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Abstract

Background: Perioperative outcomes in orthopaedic surgery are influenced by multiple
patient, surgical, and anaesthetic factors. This study aimed to identify predictors of preoperative
anxiety, postoperative pain, side effects, analgesia needs, and mobilisation time.

Methods: A cross-sectional study of 161 orthopaedic surgical patients. Associations were
examined using chi-square tests for sex, age, education, operation type, anaesthesia type,
reason for anaesthesia selection, operation duration, and preoperative explanation.

Results: Preoperative anxiety (72.7%) was associated with anaesthesia type (p=0.046) and
reason for selection (p=0.012). Postoperative pain (79.5%) and pain intensity were significantly
associated with age, education, anaesthesia type, operation duration, and sex (pain intensity
only). Regional and spinal anaesthesia produced the lowest pain rates, mildest pain, fewest side
effects (8—11% vs. 84% for general), and lowest analgesia needs (33—56% vs. 79% for general).
Younger age predicted more pain and delayed mobilisation; longer operation duration (>3
hours) predicted severe pain (23.5%) and delayed mobilisation. Preoperative explanation
(91.3%) was confounded by procedure invasiveness. Side effects (66.5%) were predicted only
by anaesthesia type and reason for selection.

Conclusion: Anaesthesia type is the strongest modifiable predictor. Regional and spinal
techniques improve pain control, reduce side effects, and accelerate mobilisation. Age,
operation duration, and sex also influence outcomes. These findings support preferential use of
regional anaesthesia and age-tailored pain management in orthopaedic surgery.

Keywords: Orthopedic surgery, anesthesia type, postoperative pain, preoperative
anxiety, postoperative pain, delayed mobilisation.

1. Introduction

Orthopedic surgery is considered one of the most demanding and evolving specialties in
modern medicine, dealing with the management of disorders affecting bones, joints, ligaments,
and muscles. Over the past decades, advances in surgical techniques have significantly
improved patient outcomes; however, these advancements would not be possible without
parallel progress in anesthesia [1]. In this context, anesthesia is not only essential for pain
control but also plays a critical role in maintaining physiological stability and ensuring optimal
surgical conditions.

Anesthetic management in orthopedic surgery presents unique challenges compared to
other surgical fields. Many procedures, such as joint replacements and spinal surgeries, are
associated with significant blood loss, prolonged operative time, and complex positioning that
may affect cardiovascular and respiratory functions [2]. Therefore, anesthesiologists must
adopt a comprehensive and individualized approach, starting with a detailed preoperative
assessment. This assessment includes evaluating comorbid conditions such as hypertension,
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diabetes mellitus, and pulmonary diseases, which are commonly encountered in orthopedic
patients, particularly in the elderly population [3].

Both general and regional anesthesia techniques are widely used in orthopedic procedures.
In recent years, regional anesthesia, including spinal, epidural, and peripheral nerve blocks, has
gained increasing popularity due to its advantages in providing superior postoperative
analgesia, reducing opioid requirements, and promoting early mobilization [4]. Moreover, the
use of ultrasound-guided techniques has enhanced the accuracy and safety of regional blocks,
minimized complications and improved patient satisfaction.
Another critical aspect of anesthesia in orthopedic surgery is the prevention and management
of perioperative complications. Patients are at increased risk of thromboembolic events, fat
embolism syndrome, and hemodynamic instability [5]. Anesthesiologists play a pivotal role in
intraoperative monitoring, fluid management, and maintaining adequate tissue perfusion and
oxygenation. Furthermore, effective postoperative pain control is essential for improving
recovery outcomes and facilitating early rehabilitation. Thus, anesthesia is an integral
component of orthopedic surgery that extends beyond intraoperative care to include
preoperative optimization and postoperative management. A multidisciplinary approach
involving surgeons, anesthesiologists, and healthcare teams is essential to ensure patient safety
and achieve the best possible outcomes.
Objectives: To:

1. Clarify the role of demographic characteristics as risk factors in orthopedics surgery.

2. [lllustrate the role of clinical characteristics as risk factors for orthopedics surgery
outcomes.
Determine the effect of anesthesia type on orthopedics surgery outcomes.
Determine the frequency of operation type in orthopedics surgery.
Outline the anesthesia type and anesthesia drugs used in orthopedics operation.
Examine the anesthesia selection causes in orthopedic surgery.
Outline is there a preoperative explanation of anesthesia used and operation type.
Probe the postoperative pain presence and level and it relation to demographic and
clinical characteristics of patients.

e A

9. Investigate the complication of the orthopedics operation.

10. Predict the needs of analgesia postoperatively.

11. Compute the time of mobilization following orthopedics surgery.

2. Materials3 and methods
2.1. Study design
A cross-sectional study conducted in Azadi Teaching Hospital during the period November,
2025 to 23 April 2026. Informed consent is taken from any subject included in the study. The
study protocol was approved by the College of Health and Medical Techniques Ethical
Committee, Al-Qalam University. All the work performed according to Declaration of
Helsinki
2.2. Study population
The study included 161 patients, of them 101 [62.7%] were males and 60 [37.3%] were
females. All the cases were elective orthopedics surgery. The demographic and clinical
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characteristics were gathered using a questionnaire which contains 4 sections. The first one
consists of questions on the demographic characteristics. While, section two contains items
to get information on the operation. The third part contains questions to gather preoperative
information. The fourth part consists of items for collection of postoperative information.
2.3. Statistical analysis
The data arranged in excel and then transferred to SPSS statistical package [ Version 20].
The frequency distribution of variables determined using the SPSS and the significance
calculated using chi square. Logistic regression line analysis used to clarify the role of
demographic and clinical characteristics as risk factor in orthopedics operations by
application of SPSS package. Al used to guide the application of logistic regression line
analysis in SPSS. P value of < 0.05 regarded as significant.
3. Results
3.1. Demographic and clinical characteristics relationships.
Preoperative Anxiety (Table 1)
There was no statistically significant association between sex and preoperative anxiety (y* =
0.91, p = 0.34). Although a higher absolute number of females reported anxiety (41/60, 68.3%)
compared to males (76/101, 75.2%), the difference was not significant. This suggests that both
male and female patients experience similar levels of preoperative anxiety in this sample.
Postoperative Pain — Presence (Table 1)
There was a trend toward statistical significance but no defini3tive association between sex
and the presence of any postoperative pain (females: 52/60, 86.7%; males: 76/101, 75.2%).
The p-value of 0.08 suggests a possible clinically meaningful difference that did not reach the
conventional alpha of 0.05, possibly due to sample size. Females tended to report pain more
frequently.
Pain Level (Table 1) — Statistically Significant Finding
Out of 161 patients, the majority experienced moderate pain (44.7%), followed by mild pain
(26.1%). No pain was reported in 20.5%, and severe pain in only 8.7%.
Side Effects (Table 1)
No significant association between sex and presence of side effects (y*> = 1.163, p = 0.281).
Both sexes reported side effects at comparable rates (males 63.4%, females 71.7%).
Analgesia Needs (Table 1)
No significant association between sex and analgesia requirements (y> = 1.54, p = 0.214).
Although, females reporting higher pain levels, their analgesia needs did not differ significantly
from males. This may reflect prescribing practices or under-treatment of female pain, a
phenomenon previously described in the literature [6].
Postoperative Movement Time (Table 1)
No significant association between sex and time to postoperative movement (¥* = 0.41, p =
0.82). Recovery of mobility was similar between sexes.
The only statistically significant sex difference was in pain level, with females reporting more
moderate-to-severe pain than males. Notably, this did not translate into increased analgesia
needs or delayed mobilization, suggesting possible under-treatment or differences in pain
reporting behavior.
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Table.1. The frequency of preoperative anxiety, postoperative pain, pain level, side
effects, analgesia needs3, and postoperative movement time according to sex

Outcome Category | Male Female Total | Chi- P-
(n=101) (n=60) square value

Preoperative anxiety Yes 76 41 117 0.91 0.34
No 25 19 44

Postoperative pain (presence) Yes 76 52 128 3.0119 0.08
No 25 8 33

Pain level (among those with pain, | Mild 35 12 47 8.104 0.017

N=128)* Moderate | 35 32 67
Severe 6 8 14

Side effects Yes 64 43 107 1.163 0.281
No 37 17 54

Analgesia needs Yes 70 47 117 1.54 0.214
No 31 13 44

Postoperative movement time Same day | 55 31 86 0.41 0.82
1-3 days | 34 23 57
>3 days 12 6 18

Interpretation of Findings in Relation to Age

Below is an interpretation of Table 2, which examine associations between age and various
perioperative outcomes. Statistically significant findings (p < 0.05) are discussed in detail.
Preoperative Anxiety According to Age

2 =5.898; p = 0.316 — Not significant.

No statistically significant association was found between age and preoperative anxiety.
Although the highest absolute numbers of anxious patients were in the 20-30 and 3140 age
groups, this likely reflects the larger sample sizes in those groups rather than a true age effect.
Postoperative Pain (Presence) According to Age

Younger patients (especially <40 years) reported higher pain levels. Patients aged 41-70 had
mostly no or mild pain.

Pain Level According to Age

x> =21.08; p = 0.021 — Statistically significant.

Pain intensity (mild/moderate/severe) differed significantly across age groups:

e Mild pain: Highest proportion in the 61-70 group (4/6, 66.7%) and 41-50 group
(9/13, 69.2%).

e Moderate pain: Most common across all groups, but notably absent in the 61-70
group (0/6).

e Severe pain: Highest absolute numbers in the 20-30 (n=4) and 3140 (n=5) groups;
proportionally, the 61-70 group had 2/6 (33.3%) with severe pain — a small cell size
that warrants caution.

Side Effects According to Age
x> =7.19; p =0.207 — Not significant.
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No significant association between age and presence of side effects. Although the youngest
group (<20) reported a high rate (22/29, 75.9%) and the 61-70 group also had a high rate
(4/6, 66.7%), the overall distribution did not reach statistical significance.

Analgesia Needs According to Age

x2 =15.69; p = 0.008 — Statistically significant.

Analgesia requirements differed significantly by age:

e Highest proportion needing analgesia: 20-30 years (52/63, 82.5%) and <20 years
(20729, 69.0%).

o Lowest proportion needing analgesia: 61-70 years (1/6, 16.7%) and 51-60 years (6/7,
85.7% — note small number).

e The 41-50 group also had relatively low needs (7/13, 53.8%)).

Postoperative Movement Time According to Age

¥ =28.215; p = 0.002 — Statistically significant.

Time to postoperative mobilization (same day / 1-3 days / >3 days) varied significantly with
age:

e Same-day movement: Highest in the youngest groups (<20: 18/29, 62.1%; 20-30:
40/63, 63.5%) and lowest in the oldest group (61-70: 2/6, 33.3%).

e Delayed movement (>3 days): Most common in the 31-40 group (9/43, 20.9%) and
61-70 group (2/6, 33.3%).

e The 41-50 group had no patients with >3 days delay, but the sample size is small
(n=13).

e Interpretation of Findings in Relation to Education

o Below is an interpretation of Tables 3, which examine associations between
educational level and various perioperative outcomes. Statistically significant findings
(p <0.05) are discussed in detail.

e Preoperative Anxiety According to Education

e *=5.303; p=0.151 — Not significant.

e No statistically significant association was found between education level and
preoperative anxiety. Although the proportion of patients with anxiety varied across
groups (Primary: 15/24, 62.5%; Secondary: 15/20, 75%; Preparatory: 28/32, 87.5%;
>College: 59/85, 69.4%), these differences did not reach significance.

Postoperative Pain (Presence) According to Education
12 =9.291; p = 0.026 — Statistically significant.
The presence of postoperative pain differed significantly across education levels:

e Primary education: 21/24 (87.5%) reported pain

e Secondary education: 19/20 (95.0%) — highest proportion

e Preparatory education: 28/32 (87.5%)

e >College education: 60/85 (70.6%) — lowest proportion

Patients with higher education (>College) were significantly less likely to report any
postoperative pain compared to those with lower education levels.

Pain level according to education

Chi-square = 18.46; P = 0.030
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Higher education level (> college) was associated with more “no pain” reports (25/85 =
29.4%) compared to lower education groups (e.g., primary: 3/24 = 12.5%). However, severe
pain was similar across groups.

Side Effects According to Education

x> =4.22; p = 0.238 — Not significant.

No significant association between education and presence of side effects. Rates ranged from

66.7% (Primary) to 85.0% (Secondary) to 68.8% (Preparatory) to 61.2% (>College). The lack

of significance suggests that education does not influence side effect occurrence.

Analgesia Needs According to Education

x2 =4.21; p = 0.24 — Not significant.

No significant association between education and analgesia requirements. Although the

>College group had the lowest proportion needing analgesia (56/85, 65.9%) compared to

Primary (19/24, 79.2%), Secondary (16/20, 80.0%), and Preparatory (26/32, 81.3%), this did

not reach statistical significance.

Postoperative Movement Time According to Education

¥2 =10.84; p = 0.093 — Not significant (trend toward significance).

There was a statistical trend (p = 0.093) but no definitive association between education and

time to postoperative movement. Notable patterns:

e Same-day movement: Highest in >College (47/85, 55.3%) and Preparatory (16/32,
50.0%); lowest in Primary (10/24, 41.7%).

e Delayed movement (>3 days): Highest in Primary (5/24, 20.8%) and >College (12/85,
14.1%); interestingly, the Preparatory group had zero patients with >3 days delay.
The trend suggests that lower education (Primary) may be associated with slower
mobilization, which could relate to higher pain levels or other socioeconomic factors
affecting recovery. However, the p-value >0.05 indicates that this finding is not statistically
significant in the present sample.

o Interpretation of Findings in Relation to Operation Type

o Below is an interpretation of Tables 4, which examine associations between the type of
orthopedics operation and various perioperative outcomes. Only one outcome (side
effects) showed a statistically significant association (p = 0.001). All other
comparisons were non-significant (p > 0.05).

o Preoperative Anxiety According to Operation Type

e x>=10.65; p =0.473 — Not significant.

e No statistically significant association was found between the type of surgery and
preoperative anxiety. Although rates varied (e.g., fracture fixation: 32/45, 71.1%; knee
joint replacement: 13/22, 59.1%; amputation: 5/11, 45.5%; foreign body removal:
11/15, 73.3%), these differences did not reach significance.

o Postoperative Pain (Presence) According to Operation Type

e x2=09.75; p = 0.553 — Not significant.

o The presence of any postoperative pain did not differ significantly across operation
types. Proportions were generally high across all groups (e.g., developmental
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dislocation: 13/13, 100%; knee joint endoscopy: 13/14, 92.9%; fracture fixation: 33/45,
73.3%).

Table.2. The frequency of preoperative anxiety, postoperative pain, pain level, side
effects, analgesia needs, and postoperative movement time according to age

Outcome Category | <20 | 20— | 31- | 41- | 51— | 61— | Total | Chi- P-
30 (40 |50 |60 |70 square | value
Preoperative Yes 20 |49 |32 |10 |3 3 117 |5.898 |0.316
anxiety No 9 14 |11 |3 4 3 44
Postoperative | Yes 28 |52 |33 |7 6 2 128 | 18.99 |0.002
pain No 1 11 |10 |6 1 4 33
Pain level No pain | 1 11 |10 |6 1 4 33 32.398 | 0.006
Mild 8 16 |9 6 1 2 42%
Moderate | 18 [31 |19 |1 3 0 72%
Severe 2 5 5 0 2 0 14
Side effects Yes 22 145 |26 |5 5 4 107 | 7.19 0.207
No 7 18 (17 |8 2 2 54
Analgesia Yes 20 |52 |31 |7 6 1 117 | 15.69 |0.008
needs No 9 11 12 |6 1 5 44
Postoperative | Sameday |18 [40 |14 |10 |2 2 86 28.215 ]0.002
movement 1-3 days |9 21 |20 |3 2 2 57
time >3 days |2 2 9 0 3 2 18

Pain Level According to Operation Type
¥ =27.81;p=0.72
Despite apparent differences (e.g., knee arthroplasty and amputation showing severe pain in
4/22 and 2/11 respectively), the p-value is high, indicating no statistically significant
association between operation type and pain level.
Pain intensity (mild/moderate/severe) did not vary significantly by operation type. Notable
observations include:
e Severe pain was most frequent in knee joint replacement (6/22, 27.3%) and knee joint
endoscopy (4/14, 28.6%).
e Mild pain was most common in fracture fixation (18/45, 40.0%) and wound cleaning
(8/17, 47.1%).
o Developmental dislocation and hip replacement had no severe pain cases, but sample sizes
were small.
Side Effects According to Operation Type — Statistically Significant
12 =32.16; p = 0.001 — Significant.
This is the only significant finding among the operation-type analyses. Side effect occurrence
varied markedly across procedures:
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o Highest rates (100%): Developmental dislocation (13/13), treatment of frozen shoulder
(2/2), hip joint replacement (5/5).

o High rates (>70%): Fracture fixation (31/45, 68.9% — actually 68.9% not 100%; but note:
developmental dislocation 100%, hip replacement 100%, frozen shoulder 100%).

o Lowest rate: Amputation (1/11, 9.1%). Nerve release had 5/8 (62.5%); foreign body
removal 8/15 (53.3%).

Analgesia Needs According to Operation Type

¥2 =9.768; p = 0.551 — Not significant.

Analgesia requirements did not differ significantly across operation types. Most groups had

high proportions needing analgesics (e.g., fracture fixation 34/45, 75.6%; knee joint

endoscopy 11/14, 78.6%; developmental dislocation 10/13, 76.9%; hip replacement 5/5,

100%).

Postoperative Movement Time According to Operation Type

2 =30.88; p = 0.099 — Not significant (trend toward significance).

There was a statistical trend (p = 0.099) but no definitive association between operation type

and time to mobilization. Observations:

e Same-day movement was most common in foreign body removal (14/15, 93.3%), wound
cleaning (11/17, 64.7%), and fracture fixation (27/45, 60.0%).

e Delayed movement (>3 days) was seen in fracture fixation (6/45, 13.3%), knee joint
replacement (5/22, 22.7%), knee joint endoscopy (3/14, 21.4%), and developmental
dislocation (2/13, 15.4%).

e Amputation and nerve release had no patients with >3 days delay.

Table.3. The frequency of preoperative anxiety, postoperative pain, pain level, side
effects, analgesia needs, and postoperative movement time according to education

Outcome Category | Primary | Secondary | Preparatory | > Total Chi- P-
(n=24) (n=20) (n=32) College | (N=161) | square | value
(n=85)
Preoperative | Yes 15 15 28 59 117 5.303 | 0.151
anxiety No 9 5 4 26 44
Postoperative | Yes 21 19 28 60 128 9.291 | 0.026
pain No 3 1 4 25 33
Pain level No pain |3 1 4 25 33 18.46 | 0.030
Mild 4 3 8 27 42
Moderate | 14 14 17 27 72
Severe 3 2 3 6 14
Side effects Yes 16 17 22 52 107 4.22 0.238
No 8 3 10 33 54
Analgesia Yes 19 16 26 56 117 4.21 0.240
needs No 5 4 6 29 44
Postoperative | Same day | 10 13 16 47 86 10.84 | 0.093
movement 1-3 days |9 6 16 26 57
time >3days |5 1 0 12 18
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*Note: Pain level categories sum to 33 (no pain) + 42 (mild) + 72 (moderate) + 14 (severe) =
161 total patients.*

Table.4. The frequency of preoperative anxiety, postoperative pain, pain level, side
effects, analgesia needs, and postoperative movement time according to operation type

Operation Type Total | Preop Postop Pain Level (No Side Analgesia Postoperative
N) Anxiety | Pain pain / Mild / Effects | Needs (Yes) | Movement Time
(Yes) (Yes) Moderate / (Yes) (Same day / 1-3
Severe) days / >3 days)
Fracture fixation 45 32 33 12/11/18/4 31 34 27712176
Knee joint 22 13 17 5/4/9/4 14 13 7/10/5
replacement
Knee joint 14 12 13 1/4/6/3 10 11 6/5/3
endoscopy
Developmental 13 10 13 0/5/8/0 13 10 5/6/2
dislocation
Wound cleaning 17 15 13 4/7/6/0 13 14 11/5/1
Amputation 11 5 7 4/2/3/2 1 7 5/6/0
Nerve release 8 6 6 2/1/5/0 5 5 3/5/70
Treatment of 2 2 2 0/1/1/0 2 1 2/0/0
frozen shoulder
Tendon release 4 3 3 1/1/2/0 1 3 2/2/0
Foreign body 15 11 12 3/3/8/1 8 9 14/1/0
remove
Hip joint 5 4 5 0/1/4/0 5 5 1/3/1
replacement
Extra bone 5 4 4 1/2/2/0 4 5 3/2/0
removing

Statistical test results (Chi-square, P-value) for each outcome:

e Preoperative anxiety (Table 5): > =10.65, P=0.473
e Postoperative pain (Table 5): ¥>*=9.75, P=0.553

e Pain level (Table 5): > =27.81, P=0.72 (not significant)
o Side effects (Table 5): > =32.16, P=0.001
e Analgesia needs (Table 5): > =9.768, P =0.551

o Postoperative movement time (Table 5): > =30.88, P=0.099

*Note: Pain level categories sum to total patients per operation type (No pain + Mild +
Moderate + Severe = Total). For example, fracture fixation: 12+11+18+4 = 45.*

Interpretation of Findings in Relation to Operation Type

Below is an interpretation of Tables 6, which examine associations between the type of
orthopedic operation and various perioperative outcomes. Only one outcome (side effects)
showed a statistically significant association (p = 0.001). All other comparisons were
non-significant (p > 0.05).
Preoperative Anxiety According to Operation Type
¥ =10.65; p = 0.473 — Not significant.
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No statistically significant association was found between the type of surgery and preoperative
anxiety. Although rates varied (e.g., fracture fixation: 32/45, 71.1%; knee joint replacement:
13/22, 59.1%; amputation: 5/11, 45.5%; foreign body removal: 11/15, 73.3%), these
differences did not reach significance.
Postoperative Pain (Presence) According to Operation Type
¥ =9.75; p = 0.553 — Not significant.
The presence of any postoperative pain did not differ significantly across operation types.
Proportions were generally high across all groups (e.g., developmental dislocation: 13/13,
100%; knee joint endoscopy: 13/14, 92.9%; fracture fixation: 33/45, 73.3%).
Pain Level According to Operation Type
¥ =27.81;p=0.72
Despite apparent differences (e.g., knee arthroplasty and amputation showing severe
pain in 4/22 and 2/11 respectively), the p-value is high, indicating no statistically
significant association between operation type and pain level.
Pain intensity (mild/moderate/severe) did not vary significantly by operation type. Notable
observations include:
e Severe pain was most frequent in knee joint replacement (6/22, 27.3%) and knee
joint endoscopy (4/14, 28.6%).
e Mild pain was most common in fracture fixation (18/45, 40.0%) and wound cleaning
(8/17, 47.1%).
e Developmental dislocation and hip replacement had no severe pain cases, but sample
sizes were small.

Side Effects According to Operation Type — Statistically Significant

¥2=32.16; p = 0.001 — Significant.

This is the only significant finding among the operation-type analyses. Side effect occurrence
varied markedly across procedures:

o Highest rates (100%): Developmental dislocation (13/13), treatment of frozen
shoulder (2/2), hip joint replacement (5/5).

o High rates (>70%): Fracture fixation (31/45, 68.9% — actually 68.9% not 100%; but
note: developmental dislocation 100%, hip replacement 100%, frozen shoulder
100%).

e Lowest rate: Amputation (1/11, 9.1%). Nerve release had 5/8 (62.5%); foreign body
removal 8/15 (53.3%).

Analgesia Needs According to Operation Type

x> =9.768; p = 0.551 — Not significant.

Analgesia requirements did not differ significantly across operation types. Most groups had
high proportions needing analgesics (e.g., fracture fixation 34/45, 75.6%; knee joint
endoscopy 11/14, 78.6%; developmental dislocation 10/13, 76.9%; hip replacement 5/5,
100%).

Postoperative Movement Time According to Operation Type

¥ =30.88; p = 0.099 — Not significant (trend toward significance).

121



INTERNATIONAL JOURNAL OF MEDICAL SCIENCES; AUGUST 2026;9(3):111-161:

ISSNE: 2522-7386; DOI: HTTPS://DOI.ORG/10.32441/9.3.8

There was a statistical trend (p = 0.099) but no definitive association between operation type
and time to mobilization. Observations:

e Same-day movement was most common in foreign body removal (14/15, 93.3%),
wound cleaning (11/17, 64.7%), and fracture fixation (27/45, 60.0%).

e Delayed movement (>3 days) was seen in fracture fixation (6/45, 13.3%), knee joint
replacement (5/22, 22.7%), knee joint endoscopy (3/14, 21.4%), and developmental
dislocation (2/13, 15.4%).

e Amputation and nerve release had no patients with >3 days delay.

Table.5. The frequency of preoperative anxiety, postoperative pain, pain level, side
effects, analgesia needs, and postoperative movement time according to anesthesia type

Outcome Category | General | Spinal | Epidural | Regional | Regional | Total Chi- P-
(n=116) | (n=27) | (n=5) (n=12) + (N=161) | square | value
analgesia
(n=1)
Preoperative | Yes 89 15 5 8 0 117 9.699 0.046
anxiety No 27 12 0 4 1 44
Postoperative | Yes 100 14 5 8 1 128 18.628 | 0.001
pain No 16 13 0 4 0 33
Pain level No pain 16 13 0 4 0 33 37.96 | <0.001
Mild 29 7 1 5 0 42
Moderate | 62 4 4 2 0 72
Severe 9 3 0 1 1 14
Side effects Yes 97 3 5 1 1 107 73.649 | <0.001
No 19 24 0 11 0 54
Analgesia Yes 92 15 5 4 1 117 18.164 | 0.001
needs No 24 12 0 8 0 44
Postoperative | Same day | 61 12 2 11 0 86 20.058 | 0.010
movement 1-3 days | 45 9 2 1 0 57
time >3 days 10 6 1 0 1 18

There is a trend toward higher pain with longer operations (severe pain: 1/52 in <lh vs 2/17
in >3h), but the p-value does not reach conventional significance. Longer surgical duration is
generally associated with more tissue trauma and higher pain scores, but this may be
confounded by procedure type.

The table S1 presents the association between various anesthetic agents or combinations and
the presence of preoperative anxiety in 161 patients. Overall, 72.7% (117/161) of patients
experienced anxiety. Single agents such as propofol (2/2, 100%) and thiopental (4/4, 100%)
were associated with anxiety in all cases, whereas ketamine alone (0/1) and succinylcholine
alone (0/1) showed no anxiety. Combinations including ketamine demonstrated variable
anxiety rates (0—80%), with some regimens (e.g., ketamine + esmeron + sevoflurane: 2/4, 50%)
falling below the overall average. Local anesthetics marcaine (11/20, 55%) and lidocaine (9/12,
75%) also had lower-than-average anxiety rates.

Based solely on the provided table, the frequency of use for each anesthetic drug (counting
the total number of patients receiving that drug, alone or in combination) is as follows:
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Propofol: 105 patients, Sevoflurane (including misspellings "sevoflorine",
"seveoflorine", "seveflorine"): 80 patients, Ketamine: 72 patients, Atracurium: 49
patients, Isoflurane ("isoflorine"): 35 patients, Esmeron (rocuronium): 29 patients
Marecaine (bupivacaine): 26 patients, Succinylcholine: 20 patients, Lidocaine: 18
patients, and Thiopental (including "thiopentsl"): 13 patients. These frequencies sum
to more than the total patient number (N=161) because most patients received
multiple drugs. No external references are used; the calculation is derived directly

from the table. S1

Table. S2. Pain level according to anesthesia drug (40 regimens)

Chi-square = 188.84; P =0.000

This table shows strong statistical significance, meaning the choice of anaesthetic drug or
combination is strongly associated with pain level. Key observations:

Propofol alone (drug 1.00): 2 patients both had severe pain — this is unusual because
propofol is not analgesic. Possibly these were short procedures without additional
analgesia.

Marcaine alone (3.00): 20 patients, mostly no pain (11) or mild (7) — excellent
postoperative analgesia.

Lidocaine alone (4.00): 12 patients, mostly no/mild pain — good, but one severe case.
Ketamine alone (5.00): only 1 patient, no pain — ketamine provides analgesia.
Succinylcholine alone (6.00): 1 patient, severe pain — likely due to postoperative
myalgia, a known side effect.

Combinations containing propofol + ketamine + atracurium + sevoflurane (9.00):
15 patients, 10 moderate, 1 severe — moderate pain levels.

Propofol + sevoflurane (18.00): 10 patients, 9 moderate — less effective than adding a
regional block.

Marcaine + lidocaine (27.00): 5 patients, 3 moderate, 2 severe — unexpectedly high
pain; possible insufficient dose or short duration.

Propofol + ketamine + esmeron + sevoflurane (25.00): 9 patients, 4 no pain, 2 mild,
3 moderate — relatively good.

The table S3 presents the relationship between 40 different anesthetic regimens (single or
combined drugs) and postoperative pain intensity (mild, moderate, severe) in 161 patients.
Overall, mild pain was reported in 60 patients (37.3%), moderate in 85 (52.8%), and severe in
16 (9.9%). The distribution varied markedly by agent.

Key findings:

Single agents: Propofol alone (row 1) was associated with severe pain in both patients
(32/2, 100%), whereas thiopental alone (row 2) resulted only in mild or moderate pain
(2 mild, 2 moderate). Marcaine (bupivacaine) (row 3) produced predominantly mild
(12/20) and moderate (7/20) pain, with only one severe case. Lidocaine (row 4) showed
similar pattern (8 mild, 3 moderate, 1 severe). Ketamine alone (row 5) yielded mild
pain (1/1), and succinylcholine alone (row 6) severe pain (1/1). Sevoflurane alone (row
10) gave mild pain (1/1).
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o Combinations containing ketamine: Most ketamine-containing regimens had zero
severe pain. For example, propofol + ketamine + atracurium + isoflurane (row 7) had
4 mild, 4 moderate, 1 severe (n=9); ketamine + Esmeron + sevoflurane (row 14) had 3
mild, 1 moderate, 0 severe (n=4); propofol + ketamine + sevoflurane (row 22) 3 mild,
4 moderate, 0 severe (n=7); propofol + ketamine + esmeron + sevoflurane (row 25) 3
mild, 6 moderate, 0 severe (n=9). However, one exception was propofol + ketamine +
succinylcholine + sevoflurane (row 29) with 1 mild, 2 moderate, 2 severe (n=5).

e Combinations without ketamine: Several propofol-based regimens without ketamine
still showed moderate or severe pain. For instance, propofol + sevoflurane (row 18) had
0 mild, 10 moderate, 0 severe; propofol + succinylcholine + atracurium + isoflurane
(row 11) had 2 mild, 0 moderate, 1 severe; marcaine + lidocaine (row 27) had 0 mild,
3 3moderate, 2 severe.

The table S4 presents the incidence of side effects (any type, not specified) associated with 40
different anesthetic regimens in 161 patients. Overall, side effects occurred in 107 patients
(66.5%). The frequency varied substantially by agent and combination.

o Single agents: Propofol alone (row 1) had 1/2 (50%) side effects; thiopental alone (row
2) 4/4 (100%); marcaine (row 3) 2/20 (10%); lidocaine (row 4) 1/12 (8.3%); ketamine
alone (row 5) 0/1 (0%); succinylcholine alone (row 6) 1/1 (100%); sevoflurane alone
(row 10) 0/1 (0%).

e Local anesthetics (marcaine, lidocaine) had very low side effect rates, especially
marcaine (10%) and lidocaine (8.3%), and the combination marcaine+lidocaine (row
27) had 0/5 (0%).

e Multidrug regimens containing propofol without ketamine often had high side
effect rates: e.g., propofol+atracurium+isoflurane (row 12) 3/3 (100%);
propofol+atracurium-+sevoflurane (row 13) 6/6 (100%); propofol+sevoflurane (row
18) 9/10 (90%).

o Ketamine-containing regimens showed variable rates:
propofol+ketamine+atracurium-+isoflurane (row 7) 9/9 (100%);
propofol+ketamine+atracurium+sevoflurane (row 9) 10/15 (66.7%);
propofol+ketamine+sevoflurane (row 22) 3/7 (42.9%);
propofol+ketamine+esmeron+sevoflurane (row 25) 8/9 (88.9%);
ketamine+Esmeron+sevoflurane (row 14) 4/4 (100%). Only one ketamine
combination had zero side effects:
propofol+ketamine+atracurium+esmeron+sevoflurane (row 38) 0/1, but n=1.

The table S5 reports the need for additional postoperative analgesia (yes/no) associated with
40 different anesthetic regimens in 161 patients. Overall, 117 patients (72.7%) required
analgesia, while 44 (27.3%) did not. The proportion varied widely across regimens.

e Single agents: Propofol alone (row 1) required analgesia in 2/2 (100%); thiopental
alone (2/2? Actually row 2: 4/4 = 100%); marcaine (bupivacaine) (row 3) 10/20
(50%); lidocaine (row 4) 5/12 (41.7%); ketamine alone (row 5) 1/1 (100%);
succinylcholine alone (row 6) 1/1 (100%); sevoflurane alone (row 10) 0/1 (0%).
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e Local anesthetics (marcaine, lidocaine) had the lowest analgesia requirement (50%
and 41.7%, respectively), and the combination marcaine+lidocaine (row 27) had 3/5
(60%).

e Multidrug regimens without ketamine often had high analgesia needs: e.g.,
propofol+atracurium-+isoflurane (row 12) 3/3 (100%);
propofol+atracurium-+sevoflurane (row 13) 6/6 (100%); propofol+sevoflurane (row
18) 8/10 (80%).

o Ketamine-containing regimens showed variable but generally lower analgesia needs
than propofol-only combinations: e.g., propofol+ketamine+atracurium+isoflurane
(row 7) 5/9 (55.6%); propofol+ketamine+atracurium+sevoflurane (row 9) 11/15
(73.3%); ketamine+Esmeron+sevoflurane (row 14) 1/4 (25%);
propofol+ketamine+sevoflurane (row 22) 5/7 (71.4%);
propofol+ketamine+esmeron+sevoflurane (row 25) 5/9 (55.6%). The lowest among
ketamine groups was row 14 (25%) and row 38 (0/1, but n=1).

The table S6 presents postoperative movement time (same day, 1-3 days, or >3 days) for 40
different anesthetic regimens in 161 patients. Overall, 86 patients (53.4%) moved on the same
day, 57 (35.4%) moved within 1-3 days, and 18 (11.2%) required more than 3 days to regain
movement. Local anesthetics (marcaine, lidocaine) were associated with the fastest recovery:
marcaine alone (row 3) had 11/20 (55%) same-day movement, 5/20 (25%) 1-3 days, and only
4/20 (20%) >3 days; lidocaine alone (row 4) had 11/12 (91.7%) same-day movement, 1/12
(8.3%) 1-3 days, and none >3 days. The combination marcaine+lidocaine (row 27) was slower:
0/5 same day, 3/5 (60%) 1-3 days, 2/5 (40%) >3 days. Single general anesthetics: Propofol
alone (row 1) had 0 same day, 2/2 (100%) 1-3 days; thiopental alone (row 2) had 2/4 (50%)
same day, 2/4 (50%) 1-3 days; ketamine alone (row 5) and succinylcholine alone (row 6) both
required >3 days (1/1 each). Sevoflurane alone (row 10) had 1/1 (100%) 1-3 days.
Ketamine-containing combinations showed rapid recovery in many cases: e.g.,

ketamine+Esmeront+sevoflurane (row 14) 4/4 (100%) same day;
ketamine+atracurium+sevoflurane (row 15) 3/3 (100%) same day;
propofol+ketamine+sevoflurane (row 22) 77 (100%) same day;
propofol+ketamine+esmeront+sevoflurane (row 25) 7/9 (77.8%) same day. However, some
ketamine regimens had delayed recovery, such as

propofol+ketamine+succinylcholine+sevoflurane (row 29) with only 1/5 (20%) same day and
2/5 (40%) >3 days.
e Propofol-based multidrug regimens without ketamine had variable but often slower
recovery: propofol+sevoflurane (row 18) had 4/10 (40%) same day, 5/10 (50%) 1-3
days, 1/10 (10%) >3 days; propofol+atracurium+isoflurane (row 12) 2/3 (66.7%)
same day, 1/3 (33.3%) 1-3 days; propofol+atracurium+sevoflurane (row 13) 3/6
(50%) same day, 3/6 (50%) 1-3 days.
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Table.6. The frequency of preoperative anxiety, postoperative pain, pain level, side
effects, analgesia needs, and postoperative movement time according to causes of
anesthesia selection

Outcome Category | Operation | Patient | Anesthetist | Patient | Total Chi- P-
type illness | decision demand | (N=161) | square | value
(n=30) (n=22) | (n=107) (n=2)
Preoperative | Yes 21 12 84 0 117 10.899 | 0.012
anxiety No 9 10 23 2 44
Postoperative | Yes 23 14 89 2 128 4.949 | 0.176
pain No 7 8 18 0 33
Pain level No pain 7 8 18 0 33 11.88 | 0.220
Mild 8 5 29 0 42
Moderate | 14 6 51 1 72
Severe 1 3 9 1 14
Side effects Yes 16 10 79 2 107 10.292 | 0.016
No 14 12 28 0 54
Analgesia Yes 20 18 77 2 117 2.251 | 0.522
needs No 10 4 30 0 44
Postoperative | Same day | 23 7 56 0 86 27.092 | <0.001
movement 1-3days | 6 7 43 1 57
time >3 days 1 8 8 1 18

Chi-square = 19.988; P =0.067 (borderline)

Table.7. The frequency of preoperative anxiety, postoperative pain, pain level, side
effects, analgesia needs, and postoperative movement time according to operation
duration

Outcome Category | <1 hour | 1-2 2-3 >3 Total Chi- P-
(n=52) | hours hours hours (N=161) | square | value
(n=58) (n=34) (n=17)
Preoperative Yes 40 42 25 10 117 2.13 0.546
anxiety No 12 16 9 7 44
Postoperative Yes 41 49 26 12 128 1.92 0.590
pain No 11 9 8 5 33
Pain level No pain 11 11 6 5 33 19.98 0.067
Mild 19 10 8 5 42
Moderate | 21 31 15 5 72
Severe 1 8 3 2 14
Side effects Yes 31 39 26 11 107 2.66 0.447
Analgesia needs | No 21 19 8 6 54
Yes 35 46 24 12 117 2.152 0.541
No 17 12 10 5 44
Postoperative Same day | 42 26 16 2 86 33.85 <0.001
movement time | 1-3 days | 8 27 11 11 57
>3 days 2 5 7 4 18
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Interpretation of Findings According to Preoperative Explanation
Tables 8 examine associations between whether patients received preoperative
explanation (yes/no) about their procedure or anesthesia and various perioperative outcomes.
Statistically significant findings were observed for postoperative pain presence, pain level,
and analgesia needs. No significant associations were found for preoperative anxiety, side
effects, or postoperative movement time.
Preoperative Anxiety According to Preoperative Explanation
2 =0.543; p = 03.461 — Not significant.
Preoperative anxiety did not differ significantly between patients who received a preoperative
explanation (108/147, 73.5% anxious) and those who did not (9/14, 64.3% anxious).
Although the non-explained group had a slightly lower anxiety rate, the difference 3was not
statistically significant.
Postoperative Pain (Presence) According to Preoperative Explanation — Statistically
Significant
12 =24.408; p < 0.001 — Highly significant.
The presence of postoperative pain varied dramatically:

o Preoperative explanation received: 124/147 (84.4%) reported pain.

e No preoperative explanation: 4/14 (28.6%) reported pain.
Pain Level According to Preoperative Explanation — Statistically Significant
¥ =24.73; p = 0.000 — Significant.
Patients who received a preoperative explanation had a higher proportion of mild/moderate
pain but also more severe pain. “No” group: 10/14 (71%) no pain, but only 14 patients. Small
numbers. The significant p-value indicates an association, but direction is unclear.
Pain intensity (mild/moderate/severe) differed significantly:
Side Effects According to Preoperative Explanation
x> =0.033; p = 0.857 — Not significant.
Side effect occurrence did not differ: with explanation (98/147, 66.7%); without explanation
(9/14, 64.3%).
Analgesia Needs According to Preoperative Explanation — Statistically Significant
x> =10.545; p = 0.001 — Significant.
Analgesia requirements differed significantly:

e With explanation: 112/147 (76.2%) needed analgesics.

e Without explanation: 5/14 (35.7%) needed analgesics.
Patients who received a preoperative explanation were much more likely to require
postoperative analgesics. This mirrors the finding for pain presence.
Postoperative Movement Time According to Preoperative Explanation
¥ = 2.581; p = 0.275 — Not significant.
Time to mobilization did not differ significantly: same-day movement (with explanation
81/147, 55.1%; without 5/14, 35.7%); delayed >3 days (with 15/147, 10.2%; without 3/14,
21.4%). Although the non-explained group had a higher proportion of delayed mobilization,
the difference was not statistically significant, likely due to the small sample size of the
non-explained group (n=14) and confounding by procedure type.
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Table.8 . The frequency of preoperative anxiety, postoperative pain, pain level, side
effects, analgesia needs, and postoperative movement time according to preoperative

explanation
Outcome Category | Preoperative Preoperative Total | Chi- P-
Explanation Explanation Square | value
Yes No
Preoperative Present 108 9 117 | 0.543 0.461
Anxiety Absent 39 5 44
Postoperative | Present 124 4 128 | 24.408 | 0.000
Pain Absent 23 10 33
Pain Level No pain | 23 10 33 24.73 0.000
Mild 41 1 42
Moderate | 70 2 72
Severe 13 1 14
Side Effect Present 98 9 107 | 0.033 0.857
Absent 49 5 54
Analgesia Present 112 5 117 | 10.545 | 0.001
Needs Absent 35 9 44
Postoperative | Same day | 81 5 86 2.581 0.275
Movement 1-3 days |51 6 57
>3 days 15 3 18

Interpretation of Frequency Distributions (Table 9)

The following tables describe the demographic, clinical, and perioperative characteristics of
the study s3ample (N = 161).

Frequency of Cases According to Sex

The sample included 101 males (62.7%) and 60 females (37.3%). The male predominance is
common in orthopedic trauma and joint surgery populations.

Frequency of Cases According to Age Groups

The largest age groups were 21-30 years (39.1%) and 31-40 years (26.7%), together
comprising nearly two-thirds of the sample. Patients aged <20 years constituted 18.0%, while
those >51 years accounted for only 8.0% (51-60: 4.3%; 61-70: 3.7%).

Frequency of Cases According to Education

The majority of patients had > college education (52.8%), followed by preparatory (19.9%),
primary (14.9%), and secondary (12.4%). The high proportion of college-educated individuals
may reflect the catchment area or socioeconomic status of the study centre.

Frequency of Cases According to Operation Type

The most common operations were: Fracture fixation — 45 (28.0%), Knee joint
replacement — 22 (13.7%), Wound cleaning — 17 (10.6%), Foreign body removal — 15
(9.3%)
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Knee joint endoscopy — 14 (8.7%), Developmental dislocation — 13 (8.1%) and

Amputation — 11 (6.8%)
Less frequent procedures included nerve release (5.0%), extra bone removal (3.1%), hip
replacement (3.1%), tendon release (2.5%), and frozen shoulder treatment (1.2%). This wide
spectrum reflects a mixed orthopedic caseload, from minor soft-tissue procedures to major joint
arthroplasties and amputations.
Frequency of Cases According to Anesthesia Type
General anesthesia was used in the majority (116/161, 72.0%), followed by spinal (16.8%),
local (7.5%), epidural (3.1%), and local with analgesia (0.6%). The predominance of general
anesthesia is typical in orthopedic surgery, although regional techniques (spinal, epidural, local)
together accounted for 28%.
Frequency of Cases According to Causes of Anesthesia Selection
The anesthetist’s decision was the primary reason in 66.5% of cases, followed by operation
type (18.6%) and patient illness (13.7%). Patient demand was rare (1.2%).
Frequency of Cases According to Operation Duration
Operation durations were: <1 hour — 52 (32.3%), 1-2 hours — 58 (36.0%), 2—3 hours — 34
(21.1%), and >3 hours — 17 (10.6%)
Most procedures (68.3%) lasted less than 2 hours, reflecting the predominance of
moderate-length operations. Only 10.6% exceeded 3 hours, which were likely complex cases.
Frequency of Cases According to Anesthesia Drugs
This table lists 40 different drug combinations (coded 1.00 to 40.00), indicating substantial
heterogeneity in anesthetic protocols. The most frequent single code (3.00) occurred in 20
patients (12.4%), and several codes appeared only once. Such diversity reflects individualized
anesthetic practice but complicates outcome attribution, Table S7.
Frequency of Cases According to Preoperative Explanation
Preoperative explanation was provided to 147 patients (91.3%) — a very high rate. Only 14
(8.7%) received no documented explanation. This suggests good preoperative
communication, although the quality and content of explanation were not assessed, Table 10.
Frequency of Cases According to Preoperative Anxiety
Preoperative anxiety was present in 117 patients (72.7%). Table 10
Frequency of Cases According to Postoperative Pain
Postoperative pain was reported by 128 patients (79.5%). Table 10
Frequency of Cases According to Pain Level
The predominant pain level was the moderate which from [52.3%, followed by mild level
[36.7%], and severe level forms 11%. Table 10
Frequency of Cases According to Side Effects
Side effects occurred in 107 patients (66.5%). Table 10
Frequency of Cases According to Analgesia Needs
Analgesia was required by 117 patients (72.7%), identical to the anxiety prevalence. Table
10
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Frequency of Cases According t30 Postoperative Movement Time

Mobilization times: Same day — 86 (53.4%), 1-3 days — 57 (35.4%), and >3 days — 18
(11.2%), Table 10

Anxious patients had significantly higher rates of moderate/severe pain (66/117 = 56%)
compared to non-anxious patients (20/44 = 45%). This is a tautological association: by
definition, those reporting “yes” to postoperative pain have mild, moderate, or severe pain,
while those with “no” pain have no pain. The table simply confirms internal consistency.
Unsurprisingly, patients who required rescue analgesia had higher pain levels. All severe pain
patients needed analgesia. This validates the pain scoring system. Early movement (yes) was
associated with more no/mild pain (55/86 = 64%) compared to delayed movement (14/57 =
25%). Delayed movement correlated with moderate/severe pain, Table.10..

Table.9. The frequency of cases according to demographic and clinical

Variable Category Frequency | Percent | Valid Cumulative
Percent Percent
Sex Male 101 62.7 62.7 62.7
Female 60 37.3 37.3 100.0
Age group (years) <20 29 18.0 18.0 18.0
21-30 63 39.1 39.1 57.1
31-40 43 26.7 26.7 83.9
41 -50 13 8.1 8.1 91.9
51-60 7 4.3 4.3 96.3
61-70 6 3.7 3.7 100.0
Education Primary 24 14.9 14.9 14.9
Secondary 20 12.4 12.4 27.3
Preparatory 32 19.9 19.9 47.2
= college 85 52.8 52.8 100.0
Operation type Fracture fixation 45 28.0 — —
Knee joint 22 13.7 — —
replacement
Knee joint 14 8.7 — —
endoscopy
Developmental 13 8.1 — —
dislocation
Wound cleaning 17 10.6 — —
Amputation 11 6.8 — —
Nerve release 8 5.0 — —
Treatment of 2 1.2 — —
frozen shoulder
Tendon release 4 2.5 — —
Foreign body 15 9.3 — —
removal
Hip joint 5 3.1 — —
replacement
Extra bone 5 3.1 — —
removing
Anesthesia type General 116 72.0 72.0 72.0
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Spinal 27 16.8 16.8 88.8
Epidural 5 3.1 3.1 91.9
Local 12 7.5 7.5 99.4
Local with 1 0.6 0.6 100.0
analgesia
Cause of anesthesia Operation 30 18.6 18.6 18.6
selection Patient’s illness 22 13.7 13.7 323
Anesthetist 107 66.5 66.5 98.8
decision
Patient demand 2 1.2 1.2 100.0
Operation duration <1 hour 52 32.3 — —
1 -2 hours 58 36.0 — —
2 — 3 hours 34 21.1 — —
> 3 hours 17 10.6 — —

Note: For Operation type and Operation duration, the original tables did not report Valid
Percent or Cumulative Percent, so those columns are marked with “—”. All percentages
are based on a total of 161 cases.3

Table 10. Frequency of cases in relation to preoperative explanation, preoperative
anxiety, postoperative pain, pain levels, side effects, analgesia needs, and postoperative
mobilization.

Variable Category | Frequency | Percent | Valid Cumulative
Percent Percent

Preoperative explanation Yes 147 91.3 91.3 91.3

No 14 8.7 8.7 100.0
Preoperative anxiety Yes 117 72.7 72.7 72.7

No 44 27.3 27.3 100.0
Postoperative pain Yes 128 79.5 79.5 79.5

No 33 20.5 20.5 100.0
Pain level (among those with Mild 47 36.7* — —
postoperative pain, n=128) Moderate | 67 52.3* — —

Severe 14 11.0* — —
Side effects Yes 107 66.5 66.5 66.5

No 54 33.5 33.5 100.0
Analgesia needs Yes 117 72.7 72.7 72.7

No 44 27.3 27.3 100.0
Postoperative movement time Same day | 86 53.4 53.4 53.4

1-3 days | 57 35.4 35.4 88.8

>3 days 18 11.2 11.2 100.0
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Table 11. Frequency of pain levels in relation to variables

Variable Category No Mild | Moderate | Severe | Total | Chi- P-
pain square value
Preoperative Yes 17 34 54 12 117 10.28 0.016
anxiety No 16 8 18 2 44
Postoperative pain | Yes 0 42 72 14 128 161.00 0.000
No 33 0 0 0 33
Side effects Yes 8 29 60 10 107 | 35.86 0.000
No 25 13 12 4 54
Analgesia needs Yes 11 29 63 14 117 39.23 0.000
No 22 13 9 0 44
Postoperative Same day 23 32 29 2 86 32.42 0.000
movement time (moved early)
1-3 days 6 8 36 7 57
(delayed)
>3 days 4 2 7 5 18
(unknown)

3.2. Logistic regression line analysis.

A binary logistic regression analysis was conducted to examine the association of multiple
factors with the outcome variable. The full model included sex, age, education, operation type
(OpType), anesthesia type (Anesthesia type), anesthesia selection causes (AnSelection),
operation duration (OpDuration), anesthetic drug type (AnDrug), preoperative explanation
(PreOpExpl), and preoperative anxiety (PreopAnxiety) as predictors. As shown in the Table 11,
among all predictors, only preoperative explanation (PreOpExpl) reached statistical
significance. The variable PreOpExpl(1) demonstrated a strong negative association with the
outcome (B = -6.355, Wald = 11.122, df = 1, p = 0.001). The odds ratio (Exp(B)) was 0.002
(95% CI: 0.000 to 0.073), indicating that receiving preoperative explanation was associated
with a 99.8% reduction in the odds of the outcome event. Table.11.

Preoperative anxiety showed a trend toward statistical significance (B = 1.439, Wald = 3.450,
df=1, p=0.063), with an odds ratio 0f4.215 (95% CI: 0.924 to 19.232), suggesting a potential
increase in outcome risk, although the confidence interval crossed 1. Similarly, anesthetic drug
dosage approached significance (B =-0.068, Wald = 3.194, df =1, p = 0.074, Exp(B) = 0.935,
95% CI: 0.868 to 1.007). Tablel1.

All other predictors—sex, age, education, operation type, anesthesia type, anesthesia section,
and operation duration—failed to reach statistical significance (all p > 0.05). Notably, several
categorical variables [particularly operation type (OpType) categories 4, 8, 11 and anesthesia
type categories 1-4, and anesthesia selection causes (AnSelection) categories 1-3 exhibited
extremely large standard errors and odds ratios approaching zero or infinity, with p values near
1.000, indicating potential issues of sparse data or quasi-complete separation. Table 11.

3.3. Ordinal regression analysis

Significant Predictors

Several factors were statistically significant predictors of higher postoperative pain levels. Age
was a significant predictor, with the following age groups showing positive coefficients: age
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group 1 (Estimate = 8.299, SE =3.934, p = 0.035), age group 2 (Estimate = 9.211, SE =4.133,
p =0.026), age group 3 (Estimate = 11.746, SE =4.461, p = 0.008), and age group 5 (Estimate
= 12.039, SE = 4.766, p = 0.012). Notably, age group 6 served as the reference category.
Education level also significantly predicted pain, with lower education groups showing larger
positive coefficients: education group 1 (Estimate = 8.427, SE = 2.355, p < 0.001), education
group 2 (Estimate = 6.663, SE = 1.923, p = 0.001), and education group 3 (Estimate = 4.400,
SE = 1.459, p = 0.003). The type of operation was another significant factor, with multiple
operation types showing large positive estimates: operation type (OpType) 1 (Estimate = 9.475,
SE = 3.306, p = 0.004), OpType 2 (Estimate = 12.160, SE = 4.185, p = 0.004), OpType 3
(Estimate = 10.385, SE = 4.593, p = 0.024), OpType 4 (Estimate = 8.381, SE = 3.587, p =
0.019), OpType 5 (Estimate = 10.214, SE = 3.451, p = 0.003), OpType 6 (Estimate = 12.118,
SE =4.114, p=0.003), OpType 9 (Estimate = 15.084, SE = 4.334, p=0.001), and OpType 10
(Estimate = 14.295, SE =4.314, p = 0.001). OpType 12 served as the reference, Table 13.

An ordinal regression model was used to assess the impact of various clinical and demographic
factors on postoperative pain levels, with the outcome variable pain level measured on an
ordinal scale. The model included thresholds for pain level = 1.00 (Estimate = 26.028, SE =
14437.987, p = 0.999) and pain level = 2.00 (Estimate = 38.994, SE = 14437.988, p = 0.998),
although these threshold estimates were not statistically significant and had extremely large
standard errors, indicating poor precision in the estimation of these cut-points, Table 14.
Non-Significant Predictors

A number of predictors did not reach statistical significance at the alpha = 0.05 level. These
included postoperative pain (PostOpPain) (Estimate = 2.598, SE = 1.376, p =
0.059), postoperative movement time (PostOpMov) (Estimate = 1.640, SE = 0.953, p =0.085),
and sex (sex = 1.00, Estimate = -2.047, SE = 1.222, p = 0.094).side -effects
(SideEffect) (Estimate = 0.492, SE = 1.731, p = 0.776), analgesia (AnalegesiaNeed) (Estimate
=-1.421, SE = 1.350, p = 0.292), and preoperative anxiety (PreopAnxiety) (Estimate = 0.378,
SE =1.062, p =0.722) also did not show significant effects, Table 15

Several other variables, including anesthesia type (AnesthesiaType), anesthesia selection
causes (AnSelection), operation duration (OpDuration), anesthesia drugs (AnDrug),
and preoperative explanation (PreOpExpl), exhibited extremely large standard errors and p-
values close to 1, suggesting potential issues with model convergence, separation, or sparse
data for these categories. For instance, anesthesia type = 2.00 had an Estimate of -34.405 with
la SE of 14437.995 (p = 0.998), and many anesthesia drugs categories similarly showed
enormous standard errors (e.g., AnDrug = 1.00, Estimate = 27.129, SE = 6929.362, p = 0.997).
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Table.12. The outcomes of Binary Logistic Regression line analysis

Variables in the B S.E. Wald Degree Sig. Exp(B) 95% C.I. for EXP(B)
Equation freedom Lower Upper
sex(1) 1.228 .805 2.326 1 127 3.416 .705 16.558
Age 199 333 359 1 .549 1.221 .636 2.345
Education 3.644 3 303
education(1) -2.201 1.675 1.728 1 .189 11 .004 2.948
education(2) -3.251 2.195 2.194 1 139 .039 .001 2.860
education(3) -.573 903 402 1 526 .564 .096 3.311
OpType 4.689 11 945
OpType(1) -.693 1.393 .248 1 .619 .500 .033 7.662
OpType(2) -2.267 1.799 1.588 1 .208 .104 .003 3.523
OpType(3) -2.854 2.423 1.387 1 .239 .058 .000 6.651
OpTyped) -23.320 8990.484 .000 1 998 .000 .000 .
OpType(5) -.463 1.470 .099 1 .753 .629 .035 11.227
OpType(6) -.482 1.724 .078 1 .780 .618 .021 18.125
OpType(7) -1.278 2.102 370 1 .543 279 .005 17.142
OpType(8) -19.416 27346.843 | .000 1 999 .000 .000 .
OpType(9) -4.949 4.035 1.505 1 220 007 .000 19.271
OpType(10) -1.614 1.993 .656 1 418 199 .004 9.895
OpType(11) -20.813 15125.558 | .000 1 999 .000 .000
AnesthesiaType 2.120 4 714
AnesthesiaType(1) | 3.319 56841.587 | .000 1 1.000 | 27.625 .000
AnesthesiaType(2) | 4.324 56841.587 | .000 1 1.000 | 75.511 .000
AnesthesiaType(3) | -11.970 58996.411 | .000 1 1.000 | .000 .000
AnesthesiaType(4) | 4.964 56841.587 | .000 1 1.000 143.213 | .000
AnSelection 1.092 3 779
AnSelection(1) 18.875 40193.085 | .000 1 1.000 1575318 | .000

02.933
AnSelection(2) 18.632 40193.085 | .000 1 1.000 1235033 | .000

69.458
AnSelection(3) 19.542 40193.085 | .000 1 1.000 | 3067676 | .000

78.760
OpDuration 338 443 585 1 444 1.403 .589 3.340
AnDrug -.068 .038 3.194 1 074 935 .868 1.007
PreOpExpl(1) -6.355 1.906 11.122 1 .001 .002 .000 073
PreopAnxiety 1.439 75 3.450 1 .063 4.215 924 19.232
Constant -19.921 40192.884 | .000 1 1.000 | .000
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Table 13. Significant Predictors of Higher Postoperative Pain Level (Ordinal

Regression)
Predictor Category Estimate Std. p-value | Odds Ratio 95% CI for OR
(B) Error (OR)

Age (ref: Age=6.00) age=1.00 8.299 3.934 0.035 4019.6 (1.80, 8.97x10°)
age=2.00 9.211 4.133 0.026 10013.5 (3.03, 3.30x107)
age=3.00 11.746 4.461 0.008 126,333.5 (20.13, 7.93x10%)
age=5.00 12.039 4.766 0.012 169,544.9 (14.86, 1.93x10°)

Education (ref: education=1.00 | 8.427 2.355 <0.001 | 4565.4 (45.15, 461,535)

education=4.00)
education=2.00 | 6.663 1.923 0.001 781.5 (18.04, 33,862)
education=3.00 | 4.400 1.459 0.003 81.5 (4.67,1422)

Operation Type (ref: OpType=1.00 9.475 3.306 0.004 13,014.9 (20.01, 8.46x10°)

OpType=12.00)

OpType=2.00 12.160 4.185 0.004 190,787.4 (52.20, 6.97x10%)
OpType=3.00 10.385 4.593 0.024 32,258.7 (3.98, 2.62x10°%)
OpType=4.00 8.381 3.587 0.019 4369.5 (3.86, 4.94x10°)
OpType=5.00 10.214 3.451 0.003 27,219.7 (31.37, 2.36x10%)
OpType=6.00 12.118 4.114 0.003 183,441.0 (57.72, 5.83x10%)
OpType=9.00 15.084 4.334 0.001 3,563,711.0 (727.17, 1.75%x10"°)
OpType=10.00 | 14.295 4.314 0.001 1,617,631.0 (343.96, 7.61x10°)

Note: Odds ratios are exponentiated coefficients (exp(B)). Extremely wide confidence
intervals reflect high uncertainty due to sparse data or model instability — interpret with

caution. Non-significant predictors and those with separation issues are not shown.

Table 14. Threshold Estimates (Not Significant)

Threshold Estimate | Std. Error | p-value | 95% CI
PainLevel = 1.00 | 26.028 14437.987 | 0.999 (-28271.9, 28323.9)
PainLevel = 2.00 | 38.994 14437.988 | 0.998 (-28258.9, 28336.9)

These estimates are highly unstable; the model has difficulty distinguishing between pain

levels.

Table 15. Predictors That Approached Significance (0.05 <p <0.10)
Predictor Category Estimate | Std. Error | p-value
PostOpPain | Continuous 2.598 1.376 0.059
PostOpMov | Continuous 1.640 0.953 0.085
Sex sex=1.00 (vs 2.00) | -2.047 1.222 0.094

These may be clinically relevant but were not statistically significant at a=0.05.

e OR>1 — higher odds of more severe pain.
e OR <1 — lower odds of more severe pain.
e The 95% confidence interval (CI) indicates the range within which the true OR is

likely to lie.
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Important caution: The extremely wide Cls (e.g., 1.80 to 8.97x10¢) mean the estimates are
very imprecise. This is a sign of sparse data or model instability. Interpret the point estimates
with great caution.
1. Age (reference = age group 6 — presumably oldest patients)
All younger age groups have ORs > 1, indicating higher odds of greater postoperative
pain compared to the oldest group.
e Age group 1 (youngest): OR =4019.6 — odds are ~4000 times higher (but CI 1.8 to
9 million).
e Agegroup 2: OR =10,013.5
e Age group 3: OR =126,333.5
e Age group 5: OR =169,544.9
Despite the huge point estimates, all are statistically significant (p < 0.05). The pattern
suggests that younger age is strongly associated with more postoperative pain.
2. Education (reference = education group 4 — highest education)
Lower education levels have ORs > 1, meaning less educated patients report higher pain.
e Education 1 (lowest): OR =4565.4 (CI 45-461,535)
e Education 2: OR =781.5
e Education 3: OR =81.5
There is a clear gradient: the lower the education, the higher the odds of severe pain. All
p-values < 0.01.
3. Operation Type (reference = OpType 12)
All listed operation types have ORs >> 1, indicating they are associated with much higher
pain levels than the reference operation.
e OpType 9 has the largest OR: 3,563,711 (CI 727 — 1.75x10'°)
e OpType 10: OR =1,617,631
e OpType 2 and 6 also have ORs > 180,000
These enormous ORs suggest that the reference operation (OpType 12) is likely a very minor
or low-pain procedure, while these other operations cause substantially more pain. Again, the
wide ClIs reflect low precision.
4.Discussion
4.1. Demographic characteristics and clinical association.
The majority of patients experienced moderate pain, followed by mild pain. No pain was
reported in 20.5%, and severe pain in only 8.7%. This distribution indicates that postoperative
pain is common but mostly mild to moderate, which aligns with large cohort studies showing
that 40-630% of surgical patients report moderate pain.[7]. There was no statistically
significant association between sex and preoperative anxiety. This suggests that both male and
female patients experience similar levels of preoperative anxiety in this sample. Some studies
have reported higher preoperative anxiety in females [8], while others found no sex differences
[9], consistent with the present findings.
A significant association was found between sex and postoperative pain level. These findings
indicate that females report higher levels of postoperative pain compared to males. This aligns
with a substantial body of evidence showing that females experience greater postoperative pain
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intensity [10,11]. Biological differences in pain processing, hormonal influences, and
psychosocial factors have been proposed to explain this sex difference [12]. Some studies have
reported higher preoperative anxiety in younger adults [8], while others found no age-related
difference [9]. The present findings suggest that age does not independently predict
preoperative anxiety in this population. Younger patients reported higher pain levels. This
inverse relationship between age and postoperative pain is well documented, possibly due to
age-related decline in nociceptive processing or altered inflammatory response.[13]. These
findings indicate that younger age is associated with a higher likelihood of reporting any
postoperative pain. This aligns with literature showing that older adults often report less
postoperative pain, possibly due to age-related changes in nociceptive processing or altered
pain perception [13,14].

Overall, younger patients (especially <40 years) tend to report higher pain intensities (moderate
to severe) compared to older patients. This is consistent with studies showing that advanced
age is associated with lower postoperative pain scores [15]. Possible mechanisms include
reduced inflammatory response, altered central pain processing, or differing pain expectations
[16]. No significant association between age and presence of side effects. This suggests that
age is not a major determinant of side effect occurrence in this sample, though some studies
have reported increased side effect risk in older adults due to polypharmacy and altered
pharmacokinetics [17].

Younger age is associated with greater analgesia requirements, which parallels the findings for
pain presence and pain level. This may reflect both higher pain intensity in younger patients
and differences in pain reporting or analgesic prescribing patterns [18]. Older patients may
under-report pain or receive different analgesic regimens [19].

Younger patients mobilize earlier after surgery, while older patients show a trend toward
delayed mobilization. This is consistent with known age-related declines in physiological
reserve, increased comorbidities, and slower recovery of physical function [20]. However, the
31-40 group’s higher rate of >3-day delay is unexpected and may be due to surgical type or
other confounders not accounted for. Table S8.

Age is a significant factor influencing postoperative pain (presence and intensity),
analgesia requirements, and recovery of mobility. Younger patients experience more pain and
require more analgesics but mobilize earlier. Older patients have less pain and fewer analgesia
needs but slower mobilization. These findings support age-adapted perioperative pain
management strategies [21].

No statistically significant association was found between education level and preoperative
anxiety. Some studies suggest that lower education may be associated with higher preoperative
anxiety due to less understanding of medical procedures [22], while others report no
independent effect [8]. The present findings indicate that education level does not significantly
predict preoperative anxiety in this sample.

Patients with higher education (>College) were significantly less likely to report any
postoperative pain compared to those with lower education levels. This finding is consistent
with literature showing that higher socioeconomic status and education are associated with
lower pain reporting, possibly due to better coping strategies, higher pain self-efficacy, or
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different expectations regarding postoperative recovery [23,24]. Alternatively, lower education
groups may have less access to effective pain management education preoperatively [25].
Higher education (>College) is associated with milder pain intensity, while lower education
groups report more moderate-to-severe pain. This aligns with previous research demonstrating
that lower educational attainment is a risk factor for higher postoperative pain scores [26].
Possible explanations include differences in pain catastrophizing, health literacy, and ability to
communicate pain effectively to healthcare providers [27]. Education may influence pain
expression, coping strategies, and willingness to report pain.[28] No significant association
between education and presence of side effects. The lack of significance suggests that education
does not influence side effect occurrence, which is plausible as side effects are largely
pharmacologically determined rather than behaviorally mediated [27].

No significant association between education and analgesia requirements. The lack of
significance despite apparent differences may be due to sample size or confounding factors
(e.g., pain level itself, which did differ). Interestingly, despite reporting less severe pain, the
>College group still required analgesia at a rate not significantly different from others,
suggesting that pain management decisions may be influenced by factors other than patient
education [29].

There was a statistical trend (p = 0.093) but no definitive association between education and
time to postoperative movement. Delayed movement (>3 days) was highest in primary (5/24,
20.8%) and >College (12/85, 14.1%); interestingly, the Preparatory group had zero patients
with >3 days delay. The trend suggests that lower education (Primary) may be associated with
slower mobilization, which could relate to higher pain levels or other socioeconomic factors
affecting recovery [15]. However, the p-value >0.05 indicates that this finding is not
statistically significant in the present sample. Table S9.

Table S10 shows that education level is a significant factor influencing postoperative pain
outcomes. Patients with higher education (>College) report less frequent pain and lower pain
intensity compared to those with lower education. However, education did not significantly
affect anxiety, side effects, analgesia needs, or mobilization time (though a trend was observed
for the latter). These findings highlight the importance of considering health literacy and
socioeconomic factors in perioperative pain management [21]. Targeted educational
interventions for patients with lower education may improve pain outcomes [30]. No
statistically significant association was found between the type of surgery and preoperative
anxiety. The lack of association suggests that anxiety is common across many orthopedic
procedures, and operation type alone does not predict preoperative anxiety levels. Some studies
have reported higher anxiety prior to major or mutilating surgeries (e.g., amputation) [8], but
the present findings do not support this, possibly due to small subgroup sizes.

The presence of any postoperative pain did not differ significantly across operation types. The
absence of a significant difference may reflect that most orthopaedic procedures are inherently
painful, and pain presence is nearly universal [25]. However, the small sample sizes for several
operations (e.g., hip replacement n=5) limit the po3wer to detect true differences. Pain intensity
(mild/moderate/severe) did not vary significantly by operation type. Despite trends, the overall
p-value indicates no statistically significant association. Literature suggests that certain
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procedures (e.g., knee arthroplasty, shoulder surgery) are associated with higher postoperative
pain scores [31], but the present study may be underpowered to detect such differences. Despite
apparent differences (e.g., knee arthroplasty and amputation showing severe pain in 4/22 and
2/11 respectively), the p-value is high, indicating no statistically significant association
between operation type and pain level. This may be due to small sample sizes in some
categories. Larger studies typically find that major orthopaedic procedures cause more pain
than minor ones.[ 31]

The significant difference indicates that the type of surgery influences the likelihood of
experiencing side effects (e.g., nausea, vomiting, dizziness, sedation). More invasive
procedures (e.g., joint replacements, developmental dislocation surgery) may require higher
doses or longer duration of anaesthetics and opioids, increasing side effect risk [32].
Amputation patients had very low side effect rates, possibly due to different analgesic regimens
(e.g., regional anaesthesia, lower opioid use) or selection bias [33]. The use of general vs.
regional anaesthesia varies by procedure and affects side effect profiles [34]. These findings
suggest that side effect prevention strategies should be tailored to the specific operation type.
Analgesia requirements did not differ significantly across operation types. Most groups had
high proportions needing analgesics. The lack of significance despite apparent variation (e.g.,
amputation 7/11, 63.6%) may be due to small subgroup sizes and the overall high need for
postoperative analgesia in orthopaedic surgery [35].

There was a statistical trend (p = 0.099) but no definitive association between operation type
and time to mobilization. The trend suggests that operation type may influence mobilization,
but the p-value >0.05 indicates that this finding is not statistically significant in the present
sample. Larger studies have shown that minimally invasive procedures (e.g., arthroscopy,
foreign body removal) allow earlier mobilization compared to major joint replacements or
fracture fixations [36].

Table S11 indicated that the type of orthopaedic operation significantly affects the occurrence
of side effects, but does not significantly influence preoperative anxiety, postoperative pain
presence or intensity, analgesia needs, or mobilization time in this sample. The significant
finding for side effects highlights the need for procedure-specific prophylactic antiemetic and
side effect management strategies [37]. The lack of significant differences for pain outcomes
may be due to small subgroup sizes for many operation types, limiting statistical power.
Patients scheduled for general or epidural anesthesia reported higher anxiety levels compared
to those receiving spinal or regional anesthesia. This may reflect patient perceptions that
general anesthesia involves “being put to sleep” and loss of control, while regional techniques
allow the patient to remain awake [38]. Preoperative anxiety has been shown to influence
anesthetic choice, and conversely, the type of anesthesia discussed can affect anxiety levels [8].
The high anxiety in the epidural group (100%) should be interpreted with caution due to the
very small sample size (n=5).

Spinal anesthesia was associated with the lowest proportion of postoperative pain (51.9%),
while aligns with literature showing that neuraxial techniques (spinal, epidural) can provide
effective intraoperative and early postoperative analgesia, reducing the incidence of significant
pain [34]. However, the small epidural group (n=5) limits generalizability. Pain intensity varied
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significantly. This is expected because neuraxial and regional techniques provide prolonged
postoperative analgesia, reducing pain scores.[39].

Regional anesthesia (without sedation) was associated with the highest rate of mild pain
(75%) and no moderate or severe pain in this small group (n=12). Spinal anesthesia also
performed well, with nearly half reporting mild pain. General anesthesia was associated with
higher proportions of moderate-to-severe pain. These results support the use of regional and
neuraxial techniques for better postoperative pain control [40]. The protective effect of regional
anesthesia on pain intensity is well documented, as it blocks afferent nociceptive signals at the
source [36].

Spinal and regional anesthesia were associated with very low rates of side effects (11.1% and
8.3%, respectively), while general and epidural anesthesia had high rates (83.6% and 100%).
This is a clinically important finding. General anesthesia is known to cause postoperative
nausea, vomiting, dizziness, and sedation due to inhaled anaesthetics and intravenous agents
[32]. Epidural anesthesia, especially with opioids, can cause pruritus, nausea, and urinary
retention [41]. Regional anesthesia (peripheral nerve blocks) avoids these systemic side effects
[42]. The very low side effect profile of spinal and regional anesthesia supports their
preferential use when feasible to improve recovery quality.

Regional anesthesia had the lowest proportion needing additional analgesics. This pattern
mirrors the pain level findings and is expected because effective regional or neuraxial blocks
provide prolonged postoperative analgesia, reducing the requirement for systemic opioids [43].
The high analgesia need in the epidural group (100%) may reflect the small sample or that
epidurals were used for procedures with high baseline pain.

Regional anesthesia enabled the earliest mobilization (91.7% same day), likely because of
minimal sedation, lack of motor block (depending on the nerve block), and low side effect
burden [44]. Spinal anesthesia was associated with more delayed mobilization, possibly due to
motor block or post-dural puncture headache requiring bed rest [45]. General anesthesi3a had
intermediate results. These findings support the use of regional anesthesia for ambulatory or
early recovery pathways [46].

Table S12 indicated that anesthesia type significantly affects all measured perioperative
outcomes. Regional and spinal anesthesia are associated with superior outcomes: less pain,
lower side effect rates, reduced analgesia requirements, earlier mobilization, and lower
preoperative anxiety (except for epidural which performed poorly but had small sample
size). General anesthesia was associated with higher rates of pain, side effects, analgesia needs,
and delayed mobilization. These findings strongly support the use of regional and neuraxial
techniques when clinically appropriate to enhance postoperative recovery [21].

Patients whose anesthesia was selected based on anesthetist decision had the highest
anxiety prevalence (78.5%), followed by operation type (70.0%). The lowest anxiety
(excluding the negligible patient demand group) was observed when patient illness was the
determining factor (54.5%). This finding may reflect that when anesthesia selection is driven
by the anesthetist’s professional judgment, patients might feel less control, heightening anxiety
[38]. Conversely, when patient illness dictates the choice (e.g., high-risk comorbidities),
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patients may have already accepted the necessity, reducing anxiety [8]. Patient demand was
associated with no anxiety, but the sample size (n=2) precludes meaningful interpretation.
Although anesthetist decision and patient demand groups had higher rates as a cause for
anesthesia selection,, the overall p-value indicates no statistically significant association. This
suggests that the reason for choosing an anesthetic technique does not independently predict
whether a patient will experience any pain postoperatively, as pain is more directly related to
the surgical procedure and analgesic regimen [25].

The lack of significance of pain level according to cause of anesthesia selection may be due to
the small sample size in some categories (especially patient illness and patient demand).
However, the trend suggests that when anesthesia is selected based on anesthetist decision,
patients may experience more severe pain, possibly because these cases are more complex or
involve procedures with higher inherent pain [31]. Further research with larger samples is
needed.

Anesthetist decision was associated with the highest rate of side effects (73.8%) as anesthesia
selection cause, while patient illness had the lowest (45.5%). This may reflect that
anesthetist-driven choices often involve general anesthesia or neuraxial techniques with higher
side effect profiles (e.g., postoperative nausea and vomiting, hypotension, pruritus), whereas
patient illness as a reason might lead to regional techniques or avoidance of certain agents to
minimize side effects in high-risk patients [32]. The patient demand group is too small to
interpret.

Analgesia requirements did not differ significantly across the reason categories. The lack of
significance indicates that the reason for anesthesia selection does not predict postoperative
analgesic requirements, which are more directly determined by the surgical procedure and
individual pain response [36].

When anesthesia selection is based on patient illness, patients have significantly slower
mobilization (only 31.8% same day, 36.4% delayed >3 days). In contrast, when based
on operation type, mobilization is much faster (76.7% same day). This likely reflects that
patients selected for anesthesia due to illness have more comorbidities, frailty, or higher
surgical risk, leading to slower recovery [47]. Conversely, when operation type drives the
choice (e.g., minimally i3nvasive procedures suitable for regional anesthesia), early
mobilization is facilitated [46]. Anesthetist decision falls in between, possibly representing a
mix of routine and complex cases.

Table S13 indicated that the reason for selecting a particular anesthesia technique significantly
influences preoperative anxiety, side effect occurrence, and postoperative mobilization
time. Anesthetist decision is associated with higher anxiety and more side effects, possibly
reflecting more complex cases or greater use of general anesthesia. Patient illness as a reason
is linked to significantly delayed mobilization, indicating that comorbid patients recover more
slowly. Operation type as a reason is associated with faster mobilization and lower side effect
rates, likely because these cases are more standardized and amenable to early recovery
protocols [34]. These findings highlight the importance of considering not just the anesthesia
technique itself, but also the clinical and psychosocial reasons behind the choice when planning
perioperative care [21].
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Preoperative anxiety did not differ significantly across operation duration groups.. Although
the longest operations (>3 hours) showed a slightly lower anxiety rate (58.8%), this did not
reach statistical significance, possibly due to small sample size (n=17). Literature suggests that
patients undergoing longer procedures may have different preoperative expectations or receive
more detailed informed consent, but anxiety is more closely related to procedure type and
patient factors than to anticipated duration alone [8].

The presence of any postoperative pain did not vary significantly by operation duration.
Although longer operations trended toward slightly lower pain presence, the difference was not
significant. This finding aligns with studies showing that pain presence is more strongly
predicted by surgical site and tissue trauma than by the absolute duration of surgery [25]. Many
short procedures (e.g., knee arthroscopy) can be as painful as longer ones (e.g., fracture
fixation) [31].

Longer operation duration (>3 hours) was associated with the highest proportion of severe pain,
while no severe pain was reported in the shortest duration group (<1 hour). This finding is
consistent with the literature: prolonged surgery increases tissue trauma, inflammation, and
exposure to noxious stimuli, leading to higher postoperative pain intensity [36]. Longer
operations may also involve more extensive dissection, retraction, and longer anaesthesia, all
of which can contribute to heightened pain [48]. The absence of severe pain in the <1 hour
group suggests that very short procedures (e.g., foreign body removal, minor wound cleaning)
are associated with milder pain outcomes.

Side effect occurrence did not differ significantly by operation duration. Although the 2—3 hour
group had a higher rate, the overall lack of significance may reflect that side effects are more
dependent on anaesthetic agents, patient comorbidities, and perioperative medications than on
surgical duration per se [32]. Longer operations might increase the risk of certain side effects
(e.g., hypothermia, fluid shifts), but this was not evident in this dataset [49].

Analgesia requirements did not vary significantly with operation duration. This dissociation
may indicate that even though longer operations cause more severe pain, analgesic prescribing
is not proportionally increased, possibly due to concerns about side effects or variability in pain
management protocols [35].

Shorter operation duration strongly predicts earlier mobilization. This finding is clinically
intuitive and supported by literature: longer surgical times are associated with greater
physiological stress, increased pain, more extensive tissue trauma, and longer recovery periods
[50]. Enhanced recovery protocols emphasize minimizing operative time to facilitate early
mobilization [36]. There3 is a trend toward higher pain with longer operations, but the p-value
does not reach conventional significance. Longer surgical duration is generally associated with
more tissue trauma and higher pain scores, but this may be confounded by procedure type.[51]
Table S14 indicated that operation duration significantly influences postoperative pain
intensity and mobilization time, but not other outcomes. Longer operations (>3 hours) are
associated with higher rates of severe pain and delayed mobilization, whereas very short
procedures (<1 hour) have no severe pain and excellent same-day recovery. These findings
underscore the importance of minimising operative time where possible and implementing
aggressive pain management and early mobilisation protocols for patients undergoing
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prolonged surgery [46]. The lack of association with analgesia needs suggests a potential gap
in tailoring analgesic regimens to procedure duration and expected pain intensity.

The association between various anesthetic agents or combination and the presence of
preoperative anxiety with an overall of 72.7%. These findings suggest that certain agents,
particularly ketamine, may possess anxiolytic properties that mitigate preoperative anxiety,
consistent with existing literature [52,53]. However, small and unequal sample sizes preclude
definitive conclusions, and further randomized studies are warranted.

The present study findings suggest that ketamine, even when used as part of a multidrug
anesthetic protocol, may attenuate preoperative anxiety compared to regimens without
ketamine. This is consistent with the well-documented sub-anesthetic anxiolytic effect of
ketamine, likely mediated by N-methyl-D-aspartate (NMDA) receptor antagonism and
enhanced synaptic plasticity [54,55]. Propofol, on the other hand, has no intrinsic anxiolytic
property and may even heighten anxiety in some patients due to its rapid loss of consciousness
and injection pain [56]. However, the interpretation is limited by the small and unequal sample
sizes, lack of randomization, and potential confounding by indication (e.g., patient baseline
anxiety or surgical type). Future prospective studies with standardized anxiety assessments are
needed to confirm these associations.

The data suggest that regional anesthetics (marcaine, lidocaine) provide effective postoperative
analgesia, with most patients reporting mild to moderate pain [34]. Ketamine, when used as an
adjunct, appears to reduce the incidence of severe pain, consistent with its well-known
NMDA-receptor antagonist properties that prevent central sensitization and opioid-induced
hyperalgesia [57,58]. However, the combination of ketamine with succinylcholine and
sevoflurane (row 29) unexpectedly showed two severe pain cases, possibly due to small sample
size or confounding factors (e.g., surgical type). Propofol alone was associated with severe
pain, which may reflect its lack of intrinsic analgesic activity and the potential for injection
pain [59]. The overall low rate of severe pain (9.9%) in this cohort suggests that most regimens,
especially multimodal combinations, achieve acceptable pain control. Limitations include the
small and unequal group sizes, lack of standardized pain assessment timing, and potential
indication bias. Future prospective studies should directly compare ketamine-containing versus
non-ketamine regimens while controlling for surgical procedure and baseline pain thresholds.

Overall, regimens containing local anaesthetics (marcaine, lidocaine) or ketamine tend to yield
lower pain scores, while propofol-based general anaesthesia without additional analgesics
results in more moderate-to-severe pain. This aligns with guidelines recommending
multimodal analgesia.[35]. The data indicate that local anesthetics (marcaine, lidocaine) are
associated with the lowest incidence of side effects, consistent with their favorable safety
profile when used alone or in combination for regional anesthesia [60]. In contrast, thiopental
and succinylcholine as single agents caused side effects in all patients, likely due to known
effects such as cardiovascular depression (thiopental) and postoperative myalgia or
fasciculations (succinylcholine) [61,62]. Propofol-based multidrug regimens without ketamine
exhibited uniformly high side effect rates (90-100%), which may reflect synergistic adverse
effects from neuromuscular blockers, volatile agents, and propofol itself (e.g., hypotension,
respiratory depression) [63].
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Ketamine-containing regimens demonstrated a wide range of side effect incidence (0-100%),
but several combinations (e.g., propofol+ketamine+sevoflurane, 42.9%) had lower rates than
equivalent non-ketamine regimens. This may be explained by ketamine’s sympathomimetic
properties counteracting propofol-induced hypotension, though ketamine itself can cause
psychomimetic side effects [64]. The only regimen with zero side effects in a non-single patient
group was marcaine+lidocaine (0/5), highlighting the safety of local anesthetic mixtures.

The needs for additional postoperative analgesia as this study indicated was 72.7 % of the
studied cohort required analgesia. The findings indicate that local anesthetics (marcaine,
lidocaine) provide the most effective postoperative analgesia, with approximately half or fewer
patients requiring additional pain relief. This is consistent with the well-established role of
regional anesthesia in reducing postoperative opioid consumption and pain scores [34,40]. In
contrast, general anesthetics such as propofol, thiopental, and succinylcholine, when used
alone, universally required supplemental analgesia, reflecting their lack of intrinsic analgesic
properties [59].

Ketamine-containing regimens generally had lower analgesia requirements compared to
similar propofol-based combinations without ketamine. For instance, propofol+sevoflurane
(row 18) had 80% analgesia need, whereas adding ketamine (propofol+ketamine+sevoflurane,
row 22) reduced it to 71.4%. More strikingly, the combination ketamine+Esmeron+sevoflurane
(row 14) required analgesia in only 25% of patients. These observations support the analgesic
efficacy of subanesthetic ketamine as an adjunct, mediated by NMDA receptor antagonism and
prevention of central sensitization [57,58].

However, some ketamine regimens still showed high rates (e.g., row 9: 73.3%, row 29: 100%),
likely due to the inclusion of propofol or succinylcholine, which do not contribute to analgesia.
The best analgesia profile was observed with regional techniques (local anesthetics) and
selected ketamine-based combinations. Limitations include the small sample sizes for many
groups and lack of standardized pain assessment or rescue analgesic protocols. Future
randomized trials should directly compare ketamine-containing multimodal regimens against
regional anesthesia.

This study shows that regional anesthesia with lidocaine or marcaine alone facilitates early
postoperative mobilization, likely due to targeted sensory and motor block without systemic
central nervous system depression [65]. Lidocaine’s rapid offset (especially without
epinephrine) explains its superior same-day recovery compared to marcaine, which has a longer
duration [66]. The slower recovery with marcaine+lidocaine mixture (row 27) may reflect
additive or synergistic prolongation of motor block [67].

Ketamine, when combined with other agents (especially esmeron/rocuronium and
sevoflurane), often yielded same-day movement (rows 14, 15, 22), suggesting that ketamine’s
dissociative anesthesia does not necessarily delay motor recovery when used at subanesthetic
doses [68]. However, ketamine alone (row 5) caused >3 days immobility, possibly due to the
small sample (n=1) or confounding by severe underlying condition. Succinylcholine alone also
resulted in delayed movement, consistent with its known risk of postoperative myalgia and
prolonged weakness in susceptible individuals [62].
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Propofol-based general anesthesia without ketamine produced intermediate recovery (majority
same day or 1-3 days), but slower than lidocaine. The addition of neuromuscular blockers
(atracurium, esmeron) or volatile agents (isoflurane, sevoflurane) did not consistently worsen
recovery times, likely because reversal agents and pharmacokinetics were not controlled in this
observational dataset.

Notably, some ketamine-containing regimens (e.g., row 29 with succinylcholine) had poor
recovery, indicating that co-administration of succinylcholine may counteract ketamine’s
favorable profile. The heterogeneity of combinations and small group sizes preclude definitive
ranking. Nonetheless, the findings strongly support the use of lidocaine or marcaine alone for
procedures where early ambulation is desired [34]. Future studies should standardize
neuromuscular monitoring and reversal protocols.

Preoperative anxiety did not differ significantly between patients who received a preoperative
explanation and those who did not. Although the non-explained group had a slightly lower
anxiety rate, the difference was not statistically significant. This finding contrasts with some
studies that have shown that adequate preoperative information reduces anxiety [69]. However,
other research suggests that the quality and timing of explanation, rather than its mere presence,
determine anxiety reduction [8]. The lack of significance may also be due to the small sample
size of the non-explained group (n=14).

Patients who received preoperative explanation shows a mild postoperative pain in 25.5%,
moderate pain in 43.5% and 8.1% severe pain. Patients who received a preoperative
explanation had a higher proportion of mild/moderate pain but also more severe pain? The
significant p-value indicates an association, but direction is unclear. Better designed studies
show that preoperative information reduces anxiety and may lower pain scores.[70]. This is a
striking and counterintuitive finding. One possible explanation is that patients who receive no
explanation may have undergone very minor procedures (e.g., foreign body removal under
local anaesthesia) where pain is minimal and explanation is deemed unnecessary, introducing
confounding by procedure type [25]. Alternatively, lack of explanation might lead to different
pain reporting behaviour — patients with no expectations may be less likely to label sensations
as “pain” [71]. However, it is also possible that this reflects a failure to provide routine
explanation to patients who later developed less pain, or a documentation bias. The finding
warrants caution and further subgroup analysis.

Patients without preoperative explanation had a higher proportion of severe pain
(28.6%) compared to those with explanation (8.2%). However, they also had a lower overall
pain presence — only 4 out of 14 reported any pain, but among those who did, a higher
percentage was severe. This suggests that when pain occurs in the non-explained group, it tends
to be more intense. This could be because lack of explanation is associated with unexpected
pain, which is perceived as more severe [72]. Conversely, explained patients may have better
coping strategies and expectations that moderate pain perception [73].

Side effect occurrence did not differ in association with explanation and without explanation.
This is expected, as side effects are primarily pharmacologically determined and unlikely to be
influenced by preoperative verbal explanation [32]. Patients who received a preoperative
explanation were much more likely to require postoperative analgesics. The likely explanation
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is confounding by procedure type: more painful or major procedures are more likely to be
accompanied by formal preoperative explanation, while minor procedures with low pain
expectation may have no documented explanation [31]. Thus, explanation is a marker for more
invasive surgery rather than a direct cause of increased pain or analgesic need. This highlights
the importance of multivariable adjustment when interpreting these data.

Table S15 indicated that preoperative explanation is strongly associated with higher rates of
pain presence and analgesia needs, but also with lower severity among those who report pain.
These paradoxical findings almost certainly reflect confounding by procedure type and
complexity rather than a direct causal effect of explanation. More invasive, painful procedures
are more likely to receive formal preoperative explanation, while minor procedures may not.
Therefore, explanation acts as a marker for surgical invasiveness [22]. Future analyses should
adjust for operation type, duration, and anaesthesia type. Despite this, the data also hint that
when explanation is given, patients may report pain more readily (increased detection) but
experience less severe pain due to better preparedness [30]. Clinically, providing thorough
preoperative explanation remains essential for informed consent and patient satisfaction, even
if it 1s associated with higher pain reporting.

4.2. Frequency distribution of cases

The male predominance is common in orthopedic trauma and joint surgery populations,
reflecting higher injury rates in males and differing patterns of joint disease [ 74]. However, the
proportion of females (37.3%) is substantial and comparable to other postoperative pain studies
[75]. The largest age groups were 21-30 years (39.1%) and 3140 years (26.7%), together
comprising nearly two-thirds of the sample. This distribution suggests a predominantly young
to middle-aged adult population, which is typical for elective orthopedic procedures such as
knee arthroscopy, fracture fixation, and ligament repairs [76]. The relatively small number of
elderly patients (>61 years, n=6) limits generalizability to geriatric orthopedic populations.
Higher education levels are known to influence health literacy, pain reporting, and adherence
to postoperative instructions [30]. The diversity in orthopedic operation types is a strength for
generalizability but requires stratification in outcome analyses [25]. The low use of epidural
(3.1%) and local with analgesia (0.6%) in orthopedic operation may reflect institutional
practice or case mix [34]. The anesthetist’s decision was the primary reason in anesthesia
selection in 66.5% of cases. This indicates that anesthesia selection is largely physician-driven,
which may influence patient anxiety and satisfaction [38]. Most procedures (68.3%) lasted less
than 2 hours, reflecting the predominance of moderate-length operations. Only 10.6% exceeded
3 hours, which were likely complex cases such as joint replacements or fracture fixations [50].
Different drug combinations, indicating substantial heterogeneity in anesthetic protocols. Such
diversity reflects individualized anesthetic practice but complicates outcome attribution. Future
research should group drugs into meaningful categories (e.g., propofol vs. volatile agents,
opioid types) [32]. The high rate of explanation may have reduced anxiety, but the previous
analysis showed no significant association [69].

Preoperative anxiety was present in 72.7%. This high prevalence is consistent with published
rates of 60—-80% in surgical populations [8]. Orthopedic patients often fear pain, loss of
function, and anesthetic risks. The high baseline anxiety underscores the need for routine
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preoperative psychological support [22]. Postoperative pain was reported by 79.5%of the
participants. This is typical for orthopedic surgery, where moderate-to-severe pain is common
in the early postoperative period [35]. The 20.5% without any pain likely underwent minor
procedures or received effective regional anesthesia.

Side effects occurred in 66.5% of the studied population. This high rate is consistent with
postoperative nausea, vomiting, sedation, and dizziness following general anesthesia and
opioids [27]. The 33.5% without side effects likely received regional techniques or multimodal
antiemetic prophylaxis. The present study indicates that nearly three-quarters of patients
needed postoperative analgesics, which is typical for orthopedic procedures [48]. The 27.3%
without analgesia needs may have had minor surgery or effective long-acting regional blocks.
More than half of patients mobilized on the day of surgery, reflecting enhanced recovery
protocols and the predominance of less invasive procedures [36]. However, 11.2% had delayed
mobilisation beyond 3 days, likely due to complex fractures, amputations, or joint replacements
[55].

The study sample is predominantly young to middle-aged, male, well-educated, undergoing
fracture fixation or knee procedures under general anaesthesia chosen by the anesthetist. High
rates of preoperative anxiety (72.7%), postoperative pain (79.5%), side effects (66.5%), and
analgesia needs (72.7%) are consistent with the orthopaedic literature [6,25,32]. The
discrepancy in pain level frequencies requires data verification. These frequency data provide
a solid foundation for the previously reported bivariate associations. Anxious patients had
significantly higher rates of moderate/severe pain compared to non-anxious patients.
Preoperative anxiety is a well-known predictor of acute postoperative pain.[25]. Patients with
side effects experienced more moderate/severe pain compared to those without side effects.
This is likely bidirectional: more intense pain may increase opioid use and side effects, or side
effects may limit analgesic administration.[32]

Early movement was associated with more no/mild pain compared to delayed movement .
Delayed movement correlated with moderate/severe pain. This supports the concept that early
mobilization reduces pain and improves recovery, though causality may be reverse (pain causes
delayed movement).[77. The principal finding of this study was that preoperative explanation
was significantly associated with a markedly reduced odds of the outcome event (OR = 0.002,
95% CI: 0.000-0.073, p = 0.001). This suggests that providing patients with adequate
information before a procedure may have a strong protective effect. This result aligns with
previous research demonstrating that preoperative education reduces patient anxiety, improves
postoperative recovery, and decreases complication rates [78,79]. Patient education has been
shown to enhance coping mechanisms and reduce perioperative stress, which may translate
into better clinical outcomes [80].

The observed trend for preoperative anxiety (p = 0.063, OR = 4.215) suggests that higher
anxiety levels may increase the risk of adverse outcomes, although this did not reach
conventional statistical significance. This finding is consistent with a large body of evidence
linking preoperative anxiety to increased pain, prolonged hospital stay, and higher rates of
postoperative complications [8,81]. The marginal significance may reflect limited statistical
power due to sample size constraints.
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Anesthetic drug dosage approached significance (p = 0.074) with an odds ratio of 0.935,
indicating that each unit increase in drug dosage might slightly reduce outcome risk. This could
reflect better intraoperative sedation or analgesia, though the effect size is small. Previous
studies have documented dose-dependent effects of anesthetic agents on postoperative
outcomes, including cognitive function and recovery time [82].

Several predictors—including sex, age, education, operation type, anesthesia type, anesthesia
section, and operation duration—were not statistically significant in this model. While some
studies have identified these factors as important determinants of surgical outcomes [83,84],
the lack of significance here may be attributable to limited sample size, outcome rarity, or
confounding by the strong effect of preoperative explanation.

Important methodological limitations must be acknowledged. The extremely large standard
errors and odds ratios (e.g., for OpType categories 4, 8, 11 and AnesthesiaType categories)
strongly suggest sparse data or quasi-complete separation in the logistic regression model [85].
This occurs when certain predictor categories perfectly predict the outcome, leading to unstable
estimates and invalid hypothesis tests. In such cases, alternative methods such as Firth’s
penalized likelihood logistic regression or exact logistic regression are recommended [86,87].
Consequently, the non-significant findings for these variables should be interpreted with
extreme caution.

Future research should employ larger sample sizes and consider penalized estimation
techniques to obtain more reliable effect estimates. Nevertheless, the robust association
between preoperative explanation and reduced outcome odds has clear clinical implications:
systematic preoperative patient education should be prioritized as a low-cost, high-impact
intervention to improve surgical outcomes [88].

4.3. Logistic Regression Line Analysis

In this ordinal regression analysis, younger age, lower educational level, and several specific
operation types were independently associated with significantly higher odds of experiencing
greater postoperative pain. These findings align with a growing body of evidence that
postoperative pain is influenced by a complex interplay of demographic, psychosocial, and
surgical factors [25,89].

Age. Our results show that younger patients had dramatically higher odds of severe
postoperative pain compared to the oldest reference group. This age-related difference is
consistently reported in the literature. A systematic review of prognostic models for acute
postsurgical pain identified younger age as one of the most robust predictors [90]. Similarly, a
prospective cohort study of 1,516 patients undergoing various surgical procedures found that
each 10-year decrease in age was associated with a 14% increase in moderate-to-severe pain
on the first postoperative day [91]. Potential mechanisms include greater nociceptive
sensitivity, higher anxiety levels, and different pain expectations in younger individuals [13].
Education. Lower educational attainment was a strong, graded predictor of higher pain levels.
Patients with the lowest education had an OR 0f4565 compared to the highest education group.
This magnitude, though imprecise, is consistent with previous reports that education is a key
social determinant of pain outcomes. A study of 362 surgical patients found that those with
only primary education reported significantly higher pain scores on postoperative days 1, 2,
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and 3 than those with secondary or tertiary education, even after adjusting for analgesia use
[92]. Lower health literacy, reduced understanding of preoperative information, and greater
preoperative anxiety have been proposed as mediating factors [93].

Operation type. The wide variation in ORs across operation types underscores that the
surgical procedure itself is a major determinant of acute pain. Certain operations — notably
thoracic, upper abdominal, and orthopedic procedures — are known to cause more severe
postoperative pain due to extensive tissue trauma, nerve injury, or inflammatory response [31].
In our study, OpType 9 and 10 (which we cannot identify from the coding) produced the highest
ORs, suggesting they may be among the most painful procedures. This is consistent with
findings that mastectomy, thoracotomy, and total knee arthroplasty consistently rank high in
pain intensity surveys [94].

Limitations. The extremely wide confidence intervals for all ORs indicate sparse data or
complete separation — a common issue when many predictor categories have few observations
[95]. Therefore, the exact magnitude of these associations should not be overinterpreted; rather,
the direction and statistical significance are the most reliable takeaways. Future studies with
larger samples or penalized regression methods (e.g., Firth’s logistic regression) are needed to
obtain more stable estimates [86].

Conclusion. Although imprecision, our results confirm that younger age, lower education, and
specific operation types are clinically important risk factors for higher postoperative pain.
These factors should be considered when designing perioperative pain management strategies,
including preoperative education and targeted analgesic protocols. This ordinal regression
analysis identified age, education level, and the type of surgical operation as significant
predictors of postoperative pain. These findings align with a growing body of literature that
emphasizes the multifactorial nature of pain perception in the surgical setting. The significant
effect of age observed in this study is a consistent finding in pain research. In the present
analysis, younger age groups demonstrated larger positive coefficients, indicating a higher
likelihood of experiencing greater postoperative pain. This trend, where younger patients report
more severe pain than older patients, is well-documented. A systematic review of prognostic
models for acute post-surgical pain identified age as one of the most common predictors [88].
Similarly, a Norwegian observational study on gastrointestinal surgery concluded that younger
patients are at a higher risk for severe postoperative pain [96].

This phenomenon is often attributed to age-related changes in nociceptive processing, as well
as differences in pain expectations, coping mechanisms, and physiological resilience. Our
results corroborate these findings, particularly given that the youngest age groups in our study
(groups 1-3, 5) all showed significant positive associations, while the oldest reference group
did not. Education level emerged as a strong and highly significant predictor, with lower
educational attainment consistently associated with higher pain scores. Patients in the lowest
education category had the largest positive coefficient, and the effect diminished stepwise with
each higher education level. This pattern strongly suggests a gradient in pain reporting or
experience based on education. The impact of educational status on postoperative pain is likely
mediated by several factors. It has been hypothesized that individuals with lower education
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may have a poorer understanding of preoperative information, leading to increased anxiety and
depression, and may also have suboptimal request and use of analgesia [92,97].

Indeed, one study found that patients with lower education experienced more pain on all
postoperative days compared to those with higher education, without differences in the quantity
of analgesia used, pointing to differences in perception and coping rather than treatment alone
[92]. Our results strongly support the consideration of education as a key sociodemographic
risk factor for poor pain outcomes.

The type of surgical operation was also a significant predictor, with various operation types
showing large positive coefficients. This finding is intuitive, as different procedures involve
varying degrees of tissue trauma, nerve involvement, and inflammatory response, all of which
directly influence pain intensity. Certain surgical procedures, such as thoracotomy,
mastectomy, and spinal surgery, are known to carry particularly high rates of postoperative
pain-. The wide variation in coefficients across the numerous operation types in our model
underscores the importance of considering procedure-specific factors when planning analgesic
strategies. This is consistent with research showing that the type of surgery is a key predictor
in many pain models [90] and that the factors affecting pain can differ by surgical approach
[98]

Several potentially important predictors, such as PostOpPain, PostOpMov, and sex,
approached but did not reach statistical significance, with p-values between 0.059 and 0.094.
While not significant at the conventional alpha level, these may be clinically relevant and
warrant further investigation in larger samples. The literature on sex differences in pain is
mixed; some studies report that female sex is a significant predictor of higher postoperative
pain [96,99], while others, like the present analysis, find only a trend.

4.4. Combined Discussion: Predictors of Perioperative Qutcomes in Orthopaedic
Surgery

This study examined a range of demographic, clinical, and anaesthetic factors influencing
perioperative outcomes in orthopaedic surgical patients. Key outcomes included preoperative
anxiety, postoperative pain (presence and intensity), side effects, analgesia needs, and time to
postoperative  mobilisation. The findings demonstrate that several factors —
particularly anaesthesia type, patient age, and operation duration — are consistent predictors,
while others such as sex and education showed more selective associations.

Preoperative Anxiety

Preoperative anxiety was present in 72.7% of patients, which aligns with reported rates of 60—
80% in surgical populations [8]. Among the predictors examined, anaesthesia type (p=0.046)
and the reason for anaesthesia selection (p=0.012) were significantly associated with anxiety.
Patients scheduled for general or epidural anaesthesia reported higher anxiety levels than those
receiving spinal or regional anaesthesia, consistent with the notion that remaining awake during
surgery (regional techniques) may reduce fear of “being put to sleep” [38]. Anxiety was highest
when the anaesthetist’s decision drove the choice (78.5%) and lowest when patient illness was
the determining factor (54.5%), suggesting that perceived necessity and patient control
moderate anxiety [22]. Contrary to some literature [9], age and education did not significantly
predict anxiety in this sample, possibly due to the predominantly young, well-educated cohort.

150



INTERNATIONAL JOURNAL OF MEDICAL SCIENCES; AUGUST 2026;9(3):111-161:

ISSNE: 2522-7386; DOI: HTTPS://DOI.ORG/10.32441/9.3.8

Preoperative explanation, although given to 91.3% of patients, did not significantly reduce
anxiety (p=0.461), highlighting that the quality and content of explanation may matter more
than its mere provision [69].

Postoperative Pain — Presence and Intensity

Postoperative pain was reported by 79.5% of patients, with moderate pain being the most
common level. Significant predictors of
pain presence included age (p=0.002), education (p=0.026), anaesthesia type (p=0.001),
and preoperative  explanation (p<0.001).  Pain intensity was  significantly  associated
with sex (p=0.017), age (p=0.021), education (p=0.001), anaesthesia type (p=0.004),
and operation duration (p=0.039).

Younger age consistently predicted higher pain presence and intensity. Patients aged <20 years
had the highest pain rate (96.6%) and those aged 61-70 the lowest (33.3%). This age-related
decline in pain reporting is well documented and may reflect age-related changes in nociceptive
processing, reduced inflammatory response, or altered pain expectations [13,14]. Female
sex was associated with higher pain intensity (moderate-severe) despite similar rates of pain
presence, corroborating extensive evidence that women report greater postoperative pain
[10]. Higher education (>college) was protective: only 70.6% reported any pain (vs. 87.5-95%
in lower education groups) and 52.9% had only mild pain. This likely reflects better health
literacy, coping strategies, and pain self-efficacy [30].

Anaesthesia type had a profound effect. Spinal anaesthesia resulted in the lowest pain presence
(51.9%) and regional anaesthesia the highest proportion of mild pain (75%). General
anaesthesia was associated with more moderate-severe pain. These findings support the
preferential use of regional and neuraxial techniques for postoperative pain control
[34]. Operation duration also mattered: procedures >3 hours had the highest rate of severe pain
(23.5%), while no severe pain occurred in operations <l hour, reflecting greater tissue trauma
and inflammation with prolonged surgery [76].

Preoperative explanation showed a paradoxical association: patients who received explanation
had higher pain presence (84.4% vs. 28.6%) and greater analgesia needs, but among those with
pain, explanation was associated with lower severe pain rates (8.2% vs. 28.6%). This likely
reflects confounding by procedure complexity — more invasive, painful procedures are more
likely to be explained. After adjusting for operation type, the apparent “harm” of explanation
would probably disappear [25].

Side Effects

Side effects occurred in 66.5% of patients. The only significant predictors were anaesthesia
type (p<0.001) and reason for anaesthesia selection (p=0.016). General and epidural
anaesthesia produced side effects in 83.6% and 100% of patients, respectively, whereas spinal
and regional anaesthesia had very low rates (11.1% and 8.3%). This is expected, as general
anaesthetics and epidural opioids cause nausea, vomiting, and sedation [32]. The reason for
selection also mattered: anesthetist-driven choices led to the highest side effect rate (73.8%),
likely because these involved general anaesthesia. Patient illness as a reason was associated
with the lowest side effect rate (45.5%), possibly because high-risk patients receive regional
techniques or modified regimens to avoid side effects [41]. Age, sex, education, operation type,
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and duration were not significant, confirming that side effects are largely determined by
anaesthetic technique rather than patient demographics [27].

Analgesia Needs

Overall, 72.7% of patients required postoperative analgesics. Significant predictors
were age (p=0.008), anaesthesia type (p=0.001), and preoperative explanation (p=0.001).
Younger patients needed more analgesia (82.5% in 20-30 years vs. 16.7% in 61-70 years),
mirroring their higher pain levels. Regional anaesthesia reduced analgesia needs to 33.3%,
while general anaesthesia required 79.3%. Preoperative explanation was again confounded by
procedure type — explained patients had higher needs (76.2% vs. 35.7%). Notably, sex was not
a significant predictor despite females reporting higher pain intensity, raising the possibility of
under-treatment of female pain or different pain expression [ 100].

Postoperative Mobilisation Time

More than half (53.4%) of patients mobilised on the same day, but 11.2% had delayed
mobilisation (>3  days).  Significant  predictors = were age (p=0.002), anaesthesia
type (p=0.010), reason for anaesthesia selection (p<0.001), and operation duration (p<0.001).
Younger age and shorter operation duration strongly predicted earlier mobilisation. Regional
anaesthesia enabled 91.7% same-day mobilisation, whereas spinal anaesthesia was associated
with more delayed mobilisation (22.2% >3 days), possibly due to motor block or post-dural
puncture headache [45]. When the reason for anaesthesia selection was patient illness,
mobilisation was markedly delayed (only 31.8% same day, 36.4% >3 days), reflecting the
impact of comorbidities on recovery [47]. Education, sex, and preoperative explanation did not
significantly affect mobilisation time, suggesting that physiological and anaesthetic factors
dominate.

Clinical Implications

1. Anaesthesia type is the most modifiable and powerful predictor. Regional and spinal
techniques should be prioritised when feasible to reduce pain, side effects, analgesia
needs, and promote early mobilisation.

2. Younger patients require more aggressive pain management and realistic expectation
setting, as they report higher pain intensity.

3. Female patients report higher pain levels; clinicians should avoid under-treatment by
using sex-sensitive pain protocols.

4. Operation duration should be minimised where possible; prolonged cases warrant
intensified pain and mobilisation strategies.

5. Preoperative explanation should be standardised and its content evaluated, but it
should not be withheld — the apparent association with more pain is confounded by
procedure invasiveness.

6. Patient illness as a driver of anaesthesia choice signals a high-risk group needing
tailored perioperative care to improve mobilisation.

4.5. Limitations

This study has several limitations. First, the sample was predominantly young, male, and
well-educated, limiting generalisability to elderly or less educated populations. Second, the
small subgroup sizes (e.g., epidural n=5, patient demand n=2, no explanation n=14) reduce
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statistical power and increase the risk of type II errors. Third, the analysis was bivariate;
multivariable regression is needed to adjust for confounding (e.g., preoperative explanation vs.
operation type). Fourth, the study did not assess psychological factors (e.g., catastrophising,
anxiety sensitivity) that could mediate some associations. Fifth, the single-centre design may
limit external validity. Sixth, many variables, particularly those related to anesthesia type,
section, duration, and drug, had extremely large standard errors and p-values close to 1. Despite
these limitations, the present study successfully identified age, education, and operation type
as robust predictors of postoperative pain, aligning with existing literature. Future research
should focus on addressing the issue of sparse data by either collecting larger samples or
collapsing categories for infrequent predictor levels. Furthermore, the development and
validation of risk prediction models that incorporate these factors could aid in identifying high-
risk patients preoperatively, allowing for more targeted and effective pain management
strategies.
Limitations include the absence of specific side effect types (e.g., nausea, hypotension,
emergence delirium), small sample sizes for many regimens, and lack of standardized
assessment. Despite these, the findings suggest that local anesthetics should be preferred when
feasible, and that adding ketamine to propofol-based anesthesia does not consistently increase
side effect burden compared to propofol alone. Future studies should stratify by side effect
category and control for surgical procedure and patient comorbidities.
4.6. Conclusion
Despite the imprecision of the odds ratio estimates, our results confirm that younger age, lower
education, and specific operation types are clinically important risk factors for higher
postoperative pain. It was recommending routine preoperative risk stratification, simplified
educational interventions for patients with low education, age-adapted analgesic protocols,
procedure-specific multimodal analgesia, regular pain reassessment, and EHR-based decision
support to improve pain outcomes in high-risk surgical patients. This comprehensive analysis
of 161 orthopaedic surgical patients identified anaesthesia type as the strongest and most
consistent predictor of perioperative outcomes, followed by age, operation duration,
and reason for anaesthesia selection. Sex and education showed selective associations with pain
intensity, while preoperative explanation was confounded by procedure complexity. These
findings support the use of regional anaesthesia, age-tailored pain management, and early
mobilisation protocols. Future research should employ multivariable models and include
psychological measures to further elucidate the mechanisms underlying these associations.
Clinical Recommendations
Based on the findings that younger age, lower educational level, and specific operation types
are independently associated with significantly higher odds of severe postoperative pain, the
following clinical recommendations are proposed to improve perioperative pain management.
1. Preoperative risk stratification

All surgical patients should undergo a brief preoperative assessment that includes age,

educational level, and planned operation type to identify those at high risk for severe

postoperative pain [91]. A simple risk score incorporating these three factors could be
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developed and validated in future studies [90]. High-risk patients can then be flagged

for intensified pain management protocols.
2. Targeted educational interventions for patients with lower education
Patients with limited formal education are at particular risk for poor pain outcomes, possibly
due to lower health literacy and inadequate understanding of pain management options [92].
Clinicians should provide simplified, multimodal preoperative education using plain
language, visual aids, and teach-back methods to ensure comprehension. This has been shown
to reduce postoperative pain intensity and improve satisfaction [91,93].
3. Age-adapted analgesic protocols
Younger patients (e.g., < 50 years) should receive more aggressive, multimodal analgesia,
including regional techniques when appropriate, because they consistently report higher pain
scores than older patients [13]. Conversely, older patients may require lower doses but should
not be undertreated [101]. Age-stratified pain management pathways should be implemented.
4. Procedure-specific pain management
For operation types identified as highly painful (e.g., OpType 9 and 10 in this study), routine
use of preventive multimodal analgesia is recommended, including non-opioid adjuvants
(acetaminophen, NSAIDs, gabapentinoids) and regional anaesthesia techniques [3174].
Enhanced Recovery After Surgery (ERAS) protocols already incorporate such
procedure-specific recommendations [102].
5. Regular postoperative pain reassessment
In high-risk patients, pain should be reassessed at least every 4 hours for the first 24 hours using
a validated numeric rating scale [ 103]. Proactive rather than reactive pain management — e.g.,
scheduled non-opioid analgesics combined with on-demand opioids — reduces pain intensity
and opioid consumption [35].
6. Health system level actions
Healthcare institutions should integrate these risk factors into electronic health record
(EHR)-based clinical decision support systems, triggering automatic pain management alerts
for high-risk patients [104]. Additionally, preoperative nursing assessments should routinely
capture education level and age to guide care planning.
The summary of the clinical recommendation based on the present study identification of risk
factors for severe operative pain is shown in Table.74. Based on the findings of the present
study presented in Tables. S16 and S17, the clinical recommendations are: (1) routine
preoperative risk stratification incorporating age, education, and operation type; (2) simplified,
teach-back preoperative education for patients with lower education; (3) age-adapted
multimodal analgesia, especially for patients under 50 years; (4) procedure-specific enhanced
recovery protocols for high-pain operations; and (5) EHR-based alerts for patients with
multiple risk factors to trigger proactive pain reassessment every 4 hours postoperatively.
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