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Abstract

Aim: This study was conducted to examine postoperative pain severity and the time-dependent pattern of re

analgesic administration, and to identify factors associated with this pattern in elective general surgery patients.
Methods: This prospective descriptive cohort study included a total of 369 elective general surgery patients
evaluated between February 2022 and January 2023 in a tertiary university hospital. Pain severity (Visual Analogue
Scale) and rescue (additional) analgesic administration were recorded at postoperative 0-2, 3-4, 5-8, 9-12, and 13-
24 hours. Demographic and clinical factors associated with pain intensity and opioid use were analyzed.
Results: While the number of patients requiring rescue analgesia despite routine treatment increased over time,
the mean pain intensity recorded before rescue analgesic administration significantly decreased (2.39 + 1.75 vs.
1.69 £ 2.17, p<0.001). Pain was lower among women at 0-2 hours and among older adults (=65 years) and those
with chronic disease at 3-4 hours. Male patients were more likely to receive opioids across the early postoperative
period, and opioid use at 3-4 hours was higher in patients without chronic disease.

Conclusions: During the first 24 postoperative hours, pain severity decreased while rescue analgesic
administration increased over time. Rescue analgesic patterns were influenced by age, sex, and chronic disease
status. Although low pain scores suggest generally adequate pain management, the increasing need for rescue
analgesia indicates that routine practice is open to improvement. These findings support structured pain
assessment, reassessment and individualized, multimodal postoperative pain management in surgical nursing
practice.
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Pain is defined by the International Association for the Study of
Pain as a multidimensional sensory and emotional experience asso-
ciated with actual or potential tissue damage.! Post-surgical pain is
a common acute nociceptive response to surgical trauma, and more
than 80% of patients report postoperative pain, with approximately
three-quarters experiencing moderate to severe levels.24 When
acute postoperative pain is inadequately managed, the risk of devel-
oping persistent postsurgical pain increases,5>7 which may lead to
prolonged hospitalization, delayed wound healing, reduced patient
satisfaction, increased healthcare costs, and impaired physical and
psychological functioning.389

Accurate and repeated pain assessment is essential for effective
pain management.10 Professional organizations, emphasize the im-
portance of systematic assessment and reassessment to guide ap-

propriate analgesic selection according to the type and severity of
pain.1011 Furthermore, reassessment following analgesic admin-
istration is recommended to ensure both treatment adequacy and
patient safety.10.12,13

Despite these established standards, achieving optimal pain con-
trol in clinical practice remains a complex challenge. Postoperative
pain severity varies depending on the type of surgical procedure
and the extent of tissue trauma.!# Inadequate pain management
practices persist, with nearly half of surgical patients reporting in-
sufficient analgesia.34151¢ This ongoing gap highlights a critical
need for time based evaluations and individualized approaches to
improve clinical outcomes.

Understanding how pain severity changes over time and how
routine and rescue analgesics are administered in everyday clinical
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practice is essential Nurses, as the primary providers of continuous
postoperative monitoring, play a central role in pain assessment,
monitoring treatment response, and timely intervention. Therefore,
time dependent evaluations are important for determining the ade-
quacy of postoperative pain control and identifying rescue analgesic
administration in routine clinical settings.

The aim of this study was to examine postoperative pain severity
and the time dependent pattern of rescue analgesic administration
during the first 24 hours after elective general surgery, without al-
tering routine clinical practice. The findings are intended to inform
evidence based nursing practices that support structured pain as-
sessment, reassessment and individualized, multimodal postopera-
tive pain management. By identifying the specific timing of rescue
needs, this study provides a strategic framework for nurses to opti-
mize pain control and minimize patient discomfort in general sur-
gery units.

A prospective descriptive cohort study design was employed.
The Strengthening the Reporting of Observational Studies in Epide-
miology (STROBE) checklist was followed throughout the entire
study process.

This study was conducted in the general surgery clinic of a ter-
tiary university hospital. The study population included patients
who underwent elective surgical procedures between February
2022 and January 2023. The sample size was calculated using
G*Power 3.1.9.2 software based on a medium effect size (Cohen’s d
=0.5), a significance level of a = 0.05, and a statistical power of 0.95,
as recommended for observational studies. While a minimum of 249
patients was determined via power analysis, the study was
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completed with 369 patients who met the inclusion criteria and
agreed to participate. A total of 427 patients were assessed for
eligibility. Fifty-eight were excluded (refused to participate, n=12;
emergency surgery, n=22; required postoperative intensive care,
n=24). The final study sample included 369 eligible patients. Due to
discharge before the 13-24 hour interval, the number of available
observations decreased at the last time point (n=286) (Figure 1).

Patients were included if they underwent elective surgery under
general anesthesia and provided voluntary informed consent. Pa-
tients with chronic pain conditions were excluded to reduce varia-
bility in pain perception, and emergency surgeries were omitted
due to differences in perioperative management protocols. Patients
admitted to the intensive care unit postoperatively were excluded
because pain monitoring and analgesic protocols differ significantly
from standard postoperative care.101113 Eligible patients were
evaluated preoperatively through face-to-face interviews and en-
rolled in the study.

Data were collected using two structured forms:

Personal Information Form: Included age, gender, chronic dis-
ease status, and type of surgery.

Pain Assessment Form: Included postoperative pain severity
and analgesic type administered at 0-2, 3-4, 5-8, 9-12, and 13-24
hours postoperatively.4,10,11,13,14,17 Pain severity was measured
using the Visual Analogue Scale (VAS). The VAS, developed by Price
etal. (1983),18 consists of a 10-cm horizontal line anchored by “no
pain” at one end and “worst possible pain” at the other. The 0-10 cm
VAS ruler validated for use in Tiirkiye by Aydin et al. (2011) was
used in this study.19 A score of 0 indicates no pain, while 10 repre-
sents the worst imaginable pain; higher scores reflect greater pain
intensity. VAS is widely accepted as a valid and reliable tool for pain
assessment in clinical practice.20

Flow chart of study
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Patients were informed one day before surgery, written in-
formed consent was obtained, and the Personal Information Form
was completed. The type of surgery was categorized as metabolic
and endocrine surgery, gastrointestinal surgery, and other surger-
ies. All procedures were performed laparoscopically, and anesthesia
management was similar across patients according to the clinic’s
standard practice.

Postoperative pain intensity was assessed using the VAS at pre-
defined time intervals (0-2, 3-4, 5-8, 9-12, and 13-24 hours) based
on measurements recorded in the clinic. Because more than one VAS
measurement could be performed within the same interval as part
of routine care, the mean of all VAS scores recorded within each in-
terval was calculated and documented as the time-interval VAS. The
study did not interfere with routine clinical practice; however, addi-
tional (as-needed) analgesic administrations beyond the routine
regimen (defined as 'rescue analgesia’' in this study) were recorded.
Rescue need was defined as the patient’s expressed request for an-
algesia. A pre-analgesic VAS score was recorded immediately before
each rescue administration. Reassessment scores were then docu-
mented at 30 minutes for intravenous (IV) or 60 minutes for intra-
muscular (IM) delivery. As part of the standardized clinical routine
of the department, paracetamol 10 mg/kg IV every 12 hours and di-
clofenac sodium 75 mg IM every 12 hours were administered by
nurses according to the physician’s order. According to the clinical
protocol, if a patient reported rescue need, an additional dose of a
non-opioid analgesic was administered as the first line intervention
(i.e., diclofenac sodium following routine paracetamol, and vice
versa). Secondly, for severe pain (VAS 2 7), tramadol 1 mg/kg IV was
administered as the rescue opioid, once daily according to the phy-
sician’s order.

Sociodemographic and clinical characteristics of participants

N=369 n %

Age (years) (mean + SD: 52.40 + 14.73)

<50 150 40.7

-50-64 133 36.0

265 86 23.3

Gender

-Male 126 34.1

-Female 243 65.9

Chronic disease

‘Yes 165 44.7

No 204 55.3

Type of surgery

-Metabolic and endocrine surgery 129 35.0

-Gastrointestinal surgery 138 374
102 27.6

-Other surgeries
SD=Standard deviation

Data were analyzed using SPSS for Windows, version 27.0. De-
scriptive statistics (n, %, mean * standard deviation, and median
(interquartile range) where appropriate) were used to summarize
participant characteristics and study variables. Distributional as-
sumptions were evaluated using the Kolmogorov-Smirnov test and
graphical methods. Changes in pain intensity across the time inter-
vals were evaluated using repeated-measures ANOVA when as-
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sumptions were met; otherwise, the Friedman test was applied. For
comparisons between two independent groups, the independent-
samples t test was used when normality assumptions were met; oth-
erwise, the Mann-Whitney U test was applied. For comparisons
among three or more independent groups, one-way ANOVA was
used when assumptions were met; otherwise, the Kruskal-Wallis
test was used. Associations between categorical variables were ex-
amined using Pearson’s x? test. When multiple pairwise compari-
sons were required following a significant overall test, Bonferroni
correction was applied to control the Type I error rate. Given the
repeated testing across postoperative time intervals, p-values were
interpreted cautiously. Statistical significance was set at p < 0.05
with a 95% confidence interval.

A total of 369 patients were included (mean age 52.40+14.73
years); 65.9% were female and 44.7% had at least one chronic
disease. Surgical categories were gastrointestinal (37.4%),
metabolic/endocrine (35.0%), and other surgeries (27.6%) (Table
1).

Postoperative pain was assessed at 0-2, 3-4, 5-8, 9-12, and 13-
24 hours. Due to discharge, analyses for the 13-24 h interval were
based on available observations (N=286). Analgesic administration
increased over time (12.2%, 17.6%, 31.4%, 42.8%, and 52.4%,
respectively) (Table 2).

Among patients who received analgesia within the relevant
interval, Pre-VAS (recorded immediately before administration)
differed significantly across time intervals (Friedman x?=31.991;
p<0.001), with the 0-2 h Pre-VAS being higher than subsequent
intervals (Bonferroni-adjusted post-hoc). In contrast, Post-VAS
(reassessment at 30 min after IV / 60 min after IM) did not
(x*=5.210, p=0.266) (Table 2).

When pain scores were examined by clinical characteristics,
significant differences were observed across age groups at 3-4
hours (p=0.025) and 5-8 hours (p=0.020). Post-hoc analyses
showed higher pain in patients aged <50 years compared with those
aged 265 years at 3-4 h, and higher pain in patients aged <50 years
compared with those aged 50-64 years at 5-8 h (Bonferroni-
adjusted). At 0-2 h, women reported significantly lower pain
(1.91£1.63) than men (2.35+1.78) (p=0.015); no sex differences
were observed at later time points (p>0.05). At 3-4 h, patients
without chronic disease reported higher pain than those with
chronic disease (p=0.042). Pain scores did not differ by surgery type
at any time interval (p>0.05) (Table 3).

Regarding analgesic administration (Yes/No), a significant sex
difference was observed at 3-4 h, with a higher administration rate
in men than women (23.8% vs 14.4%, p=0.032). Analgesic
administration also differed by surgery type at 3-4 h (p=0.012), with
rates of 24.5% in other surgeries, 18.8% in gastrointestinal surgery,
and 10.9% in metabolic and endocrine surgery. No significant
differences in administration rates were found across age groups or
chronic disease status at the remaining time intervals (Table 4).

Among patients who received analgesia, non-opioid analgesics
predominated across all intervals. Opioid use differed by sex at 0-2
h (male: 38.9%; female: 11.1%; p=0.028) and 9-12 h (male: 5.3%;
female: 0%; p=0.018). At 3-4 h, opioid use was higher in patients
without chronic disease than in those with chronic disease (28.2%
vs 7.7%, p=0.044). No significant differences in analgesic type
(opioid/non-opioid) were observed across age groups or surgery
types (p>0.05) (Table 5).
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Pre- and post-analgesic VAS scores and number of patients receiving rescue analgesia by postoperative time interval

Available . - . Pain intensity- VAS
Rescue analgesic administration ty

Postoperative observations (N) (Patients receiving rescue analgesia)*
time interval Yes, n (%) No, n (%) Pre-VASt Mean+SD Post-VAS}Mean+SD
0-2 hours 369 45 (12.2) 324 (87.8) 2.39+1.75 0.65+1.29

3-4 hours 369 65 (17.6) 304 (82.4) 1.83+£1.80 0.52+1.10

5-8 hours 369 116 (31.4) 253 (68.6) 1.76£1.91 0.52+1.07

9-12 hours 369 158 (42.8) 211 (57.2) 1.84+1.88 0.48+0.96
13-24 hours 286 150 (52.4) 136 (47.6) 1.69+2.17 0.41+0.89

Test statistics p f :3})(9)2: )S:O52261 (())

N indicates available observations (13-24 h: N=286 due to discharge).

*Pre/Post VAS values were calculated among patients who received analgesia in that interval (Yes group).

1Pre-VAS: recorded immediately before administration. £Post-VAS: reassessed 30 min after IV or 60 min after IM administration.
@ Pre-VAS at 0-2 h was higher than at later intervals (Bonferroni-adjusted).

Comparison of VAS pain scores across postoperative time intervals by clinical characteristics

Variable (n=369) 0-2 hours 3-4 hours 5-_8 hours 9-12 hours 13;_?11;(;)“5
X+SDh X+SD X+ SD X+ SD (available n=286)
VAS VAS VAS VAS VAS
Age
-<50 2.26+1.77 1.99+1.87 2.01+1.99 1.83+1.95 1.90+2.09
-50-64 1.96+1.61 1.61+1.71 1.46+1.89 1.61+1.81 1.43+1.81
265 1.88+1.64 1.36+1.62 1.52+1.76 1.69+1.82 1.59+2.03
-Test statistics x2=3.129 x2=7.402 %2=7.836 x2=0.824 x2=2.829
P p=0.209 p=0.025a p=0.020b p=0.662 p=0.243
Gender
-Male 2.35+1.78 1.85+1.69 1.53+1.74 1.87+1.97 1.87+2.47
-Female 1.91+1.63 1.62+1.81 1.78+1.99 1.63+1.81 1.57+0.96
-Test statistics 7=-2.424 7=-1.622 7=-0.737 7=-0.952 7=-0.894
p p=0.015 p=0.105 p=0.461 p=0.351 p=0.371
Chronic disease
-Yes 1.98+1.58 1.43+1.51 1.65+1.90 1.81+1.87 1.43+1.81
-No 2.14+1.78 1.92+1.93 1.73+1.92 1.65+1.87 1.82+2.09
-Test statistics 7=-0.622 Z=-2.031 Z=-0.530 7=-0.903 7Z=-1.363
-p p=0.534 p=0.042 p=0.596 p=0.367 p=0.173
Type of Surgery
-Metabolic and endocrine surgery 1.96+1.67 1.45+1.67 1.65+1.84 1.61+1.81 1.90£1.95
-Gastrointestinal surgery 2.14%1.76 1.88+1.82 1.71£2.04 1.89£1.91 1.76%2.16
-Other surgeries 2.09+1.64 1.77+1.79 1.73+1.84 1.62+1.88 1.21+1.67
-Test statistics x2=1.045 x2=4.242 x2=0.291 x2=1.926 x2=5.439
P p=0.593 p=0.120 p=0.864 p=0.382 p=0.066

*Values; X=Mea.n’ SD=Standard deviation

* Mann-Whitney U was used for two-group comparisons (reported as Z), and Kruskal-Wallis for 23 groups (reported as x?).

* Analyses for 13-24 h were based on available observations (N=286) due to discharge.

a; 3-4 h: pain was higher in the <50 group than in the 265 group (Post-hoc pairwise comparisons were Bonferroni-adjusted).
b; 5-8 h: pain was higher in the <50 group than in the 50-64 group (Post-hoc pairwise comparisons were Bonferroni-adjusted).
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Table 4
Rescue analgesic administration by postoperative time interval and clinical characteristics
13-24 hours
0-2 hours 3-4 hours 5-8 hours 9-12 hours (available n=286)
Variable (n=369) Analgesic Analgesic Analgesic Analgesic Analgesic
Yes No Yes No Yes No Yes No Yes No
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Age
<50 17 (11.3) 133 (88.9) 27 (18.0) 123 (82.0) 55 (36.7) 95 (63.3) 65 (43.3) 85 (56.7) 63 (56.8) 48 (43.2)
50-64 19 (14.3) 114 (85.7) 22 (16.5) 111 (83.5) 35(26.3) 98 (73.7) 58 (43.6) 75 (56.4) 56 (52.3) 51 (47.7)
>65 9(10.5) 77 (89.5) 16 (18.6) 70 (81.4) 26 (30.2) 60 (69.8) 35 (40.7) 51(59.3) 31 (45.6) 37 (54.4)
Test statistics x2=0.887 ¥2=0.213 x2=3.987 ¥2=0.381 x2=2.110
p p=0.642 p=0.899 p=0.136 p=0.827 p=0.348
Gender
Male 18 (14.3) 108 (85.7) 30 (23.8) 96 (76.42 36 (28.6) 90 (71.4) 57 (45.2) 69 (54.8) 54 (50) 54 (50)
Female 27 (11.1) 216 (88.9) 35(14.4) 208 (85.6) 80 (32.9) 163 (67.1) 101 (41.6) 142 (58.4) 96 (53.9) 82 (46.1)
Test statistics x2=0.781 ¥2=4.618 x2=0.791 ¥2=0.222 ¥2=0.417
p p=0.377 p=0.032 p=0.374 p=0.638 p=0.519
Chronic disease
Yes 21 (12.7) 144 (87.3) 26 (15.8) 139 (84.2) 50 (30.3) 115 (69.7) 72 (43.6) 93 (56.4) 63 (50.8) 61 (49.2)
No 24 (11.8) 180 (88.2) 39 (19.1) 165 (80.9) 66 (32.4) 138 (67.6) 86 (42.2) 118 (57.8) 87 (53.7) 75 (46.3)
Test statistics x2=0.079 ¥2=0.801 x2=0.255 ¥2=0.140 ¥2=0.236
p p=0.779 p=0.371 p=0.614 p=0.709 p=0.627
Type of surgery
Metabolic and endocrine surgery 13 (10.1) 116 (89.9) 14 (10.9) 115 (89.1) 37 (28.7) 92 (71.3) 53 (41.1) 76 (58.9) 54 (58.1) 39 (41.9)
Gastrointestinal surgery 22 (15.9) 116 (84.1) 26 (18.8) 112 (81.2) 43 (31.2) 95 (68.8) 62 (44.9) 76 (55.1) 57 (51.4) 54 (48.6)
Other surgeries 10 (9.8) 92 (90.2) 25 (24.5) 77 (75.5) 36 (35.3) 66 (64.7) 43 (42.2) 59 (57.8) 39 (47.6) 43 (52.4)
Test statistics x2=2.894 x2=8.818 x2=1.359 x2=0.322 x2=2.015
p=0.235 p=0.012 p=0.507 p=0.851 p=0.365

*Values are n (%). Percentages are calculated within subgroup by time interval; 13-24 h is based on available observations (n=286) due to discharge. Pearson’s x* (or Fisher’s exact when expected counts <5) was used.
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Rescue analgesic type among patients receiving analgesia by postoperative time interval and clinical characteristics
0-2 hours 3-4 hours 5-8 hours 9-12 hours 13-24 hours
(available n=45) (available n=65) (available n=116) (available n=158) (available n=150)
Analgesic Type Analgesic Type Analgesic Type Analgesic Type Analgesic Type
Opioid Non opioid Opioid Non opioid Opioid Non opioid Opioid Non opioid Opioid Non opioid
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Age
<50 4(23.5) 13 (76.5) 7 (25.9) 20 (74.1) 5(09.1) 50 (90.9) 2(3.1) 63 (96.9) 2(3.2) 61 (96.8)
50-64 5(26.3) 14 (73.7) 3(13.6) 19 (86.4) 4(11.4) 31 (88.6) 1(1.7) 57 (98.3) 2 (3.6) 54 (96.4)
265 1(11.1) 8 (88.9) 3(18.8) 13 (81.2) 2(7.7) 24 (92.3) 0 (0.0) 35(100) 0 (0.0) 31 (100)
Test statistics x2=0.844 x2=0.982 x2=0.226 x2=1.169 x2=1.090
p p=0.656 p=0.612 p=0.893 p=0.557 p=0.580
Gender
Male 7 (38.9) 11 (61.1) 5(16.7) 25(83.3) 4(11.1) 32(88.9) 3(5.3) 54 (94.7) 3(5.6) 51 (94.4)
Female 3(11.1) 24 (88.9) 8(22.9) 27 (77.1) 7 (8.8) 73 (91.2) 0 (0.0) 101 (100) 1(1) 95 (99)
Test statistics x2=4.821 x2=0.378 x2=0.202 x2=5.617 x2=2.649
p p=0.028 p=0.539 p=0.653 p=0.018 p=0.104
Chronic disease
Yes 4 (19) 17 (81) 2(7.7) 24 (92.3) 5(10) 45 (90) 0 (0.0) 72 (100) 3 (4.8) 60 (95.2)
No 6 (25) 18 (75) 11 (28.2) 28 (71.8) 6 (9.1) 60 (90.9) 3(3.5) 83 (96.5) 1(1.1) 86 (98.9)
Test statistics x2=0.230 x2=4.040 x2=0.019 x2=2.555 x2=1.891
p p=0.623 p=0.044 p=0.889 p=0.110 p=0.169
Type of surgery
Metabolic and endocrine surgery 0(0.0) 13 (100) 3(21.4) 11 (78.6) 1(2.7) 36 (97.3) 0(0.0) 53(100) 1(1.9) 53(98.1)
Gastrointestinal surgery 7 (31.8) 15 (68.2) 6(23.1) 20 (76.9) 7 (16.3) 36 (83.7) 1(1.6) 61 (98.4) 3(5.3) 54 (94.7)
Other surgeries 3(30) 7 (70) 4 (16) 21 (84) 3(8.3) 33(91.7) 2(4.7) 41 (95.3) 0(0.0) 39 (100)
Test statistics x2=5.236 x2=0.548 x2=4.004 x2=2.969 x2=2.759
p p=0.073 p=0.760 p=0.135 p=0.227 p=0.252

*Values are n (%). Analyses include only patients who received analgesia (Yes group); percentages are calculated within each subgroup for the relevant time interval. Pearson’s x* was used; Fisher’s exact test was

used when expected cell counts were <5.
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Postoperative pain remains one of the most frequent challenges
in surgical care. Pain assessment records, including pain character-
istics and analgesic use, are fundamental to effective pain manage-
ment.221 [nadequate pain assessment is a major barrier to achieving
sufficient pain control.22

In the present study, pain severity decreased over time, while
the need for rescue analgesia administration became more frequent
in later intervals. Although this situation might appear unusual at
first glance, patients' requests for analgesia despite reporting low
pain scores (VAS < 3) could be attributed to anticipatory anxiety
regarding the potential intensification of pain. Also this pattern
aligns with the expected postoperative course as healing progresses
and inflammatory responses subside. Similarly, Bozer and Erden
(2024) reported decreasing pain severity over time.23 However,
evidence is mixed: a large multicenter study found that many
patients experienced moderate-to-severe pain during the first
postoperative day,24 and Lindberg et al. (2020) reported higher pain
severity than observed here.25 Differences across studies may relate
to patient and surgical characteristics and to the gap between
patient-reported pain and routine clinical documentation. Overall,
rising rescue analgesic administration alongside declining pain
scores is compatible with acceptable pain control in the studied
routine. This pattern may be further influenced by factors such as
increased patient mobilization, the diminishing effect of routine
analgesics toward the end of the dosing interval, and individual
variations in pain thresholds. Notably, while pre-analgesic pain
scores varied, post-analgesic VAS scores remained consistently low
and stable across all intervals. This stability demonstrates the
efficacy of the rescue analgesic protocol in consistently reducing
pain to a manageable level regardless of the initial intensity.

In this context, ERAS (Enhanced Recovery After Surgery) path-
ways emphasize multimodal, opioid-sparing analgesia. They recom-
mend scheduled acetaminophen (paracetamol) and NSAIDs (non
steroidal anti inflammatory drugs) when not contraindicated, re-
serving opioids as rescue therapy for insufficiently controlled
pain.2627 Although pain control in our cohort appears acceptable,
routine dosing at longer fixed intervals may be further optimized by
closer alignment with ERAS oriented scheduled non-opioid regi-
mens, potentially reducing rescue analgesic administration.2é ERAS
oriented guidance also highlights perioperative implementation of
multimodal analgesia, including pre- and intraoperative compo-
nents, to support consistent pain control and recovery.2?

Gender related differences were most apparent early after sur-
gery. Women reported lower pain than men at the earliest interval,
while later differences were less consistent. Non-opioid agents pre-
dominated overall, whereas opioid administration was more pro-
nounced among men at specific intervals. Prior studies are incon-
sistent: some report higher pain severity and analgesic use in
women,2829 while others report no association between sex and
pain severity or analgesic use.30 These findings suggest that sex dif-
ferences may be time-dependent and influenced by clinical analge-
sic selection rather than reflecting a uniform difference across the
entire postoperative period.

Chronic disease status was associated with pain at a specific in-
terval, with higher pain reported by patients without chronic dis-
ease. Opioid administration among analgesia recipients also dif-
fered by chronic disease status at a particular interval. Patients with
chronic conditions may have more experience coping with pain and
may develop higher pain tolerance.25 Nevertheless, findings vary:
Bozer and Erden (2024) reported higher pain among patients with
chronic diseases, whereas Zhang et al. (2024) found no associa-
tion.2330 Such variability may reflect differences in the types and se-
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verity of chronic conditions, pain coping, and clinicians’ analgesic
selection. Therefore, postoperative pain management should be in-
dividualized beyond pain intensity alone. This approach is particu-
larly important in the early postoperative hours when the influence
of chronic conditions on pain perception is most prominent.

Age was associated with pain intensity at selected intervals, with
younger patients reporting higher pain than older adults. Age-re-
lated changes in pain threshold and processing have been described
and may involve inflammatory and nociceptive pathways.3132 Some
studies report greater pain or analgesic needs in younger pa-
tients,2930 whereas others report no association.3334 Our findings
suggest that age effects may be more evident at specific postopera-
tive phases rather than consistently across all intervals. These phase
specific differences likely reflect the dynamic physiological and in-
flammatory responses observed during the early recovery period.

Although pain severity did not clearly differ by surgical category,
rescue analgesic administration was more evident in the gastroin-
testinal surgery group at certain intervals. This may indicate that
abdominal procedures can generate higher early analgesic demand
even when routine care is maintained. This interpretation is con-
sistent with reports that clinically meaningful pain remains com-
mon after colorectal/abdominal surgery within contemporary peri-
operative pathways.2> The finding that pain severity remained sim-
ilar across groups despite the higher analgesic demand in the gas-
trointestinal category suggests that the timely administration of res-
cue analgesia was effective in normalizing pain trajectories. Addi-
tionally, the standardized laparoscopic approach and uniform anes-
thetic management likely contributed to maintaining these con-
sistent pain scores across different procedural categories.

Non-opioid analgesics predominated, while opioid use remained
limited. Conservative opioid use may stem from inadequate
knowledge, reluctance to prescribe adequate doses, access barriers,
and concerns about respiratory depression or dependence.10.1235
Cooley etal. (2022) reported that nurses may hesitate to administer
opioids due to side-effect concerns.3¢ Yin et al. (2015) also reported
persistent knowledge gaps regarding opioid use.3” Exaggerated
fears of respiratory depression and addiction and difficulty distin-
guishing tolerance from dependence may further contribute to
suboptimal pain management.38 These barriers highlight the need
for ongoing education and clear, evidence-based protocols to opti-
mize postoperative pain control.

This study has several limitations. The single-center nature of
the research and the diversity of surgical procedures may limit the
generalizability of the findings. Individual differences in pain
thresholds and tolerance were not directly evaluated. Additionally,
pain was evaluated only within the first 24 postoperative hours;
therefore, longer-term pain outcomes and the risk of persistent
postoperative pain could not be assessed. Due to discharge, the
number of available observations decreased in the 13-24 h interval,
and findings for this interval should be interpreted with caution.
The inclusion of different surgical categories may have contributed
to variability in pain experiences and analgesic needs. Because pain
is subjective, unmeasured psychological, cultural, and emotional
factors may have influenced patient-reported VAS scores. In addi-
tion, analgesic administration was based on routine clinical practice
and patient-reported additional need, which may have introduced
variation in the timing and type of as-needed analgesic use. Addi-
tionally, the sample size for subgroup analyses regarding analgesic
type (opioid vs. non-opioid) was limited in some categories, which
may reduce the statistical power of these specific comparisons.
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This study shows that postoperative pain intensity decreased
over time, while the frequency of rescue analgesic administration
increased at later postoperative intervals. Pain severity and analge-
sic patterns differed across patient characteristics, including sex,
age, and chronic disease status. A key contribution of this study is
the structured, time-interval-based assessment of postoperative
pain and analgesic administration within the first 24 hours, coupled
with systematic reassessment after analgesic use in line with rec-
ommended practice.1011 Recording pain using patient self-report
consistent with the IASP definition supported documentation of
subjective pain experiences.! Overall, the findings highlight the
value of routine, structured pain monitoring and reassessment to
guide both scheduled analgesia and patient-driven, as-needed anal-
gesic administration, and they underscore the importance of contin-
uing education for surgical nurses to strengthen pain assessment
and analgesic decision-making. Moreover, aligning routine postop-
erative analgesia more closely with ERAS-oriented, scheduled mul-
timodal non-opioid regimens may help further standardize pain
control and reduce the need for rescue analgesic administration.

Approval for the study was obtained from the Non-Interventional
Clinical Research Ethics Committee of a tertiary university
(Date/No:  04.02.2022/119-55), followed by institutional
permission from University Hospital, where the research was
conducted. The study was carried out in accordance with the ethical
principles of the Declaration of Helsinki (2008). Prior to data
collection, all participants were informed about the study's purpose
and procedures, and written informed consent was obtained from
each individual.

The authors declare that artificial intelligence (AI) tools were used
for language translation purposes. No Al tools were used in the
creation of the scientific content of this article.

This research received no specific grant from any funding agency in
the public, commercial, or not-for-profit sectors.

The authors declare that they have no conflict of interest.

The datasets used and/or analyzed during the current study are
available from the corresponding author upon reasonable request.

All authors contributed equally to the article. All authors read and
approved of the final manuscript.

1. Raja SN, Carr DB, Cohen M, Finnerup NB, Flor H, Gibson S, et al. The revised
International Association for the Study of Pain definition of pain: Concepts,
challenges, and compromises. Pain. 2020;161(9):1976-1982. Crossref

2. Cooney MF. Postoperative pain management: Clinical practice guidelines.
] Perianesth Nurs. 2016;31(5):445-451. Crossref

3. Gan TJ, Habib AS, Miller TE, White W, Apfelbaum JL. Incidence, patient
satisfaction, and perceptions of post-surgical pain: Results from a US
national survey. Curr Med Res Opin. 2014;30(1):149-160. Crossref

230

https://dergipark.org.tr/en/pub/jocass

4. Gerbershagen HJ, Aduckathil S, van Wijck A], Peelen LM, Kalkman CJ,
Meissner W. Pain intensity on the first day after surgery: A prospective
cohort study comparing 179 surgical procedures. Anesthesiology.
2013;118(4):934-944. Crossref

5. Clarke H, Bonin RP, Orser BA, Englesakis M, Wijeysundera DN, Katz J. The
prevention of chronic postsurgical pain using gabapentin and pregabalin: A
combined systematic review and meta-analysis. Anesth Analg.
2012;115(2):428-442. Crossref

6. Pagé MG, Katz ], Escobar EMR, Lutzky-Cohen N, Curtis K, Fuss S, et al.
Distinguishing problematic from nonproblematic postsurgical pain: A pain
trajectory analysis after total knee arthroplasty. Pain. 2015;156(3):460-468.
Crossref

7. Beloeil H, Sulpice L. Peri-operative pain and its consequences. ] Visc Surg.
2016;153(6S):S15-S18. Crossref

8. Argoff CE. Recent management advances in acute postoperative pain. Pain
Pract. 2014;14(5):477-487. Crossref

9. Coluzzi F, Pergolizzi ], Raffa RB, Mattia C. The unsolved case of "bone-
impairing analgesics": The endocrine effects of opioids on bone metabolism.
Ther Clin Risk Manag. 2015;11:515-523. Crossref

10. Chou R, Gordon DB, de Leon-Casasola OA, Rosenberg |JM, Bickler S,
Brennan T, et al. Management of Postoperative Pain: A Clinical Practice
Guideline from the American Pain Society, the American Society of Regional
Anesthesia and Pain Medicine, and the American Society of
Anesthesiologists' Committee on Regional Anesthesia, Executive Committee,
and Administrative Council. ] Pain. 2016;17(2):131-157. Crossref

11. Baker DW. History of The Joint Commission's Pain Standards: Lessons for
Today's Prescription Opioid Epidemic. JAMA. 2017;317(11):1117-1118.
Crossref

12. Ozveren H, Faydah S, Giilnar E, Faydali Dokuz H. Attitude and
applications of nurses to evaluate pain. ] Contemp Med. 2018;8(1):60-66.
Crossref

13. Erden S, Arslan S, Deniz S, Kaya P, Gezer D. A review of postoperative pain
assessment records of nurses. Appl Nurs Res. 2017;38:1-4. Crossref

14. Sierzantowicz R, Lewko ], Bitiucka D, Lewko K, Misiak B, tadny JR.
Evaluation of pain management after surgery: An observational study.
Medicina (Kaunas). 2020;56(2):65. Crossref

15.van Boekel RL, Steegers MA, Verbeek-van Noord I, van der Sande R,
Vissers KC. Acute pain services and postsurgical pain management in the
Netherlands: A survey. Pain Pract. 2015;15(5):447-454. Crossref

16. Kaafarani HM, Han K, E1 Moheb M, Kongkaewpaisan N, Jia Z, E1 Hechi MW,
et al. Opioids after surgery in the United States versus the rest of the world:
The International Patterns of Opioid Prescribing (iPOP) Multicenter Study.
Ann Surg. 2020;272(6):879-886. Crossref

17. Gordon DB, de Leon-Casasola OA, Wu CL, Sluka KA, Brennan TJ, Chou R.
Research gaps in practice guidelines for acute postoperative pain
management in adults: Findings from a review of the evidence for an
American Pain Society Clinical Practice Guideline. ] Pain. 2016;17(2):158-
166. Crossref

18. Price DD, McGrath PA, Rafii A, Buckingham B. The validation of visual
analogue scales as ratio scale measures for chronic and experimental pain.
Pain. 1983;17(1):45-56. Crossref

19. Aydin A, Araz A, Aslan A. Visual analog scale and emotion lattice:
Adaptation to our culture. Turk Psychol Writings. 2011;14(27):1-13.

20. Begum MR, Hossain MA. Validity and reliability of visual analogue scale
(VAS) for pain measurement. ] Med Case Rep Rev. 2019;2(11):394-402.

21. Mitra S, Carlyle D, Kodumudi G, Kodumudi V, Vadivelu N. New advances
in acute postoperative pain management. Curr Pain Headache Rep.
2018;22(5):35. Crossref

22. Fink RM, Brant JM. Complex cancer pain assessment. Hematol Oncol Clin
North Am. 2018;32(3):353-369. Crossref

23.Bozer C, Erden S. Analysis of nurses' pain assessment records in
colorectal surgery: A retrospective study. Online Turk ] Health Sci.
2024;9(2):105-111. Crossref

24. Zaslansky R, Rothaug ], Chapman CR, Backstrom R, Brill S, Fletcher D, et
al. PAIN OUT: The making of an international acute pain registry. Eur ] Pain.
2015;19(4):490-502. Crossref

25. Lindberg M, Franklin O, Svensson ], Franklin KA. Postoperative pain after
colorectal surgery. Int ] Colorectal Dis. 2020;35(7):1265-1272. Crossref
26. Gustafsson UO, Scott M], Hubner M, et al. Guidelines for perioperative
care in elective colorectal surgery: Enhanced Recovery After Surgery
(ERAS®) Society Recommendations: 2018. World ] Surg. 2019;43(3):659-
695. Crossref

27. Simpson JC, Bao X, Agarwala A. Pain Management in Enhanced Recovery
after Surgery (ERAS) Protocols. Clin Colon Rectal Surg. 2019;32(2):121-128.
Crossref


https://doi.org/10.1097/j.pain.0000000000001939
https://doi.org/10.1016/j.jopan.2016.08.001
https://doi.org/10.1185/03007995.2013.860019
https://doi.org/10.1097/ALN.0b013e31828866b3
https://doi.org/10.1213/ANE.0b013e318249d36e
https://doi.org/10.1097/01.j.pain.0000460327.10515.2d
https://doi.org/10.1016/j.jviscsurg.2016.09.004
https://doi.org/10.1111/papr.12108
https://doi.org/10.2147/TCRM.S79409
https://doi.org/10.1016/j.jpain.2015.12.008
https://doi.org/10.1001/jama.2017.0935
https://doi.org/10.16899/gopctd.388195
https://doi.org/10.1016/j.apnr.2017.08.003
https://doi.org/10.3390/medicina56020065
https://doi.org/10.1111/papr.12192
https://doi.org/10.1097/SLA.0000000000004225
https://doi.org/10.1016/j.jpain.2015.10.023
https://doi.org/10.1016/0304-3959(83)90126-4
https://doi.org/10.1007/s11916-018-0690-8
https://doi.org/10.1016/j.hoc.2018.01.001
https://doi.org/10.26453/otjhs.1345042
https://doi.org/10.1002/ejp.571
https://doi.org/10.1007/s00384-020-03580-4
https://doi.org/10.1007/s00268-018-4844-y
https://doi.org/10.1055/s-0038-1676477

Gokge E, et al. Volume 9 Issue 12026

28. Cepeda MS, Carr DB. Women experience more pain and require more
morphine than men to achieve a similar degree of analgesia. Anesth Analg.
2003;97(5):1464-1468. Crossref

29. Gagliese L, Gauthier LR, Macpherson AK, Jovellanos M, Chan VW.
Correlates of postoperative pain and intravenous patient-controlled
analgesia use in younger and older surgical patients. Pain Med.
2008;9(3):299-314. Crossref

30. Zhang H, Yang YT, Jiang L, Xu X, Zhang ], Zhang L. Predicting risk factors
for acute pain after hepatobiliary and pancreatic surgery: an observational
case control study. BM] Open. 2024;14(8):e078048. Crossref

31. Saari TI, Ihmsen H, Neuvonen PJ, Olkkola KT, Schwilden H. Oxycodone
clearance is markedly reduced with advancing age: a population
pharmacokinetic study. Br ] Anaesth. 2012;108(3):491-498. Crossref

32. Yezierski RP. The effects of age on pain sensitivity: preclinical studies.
Pain Med. 2012;13(Suppl 2):S27-S36. Crossref

33.van Dijk JF, Zaslansky R, van Boekel RL, Cheuk-Alam JM, Baart S], Huygen
FJ, et al. Postoperative pain and age: A Retrospective cohort association
study. Anesthesiology. 2021;135(6):1104-1119. Crossref

34.Koh JC, Song Y, Kim SY, Park S, Ko SH, Han DW. Postoperative pain and
patient-controlled epidural analgesia-related adverse effects in young and
elderly patients: a retrospective analysis of 2,435 patients. ] Pain Res.
2017;10:897-904. Crossref

35.Kése Tosundz I, Yurtseven §, Deniz Dogan S. Perceptions of Nurses
Regarding Opioid Administration: A cross-sectional study. Pain Manag Nurs.
2024;25(4):363-368. Crossref

36. Cooley R, Venkatachalam AM, Aguilera V, Olson DM, Stutzman SE. A
Qualitative Study of Nurses' Perceptions of Narcotic Administration after
Subarachnoid Hemorrhage. Pain Manag Nurs. 2022;23(2):151-157.
Crossref

37.Yin HH, Tse MM, Wong FK. Systematic review of the predisposing,
enabling, and reinforcing factors which influence nursing administration of
opioids in the postoperative period. Jpn ] Nurs Sci. 2015;12(4):259-275.
Crossref

38. Al-Sayaghi KM, Fadlalmola HA, Aljohani WA, Alenezi AM, Aljohani DT,
Aljohani TA, et al. Nurses' knowledge and attitudes regarding pain
management and management in Saudi Arabia. Healthcare (Basel).
2022;10(3):528. Crossref

231

https://dergipark.org.tr/en/pub/jocass


https://doi.org/10.1213/01.ANE.0000080153.36643.83
https://doi.org/10.1111/j.1526-4637.2008.00426.x
https://doi.org/10.1136/bmjopen-2023-078048
https://doi.org/10.1093/bja/aer395
https://doi.org/10.1111/j.1526-4637.2011.01311.x
https://doi.org/10.1097/ALN.0000000000004000
https://doi.org/10.2147/JPR.S133235
https://doi.org/10.1016/j.pmn.2024.02.013
https://doi.org/10.1016/j.pmn.2021.03.008
https://doi.org/10.1111/jjns.12075
https://doi.org/10.3390/healthcare10030528



