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ABSTRACT

Introduction. Post-operative pain management varies across
healthcare systems and cultural contexts. While opioids are
central in the United States, many countries rely on non-opioid
strategies due to limited access or cultural norms. Authors of
this study compared pain management strategies and outcomes
among orthopedic trauma patients at academic centers in the
United States and Ethiopia.

Methods. A retrospective cohort study was conducted of patients
undergoing orthopedic trauma surgery at Tikur Anbessa Spe-
cialized Hospital (Ethiopia) and the University of Kansas Health
System (United States) between May and October 2022. Visual
Analog Scale (VAS) pain scores at 24 and 48 hours post-opera-
tively, analgesic use, and demographics were analyzed.
Results. Ethiopian patients often were more male, younger, and
had lower body mass indexes and fewer comorbidities (e.g.,
obesity, diabetes, smoking) than United States patients. Despite
receiving fewer analgesics and no post-operative nerve blocks,
Ethiopian patients reported lower VAS pain scores at both 24
and 48 hours. In the United States cohort, patients with nerve
blocks had lower pain scores than those without; however, both
groups reported higher scores than Ethiopian patients. In the
United States, pain scores correlated positively with the number
of analgesics administered.

Conclusions. Ethiopian patients reported better pain control
despite fewer interventions, suggesting that systemic,
demographic, and cultural factors may strongly influence post-
operative pain experiences. These findings underscore the
importance of context-sensitive approaches to pain management
and highlight the need for further research to inform equitable,
effective strategies across diverse settings.

INTRODUCTION

Post-operative pain management remains a global challenge.
In the United States, opioids have traditionally served as the cor-
nerstone of post-surgical analgesia. However, growing concerns
about adverse effects and dependency risks have driven a shift
toward multimodal, opioid-sparing strategies."

Opioid prescribing practices vary widely across countries,

shaped by healthcare infrastructure, regulations, and cultural
norms.® For example, Young et al.” found that American patients
were prescribed significantly higher morphine milligram equiva-
lents than patients in the Netherlands and Haiti. Similarly, Ayres
et al.® reported that Romanian patients, who received no opioids,
experienced more pain in the first 24 hours post-operatively but
less pain in the second 24 hours compared to American patients
receiving opioids.

In many low- and middle-income countries (LMICs), limited
access to medications and interventions such as regional nerve
blocks or intravenous opioids necessitates reliance on lower-inten-
sity strategies. These disparities create opportunities for natural
comparisons between high-resource and resource-limited set-
tings. Cultural coping mechanisms and patient expectations may
further shape how pain is perceived and reported.®

Such global differences highlight the importance of understand-
ing how systemic and cultural factors influence pain experiences.
As high-use countries move toward alternatives to opioid-centric
models, examples from LMICs demonstrate that effective pain
control is possible without opioids. Religious beliefs, patient
expectations, clinician-patient relationships, and health literacy
are among the factors that can shape pain perception, expression,
and management.

In this study, we compared post-operative pain management
strategies and outcomes among orthopedic trauma patients at two
academic medical centers: one in Ethiopia and one in the United
States. This collaboration between the University of Kansas Health
System and Tikur Anbessa Specialized Hospital sought to explore
cross-national practices, enhance understanding of global pain
management, and identify context-specific strategies for resource-
limited settings. We hypothesized that American patients would
receive more opioids but report worse pain control, given prior
evidence linking higher opioid use with increased pain sensitivity,
cultural expectations, and opioid-induced hyperalgesia.®

METHODS

Study Design. This retrospective cohort study compared post-
operative pain management among orthopedic trauma patients
treated at two academic medical centers: The University of Kansas
Health System (Kansas City, KS, USA) and Tikur Anbessa Special-
ized Hospital (TASH; Addis Ababa, Ethiopia). TASH, Ethiopia’s
primary referral hospital, has limited opioid availability (e.g., tra-
madol, morphine), and use in orthopedic patients is minimal due
to supply constraints and restrictive prescribing practices. Post-
operative nerve blocks are not routinely administered.® Surgeries
were performed between May 1 and October 31, 2022. Institutional
review board (IRB) approval was obtained from both institutions,
and informed consent was waived due to use of de-identified data.
The institutions were chosen based on an established academic
partnership, providing a unique opportunity to compare ortho-
pedic trauma care and post-operative pain management across
distinct resource and cultural contexts.

American data were extracted from the Healthcare Enterprise
Repository for Ontological Narration (HERON), a de-identified
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electronic health record platform using Current Procedural Termi-
nology (CPT) and International Classification of Diseases (ICD-10)
codes.’ Ethiopian data were prospectively collected during patient
care and entered into Research Electronic Data Capture®
(REDCap®), hosted at the University of Kansas Medical Center.!*!

Inclusion Criteria. Eligible participants were >18 years
anunderwent surgical fixation for traumatic fractures, includ-
ing acetabulum, bimalleolar, trimalleolar, clavicle, distal radius,
femoral head/neck/shaft, pelvis, pelvic ring, pilon, proximal
humerus, tibia with fibula, or tibial plateau. Patients with multi-
ple qualifying injuries were categorized as polytrauma. Exclusion
criteria included non-operative management, pregnancy, or
incomplete post-operative pain score documentation.

Data Collection. Variables included demographics (age,
sex, body mass index [BMI]), injury characteristics (fracture
type, mechanism of injury, time from injury to admission), and
comorbidities (obesity, diabetes, smoking, alcohol use). Pain
management variables included opioid and non-opioid medi-
cations, route of administration, opioid doses (converted to
morphine milligram equivalents [MMEs]), and use/timing of
peripheral nerve blocks.

Pain Score Measurement. Pain was measured using the Visual
Analog Scale (VAS; 0 =no pain, 10 = worst imaginable pain).'
When multiple scores were recorded within a 24-hour window,
the mean was used for 0-24- and 24-48-hour intervals.

Statistical Analysis. Categorical variables were summarized as
frequencies and percentages; continuous variables as means and
standard deviations. Normality was assessed with the Shapiro-
Wilk test. Group comparisons used Chi-square or Fisher’s
exact tests for categorical variables and independent ¢-tests or
Wilcoxon rank-sum tests for continuous variables, depending
on distribution. Analyses were conducted in R version 4.3.1 (R
Foundation for Statistical Computing, Vienna, Austria), with sig-
nificance set at a = 0.05. To evaluate whether analgesic intensity
was associated with pain, Pearson correlations were computed
between the total number of analgesics administered (opioid
and non-opioid, unweighted by dose) in the first 24 and 48 hours
and corresponding VAS pain scores. Linearity was checked with
scatterplots, and both variables were tested for normality. Cor-
relations were stratified by cohort (Ethiopia vs. United States).

RESULTS

Patient Demographics. Of 357 patients, 122 were Ethiopian and
235 American. Ethiopian patients were younger, more often male,
and had lower mean weight and BMI compared with Americans
(all p <0.001; Table 1).

Comorbidities and Pain Scores. Obesity (37.9% vs. 1.6%) and
diabetes (17.0% vs. <1%) were more prevalent in Americans.
Smoking rates differed significantly, but alcohol abuse did not. In
the American cohort, neither obesity nor diabetes was associated
with higher post-operative pain scores at 24 or 48 hours.

Mechanisms of Injury. Falls were the most common mecha-
nism in Americans (54%), followed by motor vehicle accidents
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(26%). Among Ethiopians, motor vehicle accidents were most
common (44%), followed by falls (26%). Less frequent causes
included gunshot wounds (19 vs. 11), assaults (11 vs. 6), crush
injuries (6 vs. 4), pathologic fractures (0 vs. 4), recreational injuries
(0 vs. 21), and other/unknown causes.

Time to Admission. Ethiopian patients had longer average
delays from injury to hospital admission (16.8 + 56.0 days vs. 6.0
+ 8.8 days), though this was not statistically significant (p = 0.23).
The wide variability in Ethiopia likely reflects delayed presenta-
tion and limited access to care.

Injury Types. Distal radius and trimalleolar fractures were
more common in Americans, while tibia/fibula and femoral shaft
fractures predominated in Ethiopians.

Post-Operative Pain and Analgesia. Pain management differed
markedly. No Ethiopian patient received a peripheral nerve block,
compared with 48.9% of Americans. Among Americans who did,
pain scores were unexpectedly higher (24h: 5.2 £2.9; 48h: 6.4 +2.6)
than Ethiopians. To standardize comparisons, analyses excluded
patients with blocks. Without blocks, American patients reported
significantly higher pain scores than Ethiopians at both 24h (5.5 +
2.7 vs. 4.8 +1.7, p=0.004) and 48h (6.6 + 2.5 vs. 2.8 + 1.6, p <0.001;
Table 2). Notably, Ethiopian pain scores declined from 24 to 48h,
while American scores increased.

Analgesic Use. Analgesic profiles differed (Table 3). Ethiopi-
ans received primarily tramadol (99%), with diclofenac (37%) and
paracetamol (2%). Americans received fentanyl (69%), paracetamol
(47%), oxycodone (41%), hydromorphone (28%), and ketorolac
(2%). Mean doses (+SD) were Ethiopians: tramadol 50 mg (0.0),
diclofenac 72 mg (8.6), paracetamol 1000 mg (0.0); Americans:
paracetamol 833 mg (182.6), fentanyl 47 mcg (74.3), oxycodone
9 mg (3.2), hydromorphone 1.2 mg (2.1), ketorolac 23 mg (10.3).

Dosing Patterns. Ethiopian tramadol was almost always sched-
uled TID (96-98% across 48h). Diclofenac was BID (51%) or PRN
(49%). American paracetamol schedules varied (BID 23%, TID
32%, QID 4% in first 24h; mostly QID in second 24h, 72%). Fentan-
yl use was inconsistent initially but escalated, with most patients
requiring >3 doses in the second 24h (93%). Oxycodone and hydro-
morphone were usually scheduled 2-4 times daily. Ketorolac was
given BID in the first 24h and TID-QID thereafter.

Correlations Between Analgesia and Pain. In Ethiopia, the
number of analgesics did not correlate with pain scores. In con-
trast, Americans receiving more analgesics reported higher pain,
with significant positive correlations at 24h (r=0.502, p <0.001) and
48h (r=0.203, p = 0.039).
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Table 1. Summary of Ethiopian and American orthopedic fracture
patient demographics.

Demographics Ethiopian Par- American P value
ticipants, n=122 Participants, n
=235
Female/Male 21/101 122/113 p <0.001
Age (Years) 349+15.3 47.7+17.6 p <0.001
Body Mass Index (kg/m2) 22.2+2.7 29.3+£8.0 p <0.001

Note: Gender is represented as counts and compared between groups using a Chi-
square test. Means and standard deviations are reported for age and body mass
index (BMI). Age and BMI were compared using t-test or Wilcoxon rank sum tests

as appropriate.

Table 2. Comparison of post-operative visual analog scale (VAS) pain
scores between Ethiopian and American orthopedic fracture patients
who did not receive a peripheral nerve block.

Pain Score Ethiopian Partici- American Partici- P value
pants, n =122 pants, n =235

24 hours 48+17 55+27 p =0.004

48 hours 28+1.6 6.6+25 p <0.001

Note: Means and standard deviations are reported, and comparisons between
groups were made using independent ¢-tests.

Table 3. Post-operative analgesics administered to Ethiopian and
American orthopedic patients in the first 24 and 48 hours after
surgery. Means and standard deviations are reported for doses. Fre-

quencies and percentages are presented for medication use.

Ethiopian Participants

Analgesic (dose) 1st24h,n (%) 2nd 24h,n (%) n (%)
Tramadol (mg) BID: 5 (4) BID: 2 (2) 121 (99)
TID: 116 (96) TID: 118 (98)
Diclofenac (mg) PRN: 22 (49) PRN: 9 (20) 45 (37)
BID: 23 (51) BID: 36 (80)
Paracetamol (mg) PRN: 2 (100) - 2(2)
American Participants
Analgesic (dose) 1st 24h,n (%) 2nd24h,n (%) n (%)
Paracetamol (mg) BID: 56 (23) BID: 15 (6) 118 (47)
TID: 78 (32) TID: 52 (21)
QID:107 (4) QID: 180 (72)
>QID: 6 (3)
Fentanyl (mcg) BID: 53 (21) BID: 41 (17) 172 (69)
TID: 67 (27) TID: 83 (33)
QID: 59 (24) QID: 41 (17)
>QID: 69 (28) >QID: 83 (33)
Hydromorphone (mg)  BID: 110 (44) BID: 58 (24) 69 (28)
TID: 46 (19) TID: 87 (35)
QID: 57 (23) QID: 58 (24)
>QID: 34 (14) >QID: 43 (18)
Oxycodone (mg) BID: 94 (38) BID: 64 (26) 102 (41)
TID: 74 (30) TID: 53 (21)
QID: 59 (24) QID: 71 (29)
>QID: 19 (8) >QID: 60 (24)
Ketorolac (mg) BID: 249 (100) TID: 124 (50) 6(2)

QID: 124 (50)

Abbreviations: PRN, as needed; BID, two times daily; TID, three times daily;
QID, four times daily; >QID, more than four times daily.
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DISCUSSION

This cross-national analysis highlights that post-operative
pain outcomes are influenced by more than pharmacologic
intensity. Demographics, mechanisms of injury, systemic factors,
and cultural expectations all shaped how pain was perceived,
reported, and treated. These findings underscore why universal
pain management strategies may not translate equally across
settings.

Ethiopian patients were significantly younger, more male,
and leaner than American patients. These differences align
with trauma patterns in LMICs, where occupational exposure,
reliance on public transport, and weaker safety enforcement
disproportionately affect younger men.”*"* Such demographic
factors may shape both pain thresholds and reporting behaviors,
reflecting broader social and economic influences. Mechanisms
of injury also diverged: Americans more often sustained falls,
recreational, and pathologic fractures, while Ethiopians expe-
rienced motor vehicle accidents, gunshot wounds, and crush
injuries; patterns consistent with occupational and societal risks.

BMI differences further highlight physiologic contributors to
pain. Obesity-related inflammation can exacerbate chronic pain
and impair recovery,'®”” whereas low BMI may signal malnutri-
tion and poor bone healing. Both extremes alter bone density
and fracture risk, potentially shaping pain outcomes." Time to
surgery also differed; Ethiopians had longer delays, possibly
reducing acute nociceptive pain before surgery, while Americans
underwent earlier fixation during peak inflammatory response.”

Analgesic strategies varied markedly. Nerve blocks, used
only in the United States, provided modest benefit but did not
equalize pain outcomes. This challenges assumptions about
their universal efficacy and suggests cultural expectations,
prior opioid exposure, and care environments modulate their
effect.”?! Similarly, the positive correlation between number
of analgesics and pain in Americans, but not Ethiopians, likely
reflects reactive prescribing rather than true efficacy. These find-
ings highlight that escalating medications does not necessarily
improve outcomes without addressing underlying pathology or
patient expectations.?

Limitations. This study has limitations. We did not account
for preoperative analgesic use or psychological factors such as
preoperative anxiety, both of which may affect post-operative
pain. Cohorts also differed in demographics and comorbidities,
including age, sex, BMI, obesity, and diabetes. The retrospec-
tive design precludes causal inference, and variability in care
protocols (e.g., nerve blocks, medication regimens) introduces
confounding. Cultural influences on pain reporting are difficult
to quantify; however, psychological factors, such as preoperative
anxiety, likely contributed, as prior studies have documented
differences in anxiety prevalence across settings.?** Finally, reli-
ance on 24-hour mean VAS scores limited temporal granularity.
Despite these limitations, the trends align with prior research
on opioid-induced hyperalgesia, cultural influences, and demo-
graphic effects on recovery.'¢1%2%%



CONCLUSIONS

Despite not receiving post-operative nerve blocks, Ethiopian
patients reported consistently lower pain scores than American
patients, even when the latter received blocks. While fracture
types also differed; distal radius and trimalleolar more common
in Americans, tibia/fibula and femoral shaft more common in
Ethiopians; these contrasts cannot fully explain the differences
observed. Instead, system-level, cultural, and physiologic factors
likely play a central role.

Future research should examine how multimodal, non-opioid
strategies perform across diverse environments, particularly in
resource-limited settings. Attention to surgical timing, patient
expectations, and the contextual effectiveness of nerve blocks will
be key to developing equitable, culturally attuned approaches to
post-operative pain management.
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