeries
(b=0.96, 95% CI: [0.00, 1.92]) all reported higher levels of postoperative pain. There was a significant decline in QoR post-surgery due
to increased pain severity (b=—1.91, 95% CI: [-2.33, —1.50]; p <0.001). No clinically significant associations were found between
ASA physical status, surgery duration, and pain-related QoR.

Conclusion: This study identified age, gender, and surgery severity as key predictors of postoperative pain. Younger and female
patients and those undergoing minor surgeries are at higher risk for severe postoperative pain. Proactive approaches for minor
surgeries and tailored pain management for younger patients and females might enhance recovery and postoperative pain outcomes.
Thus, future research should focus on the long-term effects of individualized pain management and additional strategies for high-risk
patient groups.
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Introduction
Gastrointestinal (GI) and hepato-pancreato-biliary (HPB) elective surgeries are complex procedures performed to treat
conditions affecting the GI system, liver, pancreas, and bile ducts.' These conditions include severe diseases such as
inflammatory bowel diseases and cancer,” which can cause significant pain before surgery and become life-threatening
due to complications. These complications often lead to higher mortality rates, extended ICU stays, and reduced quality
of recovery (QoR)."*

Recovery after surgery is influenced by various factors, including patient characteristics, type of operation, anesthesia,
adverse events, duration of surgery, age, gender, the American Society of Anesthesiologists (ASA) physical status, and
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acute pain.*'® Pain is a fundamental component of the postoperative recovery.” Studies report that pain is prevalent
among post-surgery patients, with more than 70% of surgical patients experiencing moderate to severe pain post-surgery,
which affects their QoR."'™"* A prospective observational study of patients undergoing elective prostatectomy found
a strong correlation between postoperative pain severity - both at rest and with activity - and a decrease in patient’s QoR
in the immediate postoperative period.'* Another study by Yoon et al reported a significant negative correlation between
pain intensity and quality of postoperative recovery at 48 hours postoperatively, highlighting that increased postoperative
pain reduces the likelihood of achieving a good or excellent recovery.’

Poorly managed postoperative pain is associated with adverse outcomes, including increased morbidity such as
cardiovascular and pulmonary complications and cognitive dysfunction, delayed recovery, a higher risk of chronic pain,
longer hospital stays, a reduced QoR, and overall quality of life.>**'>"?*> Additionally, side effects of pain medications can
further impact recovery, causing nausea, constipation, respiratory depression, and somnolence.®'! It has been acknowl-
edged that improving perioperative pain management leads to shorter ICU stays, decreased opioid use, earlier discharge,
and enhanced patient satisfaction.”® Therefore, it is crucial to adequately assess and manage pain to enable essential
activities like mobility and nutrition, thereby reducing complications.>*'3"!7 However, it has been widely recognized
that postoperative pain is often inadequately managed.”* >’

Over the last decade, studies have identified significant challenges in pain management, including inadequate pain
assessment, poor communication with patients, and a lack of individualized approaches due to standardized pain
management protocols.’’**>! Pain is a personal and subjective experience influenced by biological, social, and
psychological such as mood, fear, anxiety, and anticipation, which makes individualized pain management
essential.**** Individualized pain management strategies involve tailoring treatment to the patient's specific needs,
pain tolerance, and medical conditions. Recent studies indicate that these strategies enable healthcare providers to
optimize clinical outcomes, reduce side effects, prevent the development of chronic pain, and enhance both recovery
and patient satisfaction.'®*?3* This approach minimizes the risks of under or overtreatment, lowers the likelihood of
chronic pain, and improves QoR by addressing both the physical and psychological dimensions of pain.

Postoperative recovery involves an initial decline followed by a gradual return to pre-operative function. Measuring
recovery has both prognostic and clinical significance, aiding in identifying predictors for increased postoperative pain
and enhancing patient satisfaction during the perioperative period. Over the past few decades, there has been a growing

2935 using tools such as QoR —15.”® However,

focus on patients’ perspectives in evaluating their own QoR post-surgery
limited research has been conducted in Norway on pain-related QoR among patients undergoing GI and HPB surgery.”’
Therefore, this study aims to examine the associations between selected predictive factors such as gender, age, ASA
status,”® postoperative changes, surgery duration and severity, and pain-related QoR in elective GI and HPB surgery

patients in Norway.

Materials and Methods

This study is an analysis of secondary data from the validation study of the QoR-15, with detailed data collection
methods of the original study provided in the published article.*’

Study Design
The original study was designed as an observational cohort study, collecting data at two specific time points: before and
after surgery.

Sample

The data was collected from five hospitals across all healthcare regions in Norway, including both university and local
hospitals, reflective of patients recorded in the Norwegian Registry for GI Surgery (NORGAST), which annually
retrieves data on postoperative complications for patients undergoing major GI- and HPB surgeries in Norway.'* The
study initially enrolled 324 patients. However, 56 patients who underwent surgery did not complete and return the
postoperative questionnaire and were consequently excluded. The sample consisted of 268 patients scheduled for elective
GI- and HPB surgeries between September 2021 and May 2022. Eligibility was assessed by study nurses at each hospital,
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with inclusion criteria of patients to be 18 years or older and fluent in Norwegian. Exclusion criteria included cognitive
impairment, severe mental illnesses, and patient refusal to participate. Due to the COVID-19 pandemic and reduced
surgical capacity in Norwegian hospitals, a comprehensive overview of dropouts was unavailable for the inclusion
period. Study nurses included all eligible patients on the days they were present despite varying schedules across
hospitals, which indirectly minimized selection bias.>’

Data Collection

Data were collected using the Norwegian version of the QoR-15 (QoR-15NO) questionnaire and the clinical information
form developed by the researchers. Upon admission for surgery, eligible patients were provided with a consent form
containing written information and instructions regarding the questionnaire. The QoR-15NO was administered by nurses
on the first day after surgery, except for one hospital where 37 patients were in the intensive care unit on the first day and
received the postoperative questionnaire on the second day after surgery.”’

Data Collection Tools
QoR —15 Scale
QoR-15 scale is a 15-item questionnaire developed by Stark et al,” which has been proven to be a concise and effective
tool for assessing the postoperative QoR in adult patients undergoing general anesthesia and surgery.’® QoR-15 covers
five health domains: pain, physical comfort, physical independence, psychological support, and emotional state, and
reflects how the patients have been feeling in the last 24 hours. The scale, using an 11-point numeric rating scale,
generates a total score ranging from 0 to 150, with recovery levels categorized as follows: excellent (136—150), good
(122-135), moderate (90—-121), and poor (0-89).*° The Minimal Clinically Important Difference (MICD) for the total
scale scores is determined to be 6.0 by Myles et al.*!

The estimate of MICD for individual items indicates that a 0.44 points reduction in score would be clinically relevant.
Given that the QoR-15 utilizes an 11-point numeric scale where only whole points can be recorded, a one-point reduction
has been designated as the MICD for each item.

Clinical Information Form

Clinical information such as gender, age, ASA score, duration, and surgery severity were retrieved from each hospital’s
patient records. The surgery severity was classified using the Surgical Outcome Risk Tool (SORT), which categorizes
procedures into four levels: SORT 1 (least severe) to SORT 4 (most extensive and complex).**** Due to the limited
number of patients in ASA IV (0.5%, one patient) and the category of minor severity of surgery (2%, five patients), these
categories were combined for the analysis. As a result, ASA III and IV and minor and intermediate surgery severities are
presented together in Tables 1-3.

Statistical Analysis

Statistical analyses were performed using IBM SPSS Statistics Version 27.0 software** and Stata MP 18 software.** This
study aimed to include up to five covariates in the regression model, requiring a minimum sample size of 90 patients
(10-15 per covariate). With a sample of 268 patients, this study was considered sufficiently powered. The continuous
variables, age, and duration of surgery are presented with median and range, while the categorical variables, such as
gender, ASA status, and surgery severity, are reported as numbers and frequencies (percentages). Age and duration of
surgery are analyzed and presented in units of 10 years and 10 minutes, respectively. A linear mixed model was used to
investigate associations between postoperative scores, both for individual items and the total scale score of the QoR-
15NO questionnaire and preselected clinical factors. The dependent variable was the postoperative score (continuous
variable), and the independent variables included the following clinical characteristics: gender, change in time, age, ASA,
duration of surgery, and severity of surgery. Additionally, a multivariate linear regression analysis was performed to
investigate the strength of association between the independent variables (gender, age, ASA, duration of surgery, and
surgery severity) and the dependent variable, change scores (continuous variable) for individual items and the total scale
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Table | Patient Characteristics (n = 268)

Male 137 (51%)
Age (years) Median (min, max) 68 (20, 94)
ASA score*

| 14 (5%)

Il 172 (64%)

Il and IV 82 (31%)
Duration of surgery (minutes) Median (min, max) 138 (23, 432)

Severity of surgery (according to SORT*¥)

Minor and intermediate (I and 2) 39 (15%)
Major (3) 76 (28%)
Extramajor/complex (4) 153 (57%)

Notes: *ASA score: American Society of Anaesthesiologists Physical Status Classification
System.' **SORT: Surgical Outcome Risk Tool”.

score of the QoR-15NO. The change score was computed as the postoperative score subtracted from the pre-operative
score, with a larger negative score indicating a greater reduction in QoR.

Sensitivity analysis was conducted due to the variation in the timing of postoperative QoR-15NO administration for
37 patients at one hospital who answered the QoR-15NO questionnaire on the second day after surgery. The MICD for
individual items was calculated by assessing the percentage change from the total score based on the MICD set at 6
points.*' A 6-point reduction of the total score of 150 points represents a 4% change. Then, for each item, a 4% reduction
of 11 points would be 0.44. P-values < 0.05 were considered statistically significant and all tests were two-sided. All
analyses were considered exploratory, so no corrections were made for multiple testing.

Ethical Considerations

The Regional Committees for Medical and Health Research Ethics in Norway assessed the ethical considerations for this
study, which determined that formal ethical approval was not necessary (application number 263327). All patients
provided written consent at the initial data collection, and the reuse of data for this study was approved by the Data
Protection Officers at Innlandet Hospital Trust.

Results

Patient Characteristics

Table 1 summarizes patient characteristics. The study included 268 patients with a median age of 68 years (min = 20,
max = 94), and 51% were male. The majority of the patients (95%) had an ASA level of two or more before surgery,
more than half of the patients (57%) underwent extra major/complex surgeries, and 15% had minor or intermediate
surgery. The median duration of surgery was 138 minutes (min = 23 minutes, max = 432 min) (Table 1). Pre- and
postoperative mean scores for each question in the QoR-15NO questionnaire were presented in the supplementary
Table 1.

Associations Between Possible Predictive Factors and Postoperative QoR

The results from a linear mixed model, adjusted for all available variables, are presented in Table 2. A statistically
significant association was found between severe postoperative pain and changes in reported pain levels from pre- to
postoperative status, as well as with age, gender, and surgery severity. The postoperative measurement indicates
a negative association (b=—1.91, 95% CI: [-2.33, —1.50]; p = 0.001), with approximately a 2-point lower score than
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Table 2 The Predictive Factors: Gender, Change Post-Surgery, Age, Duration and Severity of Surgery Associated with the Post-Operative Score and Total Scale Score of QoR-I15NO*

Item N Gender Change Post-Surgery, Time Age Duration of Surgery Severity of Surgery Severity of Surgery
SORT 3 SORT 4

Coefficient [95% CI] P- Coefficient [95% CI] P- Coefficient [95% CI] P- Coefficient [95% CI] P- Coefficient [95% CI] P- Coefficient [95% CI] P-

-b value -b value -b value -b value -b value -b value
1. Able to 249 -0.20 [-0.57-0.14] 0.255 -0.90 [-1.20 - <0.001 0.02 [-0.11-0.13] 0811 -0.01 [-0.04-0.00] 0317 -0.50 [-1.10-0.10] o110 -0.73 [-1.39 - 0.023
breathe easy —0.63] —0.09]
2. Been able 250 -0.76 [-1.31 - 0.007 -2.10 [-2.89 - <0.001 022 [0.02-0.41] 0.02 -0.04 [-0.08-0.00] 0.068 —0.31 [-1.25-1.87] 0.702 -0.05 [-1.71-1.57] 0.940
to enjoy food =0.19] —1.26]
3. Feeling 249 -1.37 [-231 - 0.004 -2.08 [-2.89 - <0.001 0.17 [-0.14-0.49] 0.301 -0.02 [-0.07-0.05] 0.629 0.26 [-1.29-1.81] 0.745 -0.26 [-1.67-1.14] 0.705
rested —0.43] —1.28]
4. Have had 250 -0.50 [-1.03-0.02] 0.058 -1.77 [2.17-1.37] <0.001 023 [0.05-0.41] 0.0I13 -0.01 [-0.04-0.01] 0.462 -0.45 [-1.33-041] 0.305 -0.66 [-1.57-0.27] 0.164

a good sleep

5. Able to 250 -0.36 [-0.76 - 0.061 -1.88 [-224 - <0.001 0.02 [-0.10-0.15] 0.781 -0.03 [-0.06-0.00] 0.041 -0.10 [-0.76-0.55] 0.750 -0.8l [-1.49 - 0019
look after -0.02] ~1.49] -0.12]

personal toilet

and hygiene

unaided

6. Able to 250 -0.25 [-0.52-0.01] 0.042 0.64 [-0.90 - <0.001 —0.00 [-0.09-0.07] 0.977 —0.00 [-0.03-0.01] 0.287 0.01 [-0.39-0.43] 0.922 -0.38 [-0.82-0.05] 0.082
communicate —0.41]

with family or

friends

7. Getting 234 0.09 [-0.35-0.57] 0.666 1.02 [-0.63-1.40] <0.001 0.03 [-0.13-0.17] 0.722 —0.00 [-0.02-0.02] 0.925 0.01 [-0.74-0.79] 0.951 —0.25 [-1.06-0.55] 0.550
support from
hospital

doctors and

nurses

8. Able to 237 -0.72 [-1.31 - 0012 473 [-5.26 - 0.002 031 [0.10-0.50] 0.002 -0.05 [-0.09 - 0.002 0.09 [-0.87-1.03] 0.859 -0.01 [-1.00-0.97] 0.985
return to —0.15] —4.23] —0.01]

work or usual

home

activities

9. Feeling 247 -0.70 [-1.20 - 0.004 -1.94 [-2.30 - <0.001 0.20 [0.02-0.40] 0.019 —0.03 [-0.05-0.00] 0.118 —0.43 [-1.25-0.36] 0.275 =131 [-2.03 - <0.001
comfortable —-0.23] —1.55] -0.59]

and in control

10. Having 247 -1.07 [-1.62— <0.001 —2.03 [-242 - <0.001 020 [0.02-0.40] 0.033 -0.02 [-0.07-0.01] 0.114 -0.21 [-1.10-0.65] 0619 -0.83 [-1.16-0.09] 0.076
a feeling of —0.53] —1.64]

general well-

being

11. Moderate 240 -0.53 [-1.10-0.05] 0.072 -2.50 [-2.92 - <0.001 0.40 [0.20-0.59] <0.001 0.01 [-0.02-0.05] 0.712 0.77 [-0.16-1.71] 0.103 0.10 [-0.86-1.10] 0.825
pain** -2.10]

(Continued)
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Table 2 (Continued).

Item N Gender Change Post-Surgery, Time Age Duration of Surgery Severity of Surgery Severity of Surgery
SORT 3 SORT 4

Coefficient [95% CI] P- Coefficient [95% CI] P- Coefficient [95% CI] P- Coefficient [95% CI] P- Coefficient [95% CI] P- Coefficient [95% CI] P-

-b value -b value -b value -b value -b value -b value
12. Severe 241 -0.61 [-1.19- 0.037 -1.91 [-2.33 - <0.001 0.21 [0.03-0.41] 0.025 0.00 [-0.03-0.03] 0.966 0.96 [0.00-1.92] 0.047 0.60 [-0.40-1.61] 0.234
pain®* —0.04] —-1.50]
13. Nausea or 240 —0.46 [-1.02-0.10] 0.117 -1.30 [-1.70 - <0.001 0.04 [-0.16-0.22] 0714 0.0l [-0.05-0.02] 0.654 034 [-1.27-0.59] 0481 -0.16 [-1.17-0.82] 0730
vomiting —0.87]
14. Feeling 243 —1.10 [-1.71 - <0.001 022 [-0.14-0.58] 0.252 0.06 [-0.15-0.25] 0.584 -0.01 [-0.05-0.01] 0327 —0.69 [-1.68-0.29] 0.163 =071 [-1.74 - 0.185
worried or —0.51] —0.34]
anxious
15. Feeling 241 -0.82 [-1.35- 0.003 -0.15 [-0.52-0.21] 0385 0.02 [-0.14-0.22] 0738 -0.02 [-0.06-0.01] 0.406 -0.02 [-0.93-0.85] 0.942 -0.34 [-1.30-0.58] 0.464
sad or ~0.26]
depressed
Total QOR-15 211 =10.12 [-15.00 - <0.00 -21.29 [-2449 - <0.001 1.88 [0.21-3.55] 0.028 027 [-0.62-0.05] 0.109 127 [-9.31-6.78] 0.758 =729 [-15.81-1.20] 0.092
scale score =5.22] —18.12]

Notes: *ASA (American Society of Anaesthesiologists) scores are excluded due to their lack of significant findings in the analysis. **Bold font highlights key variables of interest in the analysis.
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Table 3 The Predictive Factors; Gender, Age, Duration and Severity of Surgery Associated with Change Scores in Single Items and Total Scale Score of QoR-15NO Pre- and Post-

Operative*

Item N Gender Age Duration of Surgery Severity of Surgery, SORT
Coefficient - b | [95% CI] P - value | Coefficient-b | [95% CI] P - value | Coefficient -b | [95% CI] P -value | Coefficient-b | [95% CI] P - value

I. Able to breathe easy 249 | —0.07 [-0.65-0.52] 0.826 0.13 [-0.07-0.32] 0.826 -0.02 [-0.06-0.02] 0317 -0.53 [-1.01-0.05] 0.027
2. Been able to enjoy food 250 | —0.70 [-1.54-0.10] 0.091 0.10 [-0.18-0.38] 0.485 -0.05 [-0.11-0.01] 0.094 —0.72 [-1.40-0.04] 0.035
3. Feeling rested 249 | 036 [-1.34-2.07] 0.680 0.16 [-0.41-0.74] 0.573 -0.04 [-0.16-0.08] 0.464 -0.77 [-2.18-0.63] 0.274
4. Have had a good sleep 250 | 0.50 [-0.30-1.32] 0.224 0.06 [-0.22-0.34] 0.661 -0.01 [-0.07-0.04] 0.646 -0.32 [1.00-0.35] 0.337
5. Able to look after personal | 250 | —0.45 [-1.21-0.30] 0.235 -0.06 [-0.32-0.19] 0.619 -0.04 [-0.09-0.02] 0.159 -0.84 [-1.48-0.21] 0.008
toilet and hygiene unaided
6. Able to communicate 250 | —0.37 [-0.88-0.12] 0.135 0.03 [-0.14-0.19] 0.761 -0.02 [-0.05-0.02] 0.349 -0.31 [-0.74-0.09] 0.123
with family or friends
7. Getting support from 234 | 0.02 [-0.80-0.83] 0.969 0.11 [-0.16-0.39] 0411 -0.00 [-0.06-0.06] 0.985 —0.18 [-0.85-0.48] 0.576
hospital doctors and nurses
8. Able to return to 237 | —1.43 [-2.44--0.41] | 0.006 0.46 [0.12-0.79] 0.008 -0.03 [-0.10-0.04] 0.394 —0.88 [-1.70-0.05] 0.035
work or usual home activities
9. Feeling comfortable 247 | —1.10 [-1.85--0.35] | 0.004 0.14 [-0.11-0.40] 0.259 -0.01 [-0.07-0.04] 0.612 -0.87 [-1.49-0.24] 0.006
and in control
10. Having a feeling of 247 | —0.65 [-1.43-0.12] 0.102 0.10 [-0.17-0.36] 0.469 0.00 [-0.05-0.06] 0.936 =111 [-1.75-0.47] 0.001
general well-being
1. Moderate pain** 240 | —0.11 [-0.90-0.70] 0.794 0.05 [-0.22-0.32] | 0.727 -0.01 [-0.07-0.04] | 0.674 -1.15 [-1.79-0.48] 0.001
12. Severe pain®* 241 | -0.17 [-1.04-0.66] 0.674 0.24 [-0.05-0.52] | 0.107 —-0.03 [-0.09-0.03] | 0.276 —0.64 [-1.32-0.05] 0.074
13. Nausea or vomiting 240 | —0.10 [-0.97-0.77] 0.819 -0.05 [-0.34-0.24] 0.709 -0.01 [-0.07-0.06] 0.858 -0.52 [-1.24-0.18] 0.141
14. Feeling worried or 243 | 035 [-0.40-1.14] 0.359 -0.21 [-0.47-0.06] 0.122 0.02 [-0.04-0.07] 0.579 0.09 [-0.55-0.71] 0.788
anxious
I5. Feeling sad or depressed 241 0.71 [-0.29-1.25] 0.232 —-0.02 [-0.29-0.24] 0.852 —-0.02 [-0.08-0.03] 0.382 0.02 [-0.62-0.64] 0.954
Total QOR-15 scale score 211 -2.32 [-13.10-8.48] | 0.665 —4.29 [-7.89--0.68] 0.021 0.20 [-0.62-1.02] 0.626 =17.11 [-26.33-7.90] | 0.001

Notes: *ASA (American Society of Anaesthesiologists) scores are excluded due to their lack of significant findings in the analysis. **Bold font highlights key variables of interest in the analysis.
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preoperative, indicating more severe postoperative pain. Patients undergoing minor or intermediate surgeries (SORT 1
and 2) reported more severe pain compared to major surgery (SORT 3) (b= 0.96, 95% CI: [0.00, 1.92]; p < 0.05), with
pain scores improving by approximately one point for SORT 3. Female patients reported slightly higher pain levels than
males, with scores approximately 0.5 points lower (b=—0.61, 95% CI: [-1.19, —0.04]; p < 0.05). Age was also positively
associated with severe postoperative pain (b= 0.23, 95% CI: [0.03, 0.41]; p < 0.05), with each 10-year increase in age,
patients score approximately 0.2 points higher for severe postoperative pain indicating that younger patients report more
severe pain than older patients. A significant association was found between moderate postoperative pain and change
from pre— to postoperative status (p = 0.001). Postoperative measurement indicated a negative association (b= —2.5, 95%
CI: [-2.92, —2.10]), with a 2.5-point lower score than preoperative, indicating more moderate postoperative pain.
A similar association was observed between moderate postoperative pain and age (b= 0.4, 95% CI: [0.20, 0.59]; p >
0.05). Each increment of 10 years in age scores approximately 0.5 points higher in moderate pain, indicating that younger
patients report more moderate postoperative pain than older patients (Table 2).

Associations Between Possible Predictive Factors and Change in QoR

In the multivariate linear regression analysis, adjusted for all variables, surgery severity was found to be the strongest
prognostic factor for change in moderate postoperative pain (b= —1.15, 95% CI: [-1.79, —0.48]; p = 0.001). The pain
score was reduced by about one point for each increase in the severity of surgery (SORT 3 and 4), indicating more
moderate pain compared to less severe surgery (SORT 1 and 2). The association between gender and postoperative pain
and the change of scores was very similar in males and females. For moderate pain, the females scored 0.1 points lower,
and for severe postoperative pain, less than 0.2 points lower compared to males (b= —0.11, 95% CI: [-0.90, 0.70]; p >
0.05) and (b=-0.17, 95% CI: [-1.04, —0.66]; p > 0.05), respectively. Also, regarding age, the analysis did not reveal any
statistically significant difference in change scores between younger (b= 0.24, 95% CI: [-0.05, —0.52]) and older patients
(b= 0.05, 95% CI: [-0.22, 0.32]). Duration of surgery and ASA status were not found to be statistically significantly
associated with postoperative pain or change score (P > 0.05) (Table 3).

The sensitivity analysis concerning the 37 patients who responded to QoR-15NO at a different postoperative time
point than the rest of the sample revealed consistent findings with the main analyses. This indicates that there were no
significant differences regarding the strength of the associations between age, gender, duration, and severity of surgery
for these 37 patients with all items of QoR-15 and the total scale score (Table 3).

Discussion
This study aimed to investigate the strength of associations between selected possible predictive factors—gender, age,
ASA status, postoperative changes, surgery duration, and severity—and pain-related QoR in elective GI and HPB surgery
patients in Norway. Despite the advancements in pain management, a significant number of patients still experience
severe pain following surgery.'''****¢ The present study found a significant association between moderate and severe
postoperative pain and changes in reported pain levels from pre- to postoperative status, with the negative association
indicating a decrease in the quality of recovery following surgery. These findings are in line with previous studies.*’
Sommer et al found that there was a high prevalence of both moderate- and severe pain in the intermediate postoperative
period among patients who had undergone abdominal surgery.*® A recent study identified moderate pain as a significant
factor affecting the quality of postoperative recovery and recommended focusing on patients’ experiences of post-
operative pain.*’ Additionally, several other studies revealed that many patients continue to experience both moderate to
severe postoperative pain and highlighted additional efforts to improve patients’ postoperative pain experience and
quality of recovery.*!22¢:30-31

Findings in this study indicate that surgery severity is the most significant predictor of moderate postoperative pain,
with patients undergoing more complex procedures reporting higher levels of moderate pain than those with less invasive
surgeries. This finding aligns with established literature showing that patients who undergo more extensive or invasive
procedures tend to experience greater postoperative pain intensity.'>**>? For example, Cachemaille et al found that
patients undergoing minor surgeries reported lower levels of moderate to severe pain than those undergoing complex
surgeries, such as colorectal procedures.*” The occurrence of moderate postoperative pain, particularly in severe
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surgeries, is generally expected and underscores the importance of balancing effective pain management with minimizing
side effects.””

Interestingly, this study revealed that patients undergoing minor and intermediate surgeries reported more severe pain
than those undergoing major surgeries. This finding supports earlier research indicating that patients undergoing minor
surgeries often experience less intensive pain management. Gerbershagen et al indicated that patients undergoing minor
surgeries received low or no opioid doses despite reporting high pain levels. They concluded that high pain levels were
often overlooked or not taken seriously, resulting in delayed or inadequate administration of analgesics.?® It is widely
recognized that the need for pain medication, especially after minor surgeries, is often underestimated by healthcare
professionals. This underestimation of pain medication needs, especially following minor surgeries, can be attributed to
concerns over analgesic-related complications, inadequate pain assessment, patient expectations and beliefs, poor
communication, and limited patient education.'®*’ Research has shown that providing adequate and timely information
helps patients develop an understanding of what to expect regarding postoperative pain relief and improves psychological
preparedness.'>>*> Effective communication is vital in shaping patient perceptions and outcomes.’® For instance,
patients warned about potential pain may experience it more acutely due to the nocebo effect.’’ Balancing accurate
information with managing expectations is essential to minimize negative experiences. Whether undergoing major or
minor surgery, patients need clear details about their condition, treatment, and consequences. According to the
Norwegian Patient Rights Act, patients are entitled to comprehensive information regarding their health, treatment,

and potential risks,*®>’

and healthcare providers are responsible for delivering this information accessible, empowering
patients to feel more prepared and in control.®®®" Moreover, it is acknowledged that major surgeries involve more
effective pain management protocols compared to minor and intermediate procedures.”® However, specific details on the
pain management strategies used in this cohort were unavailable.

In this study, the duration of surgery and ASA status were not associated with postoperative pain or quality of
recovery. These findings align with previous research. An observational prospective study similarly reported no
differences between poor quality of recovery and ASA status or duration of surgery.®” The duration of surgery was
confounded by surgery severity, as longer surgeries tended to be more complex. Only surgery severity remained
statistically significant when these factors were analyzed in a multiple model. Findings from other studies reveal that

74763 and surgery severity was

a longer duration of surgery is associated with moderate and severe postoperative pain,
significant among patients with poor quality of recovery.®?

Another finding of this study is that female patients report more severe postoperative pain than male patients;
however, they do not present a larger change score compared to males. There are conflicting results in the literature
regarding the association between gender and postoperative pain. While some studies reported no association,** other
studies reported significantly higher proportions of females experiencing moderate to severe pain.?'**%>¢ For example,
a large study by Zheng et al confirmed that females experienced significantly higher pain intensity levels than males. The
clinical significance of this finding highlights that females are at greater risk of developing chronic post-surgical pain, as
prolonged severe pain in the early postoperative period can impede early mobilization and raise the risk of
complications.'® Research regarding QoR-15 also found that females tended to score lower in the total scale score
postoperative but did not have a larger change score than males.”” This finding is crucial for perioperative healthcare
professionals as it can improve pain management by recognizing gender-specific pain experiences, potentially enhan-
cing QoR.

The study also found that younger patients reported more moderate and severe postoperative pain compared to older
patients, with the largest difference observed in moderate pain. Younger patients do not present a larger change score
compared to older patients. Studies regarding the incidence and intensity of postoperative pain in older patients are not

coherent.”?! 47,6871

While some studies indicate that older patients report pain as lower intensity than younger patients,
others found no association between age and postoperative pain.”>’* A retrospective cohort study found that maximum
pain scores decreased significantly with increasing age and highlighted that clinicians should continue to improve
postoperative pain management for this specific group of patients based on the fact that older patients receive fewer

opioids and express less desire for additional treatment. Older patients may report less pain due to prior experiences,
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shaping their perception and resilience,”' and they may underreport their pain levels. Thus, postoperative pain manage-
ment should be adjusted according to the individual patient’s reported pain scores and desire for additional medication.?®
Suggesting an MICD for each item to integrate QoR-15 into clinical practice would be relevant. This statement is

supported by recommendations from Garimella & Cellini'® and guidelines by Chou et al*’

regarding postoperative pain
management, emphasizing pain assessment tools. This could potentially enhance the immediate QoR by enabling
interventions for various domains, such as pain management. A one-point decrease would hold clinical relevance but
must be evaluated in the patient’s clinical context. Using patient reported data directly in clinical practice, through self-
reporting and direct application, could empower patients to have a more active role in their recovery while also providing
important information for healthcare professionals.”> This approach ensures that data, where information directly comes
from patients rather than being interpreted by healthcare professionals, is more accurate and reflective of the patients’
experience.’® Moreover, this could potentially reduce documentation requirements for healthcare professionals.

Assessment of pain involving patient education and pain management strategies, according to gender, age, severity, or
type of surgery, is essential. Accurate measurement and quantification are crucial for ensuring effective treatment of
postoperative pain. The gold standard for this is having patients regularly assess their pain levels after surgery, which
helps evaluate the effectiveness of pain management strategies.'® The guidelines regarding the management of post-
operative pain by Chou et al*’ recommend that clinicians offer patient education tailored to individual needs regarding
treatment options for managing postoperative pain, how to use pain assessment tools, and guidance on when to report
pain. Understanding and discussing expected pain levels for different procedures could improve the patient’s pain
experience and contribute to better postoperative pain management, enhancing the overall QoR.

Strengths and Limitations

The comprehensive representation of samples from diverse regions across Norway underscores the strength of the study,
thus ensuring the generalizability of its findings. However, there are also several limitations that need to be addressed.
First, the use of secondary analysis of data may be a limitation due to the predetermined variables. The relatively limited
number of variables and data collected may not fully encompass the complexity of factors influencing pain-related QoR
among elective GI- and HPB surgery patients. This selective approach potentially influenced the generalizability of the
findings but also provided an opportunity for a thorough exploration and analysis of the selected variables. By including
all health regions and matching the population on selected factors, it strengthens the potential for generalizing the
findings. Secondly, this study does not clarify whether the widely adopted Enhanced Recovery After Surgery (ERAS)
protocols, used in various surgical specialties such as GI and HPB surgery, were followed. As a result, there may be
variability in perioperative care, treatments offered to the patients, and pain management for different types of surgeries
across different hospitals. Thirdly, this study only collected data at two time points—pre-surgery and immediately post-
surgery which could have been challenging due to the recent surgery they underwent. This limits our understanding of
the recovery process beyond the first day post-operation. We recommend that future research adopt a longitudinal design
with data collection at multiple stages to provide a more comprehensive understanding of recovery, particularly regarding
QoR and pain management.

Conclusion

The study aimed to identify possible predictive factors associated with pain-related QoR among elective patients
undergoing GI- and HPB surgery in Norway. The severity of surgery was the strongest predictive factor for moderate
postoperative pain, with minor and intermediate surgeries associated with more severe pain compared to major surgery.
Furthermore, females and younger patients experienced more severe postoperative pain, but no significant gender or age
difference was found in the change from pre- to postoperative status. There were no clinically significant findings
regarding ASA status and duration of surgery in relation to pain-related QoR. These findings suggest that healthcare
providers should tailor pain management protocols for patients undergoing minor and intermediate surgeries, with a focus
on individualized care for vulnerable patient groups such as females and younger patients. While our study highlights the
prevalence of severe postoperative pain, further research is needed to assess the pain management strategies provided to
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patient population the long-term impacts of individualized pain management, and to identify additional strategies for

managing pain in high-risk groups.
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