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Introduction: Acute long bone fractures, such as femur and humerus fractures, frequently lead to
emergency department (ED) visits and require timely pain management. However, disparities in
analgesia administration persist across age and sex. This study investigates how these intersecting
patient characteristics affect the timing and receipt of analgesia in both prehospital and ED settings.

Methods: We conducted a retrospective cohort study of adults (= 18 years of age) presenting to

a Level | trauma center ED in 2022 with femur or humerus fractures. Demographics, analgesia
timing, and receipt in both prehospital and ED settings were extracted from medical records. Our
analysis included all forms of initial analgesic administration, including both narcotic and non-narcotic
medications. We further categorized treatments to distinguish between any analgesia and narcotic
analgesia. Multivariable Poisson and logistic regression models were used to assess disparities,
adjusting for triage acuity, arrival method, initial pain score, and prehospital analgesia.

Results: Among 553 patients, 75% were = 65 of age and 63% were female. Older adults
experienced significantly longer delays to ED analgesia compared to younger adults (median 81 vs
44 minutes; +54.9% adjusted delay; P < .001) and were less likely to receive prehospital analgesia
(44% vs 66%; odds ratio 2.52; P < .001). Sex-based disparities were also evident: females waited
longer than males for ED analgesia (median 76 vs 57 minutes; +12.9% adjusted delay; P < .001).
Among those who received prehospital analgesia, females waited 43% longer than males for
subsequent ED pain treatment (median 72 vs 30 minutes; P <.001).

Conclusion: Age and sex disparities exist in both prehospital and ED pain management for long
bone fractures. Older adults were less likely to receive prehospital analgesia and experienced
prolonged delays in the ED. Female patients had longer ED wait times for analgesia, especially
following prehospital treatment administered by emergency medical services responders. [West J
Emerg Med. 2026;27(1)152—-158.]

INTRODUCTION

Acute fractures are a common reason for emergency
department (ED) evaluation, and managing these injuries
requires balancing timely pain control with appropriate

patient and clinician factors.*” Clinicians may hesitate to

fracture care. However, pain management in the ED is often older adults (> 65 years of age) is often complex due to
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delayed and undertreated,' with variations influenced by both

prescribe opioids to younger patients due to concerns about
addiction and misuse,'® while prescribing pain medication for
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multimorbidity, polypharmacy, altered drug metabolism, and
the risk of opioid-induced delirium.!'"'> These factors
contribute to oligoanalgesia in this population, impacting their
quality of life.

Disparities in analgesia delivery have been documented
across patient characteristics, including age, sex, and
ethnicity.*>"® Sex-based differences, particularly in the
management of chronic musculoskeletal pain, are well-
documented, with women often receiving less effective pain
control.” Older adults are disproportionately affected by
osteoporotic fractures, which occur earlier in women due to
their earlier onset of bone loss.!* In this study we investigated
sex and age disparities in the delivery and timing of analgesia
for patients with acute long bone fractures, focusing on femur
and humerus fractures. These fractures, hallmark injuries of
osteoporosis, often carry significant morbidity and demand
prompt and effective pain management. The intersection of
sex- and age-related differences in acute fracture pain
management, both in the prehospital and the hospital setting,
particularly in geriatric patients, remains unclear.

METHODS

This retrospective cohort study included patients > 18
years of age who presented to a single, Level 1 trauma center
ED between January 1-December 31, 2022, with a final
diagnosis of a femur or humerus fracture. The ED has an
annual volume of approximately 80,000 visits. Patients were
identified through diagnostic codes in the electronic health
record (Epic Systems Corporation, Verona, WI), and all
eligible patients during the study period were included. We
used a consecutive sampling method to ensure inclusion of all
eligible cases. Data were abstracted using standardized data
collection forms. Abstracted variables included patient age,
biologic sex, fracture type, means of arrival (emergency
medical. services [EMS] vs private vehicle), whether pain
medication was administered in the prehospital and ED
settings, and time from ED arrival to analgesia administration.

We abstracted analgesic administration as two binary
variables: any analgesia (yes/no), and any opioid (yes/no). We
did not collect data on specific nonopioid analgesics (eg,
acetaminophen, non-steroidal anti-inflammatory drugs,
ketamine). For patients transported by EMS, prehospital
medication administration data were extracted from the EMS
database. Due to frequent inaccuracies in recorded
administration times, only the presence or absence of
prehospital analgesia was recorded. We did not include nerve
blocks and non-pharmacologic treatments in our analysis as
they were not used as initial interventions in either the
prehospital or ED setting. In contrast, both administration and
timing of analgesia were reliably recorded in the ED.

One author SM with extensive experience with the EMS
database trained a second abstractor. Abstractor performance
was monitored throughout data collection. To minimize bias,
the abstractor collecting prehospital data was blinded to the

Population Health Research Capsule

What do we already know about this issue?
Disparities in emergency pain management by
age and sex exist, but their interaction across
prehospital and emergency department settings
is poorly understood.

What was the research question?

Do age and sex impact timing and likelihood
of analgesia in prehospital and emergency care
for long bone fractures?

What was the major finding of the study?
Older adults experienced significantly longer
delays to ED analgesia compared to younger
adults (81 vs 44 min; 54.9% longer, P <.001), as
did females (76 vs 57 min; 43% longer; P < .01).

How does this improve population health?
Findings highlight vulnerable groups—older
adults and females—at risk for delayed pain care,
informing targeted, equitable interventions.

study hypothesis until after data collection was complete. We
evaluated interobserver reliability on a subset of cases, with
complete agreement (k = 1.0) observed across all abstracted
variables. Missing data were infrequent and are described
where applicable in the results. No imputation was
performed; we conducted analyses using available case data.
Regarding triage levels, patients with similar injuries may
have been assigned different Emergency Severity Index (ESI)
levels based on presenting vital signs, comorbidities, or initial
pain severity. To account for this, we included ESI level as an
adjustment variable in all regression models, and Table 1 was
updated to ensure internal consistency across comparisons.

This study adhered to all 12 recommended
methodological elements for retrospective chart review as
outlined by Worster and Bledsoe, ! including clearly defined
case selection criteria, standardized variable definitions,
abstractor training and monitoring, blinding to the study
hypothesis, use of abstraction forms, assessment of
interobserver reliability, and appropriate handling of missing
data. The Institutional Review Board (IRB) deemed the study
exempt, and consent was waived by the IRB.

DATA ANALYSIS

We divided patients into two age groups: adults (18-64
years) and older adults (> 65 years of age). Older adults were
further stratified into 65-84 years and > 85 years of age for
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Table 1. Patient demographics and emergency department visit characteristics for long bone fractures as part of a retrospective cohort
study examining age and sex disparities in prehospital and emergency department pain management.

Adults, 18-64 Older Adults, = 65 All Patients
(n=139) (n=414) (N = 553)
Patient demographics
Age, years
Median (Q1, Q3) 56 (38, 60) 81 (73, 87) 76 (64, 85)
Sex, n (%)
Female 65 (46.8%) 284 (68.6%) 349 (63.1%)
Male 72 (51.8%) 128 (30.9%) 200 (36.2%)

Unknown/Did not disclose
Fracture location, n (%)
Femur
Humerus
Means of arrival, n (%)
EMS arrival
Non-EMS arrival
Triage ESI, n (%)
Level 1-2
Level 3-4
Unspecified acuity
Treatment characteristics
Time in treatment, minutes
Median (Q1, Q3)
ED length of stay, minutes
Median (Q1, Q3)
Any analgesia, n (%)
No
Yes
Any opioid, n (%)
No
Yes

Arrival to pain medication, minutes

2 (1.4%)

70 (50.4%)
69 (49.6%)

91 (65.5%)
48 (34.5%)

34 (24.5%)
104 (74.8%)
1(0.7%)

225 (148, 338)

292 (180, 381)

26 (18.7%)
113 (81.3%)

40 (28.8%)
99 (71.2%)

2 (0.5%)

315 (76.1%)
99 (23.9%)

338 (81.6%)
76 (18.4%)

42 (10.1%)
371 (89.6%)
1(0.2%)
270(198, 356)

303 (227, 398)

90 (21.7%)
324 (78.3%)

138 (33.3%)
276 (66.7%)

4(0.7%)

385 (69.6%)
168 (30.4%)

429 (77.6%)
124 (22.4%)

76 (13.7%)
475 (85.9%)

2 (0.4%)

262 (183, 355)

301 (216, 397)

116 (21.0%)
437 (79.0%)

178 (32.2%)
375 (76.4%)

Median (Q1, Q3) 44 (19, 88) 81 (41, 144) 72 (31, 132)
Clinician to pain medication, minutes
Median (Q1, Q3) 19 (5, 48) 46 (17, 96) 37 (14, 83)
ED, emergency department; EMS, emergency medicine services; ES/, Emergency Severity Index; Q, quartile.
sensitivity analyses. Sex was categorized as male or female compared between age groups and sex using univariable
based on hospital records. logistic regression. We report results with odds ratios (OR)
The primary outcome of interest was the time from and 95% CIL.
patient arrival in the ED to analgesia administration. We
analyzed time to analgesia administration using multiple RESULTS
Poisson regression, with adjustments for triage ESI, means Cohort Characteristics

of arrival, prehospital analgesia, and initial pain score.

A total of 553 patients with a femur or humerus fracture

Results were reported as adjusted percent differences (APD)  were included in this study; 414 (74.9%) were older adults (>
with 95% CI. We conducted a secondary analysis to evaluate 65 years of age), and 139 (25.1%) were adults18-64 years

whether patients arriving at the ED via EMS received

(Table 1). We collected initial pain scores for all patients and

prehospital analgesia. Receipt of prehospital analgesia was included those scores in our adjusted models. Female patients
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comprised 63.1% (n = 349) of the fracture patients while
males accounted for 36.2% (n = 200).

Age Analysis

Older adults experienced significantly longer wait times
for pain medication after arriving in the ED compared to
adults < 64 years of age, with a median time of 81 minutes
(IQR 41-144; Table 2) vs 44 minutes (IQR 19-88) (APD
+54.9%, 95% CI 50.9-59.1%, P < .001; Table 3) after
adjusting for triage ESI, first pain score in the ED, means of
arrival, and prehospital analgesia.

In the prehospital setting, adults < 64 years of age (66.3%)
were more than twice as likely to receive analgesia compared
to older adults > 65 (43.8%, OR 2.52, 95% CI, 1.53-4.14, P <
.001), and older adults 65-84 years of age were significantly
more likely to receive prehospital analgesia compared to those
aged > 85 years (OR 1.72, 95% CI, 1.09-2.70, P =.02). Upon
arrival to the ED via EMS, older adults who did receive
prehospital pain medication experienced a significantly longer
wait for additional pain management in the ED compared to
younger adults (median 68 vs 30 minutes, APD +77.2%, 95%
CI, 68.8-86.0%, P < .001), even when adjusting for initial pain
score and triage ESI. Older adults arriving to the ED via
private vehicle experienced significantly longer delays in
receiving pain medication compared to adults < 64 years of
age, with an adjusted difference of approximately 33% after
accounting for triage ESI and pain scores (median 101 vs 70
minutes, APD +32.8%, 95% Cl, 15.7-52.4%, P <.001).

Sex Disparities
Overall, female patients experienced longer delays in

analgesia administration than males in the ED, with a median
wait time of 76 minutes (IQR 41-135) vs 57 minutes (24-118).
After accounting for means of arrival, prehospital analgesia,
triage ESI level, and first pain score in the ED, females had a
13% longer wait for pain medication compared to males (APD
+12.9%, 95% CI, 10.6-15.3%, P < 0.001). Among younger
adults there was no difference in time to pain medication
between females and males (median 49 vs 39 minutes; APD
+1.0%, 95% CI, -3.7% to +5.9%, P = .68). However, older
adult females waited significantly longer for pain medication
compared to older adult males (median 83 vs 70 minutes; APD
+5.0%, 95% Cl, 2.5-7.5%, P < .001).

No sex differences were observed in prehospital analgesia
administration (49.2% for females vs 47.7% for males, OR
1.06, 95% CI, 0.71-1.58, P =.76). However, among EMS-
arriving patients who received prehospital analgesia, females
waited 43% longer for additional pain medication in the ED
compared to males (median 72 vs 30 minutes, APD +43.0%,
95%, CI 7.2-49.0%, P < .001). This difference in time to pain
medication among EMS-arriving patients was significant
among both age groups; adult females waited 59% longer than
adult males (median 51 vs 21 minutes; APD +59.0%, 95% CI,
45.3-73.9%, P <.001) whereas older adult females waited
28% longer than older adult males (median 74 vs 43 minutes;
APD +27.7%, 95% CI, 14.8-42.0%, P <.001).

DISCUSSION

This analysis demonstrates clear age- and sex-based
disparities in the timeliness of analgesia administration for
patients with acute femur and humerus fractures across the
prehospital and ED settings. Older adults, especially those aged

Table 2. Summary of pain medication administered for patients presenting to the emergency department with femur or humerus fractures.

EMS Arrival

All Patients

No Prehospital Analgesia

Prehospital Analgesia Non-EMS Arrival

Received any analgesia, n (%)
Age group, n (%)

Adults, 18-64 113 /139 (81.3%)

Older adults, 65+ 324 /414 (78.3%)
Sex, n (%)

Male 153 /200 (76.5%)

Female 281/ 349 (80.5%)

Time from ED arrival to analgesia, minutes
Age group, median (Q1, Q3)

Adults, 18-64 44 (19, 88)

Older adults, > 65 81 (41, 144)
Sex, median (Q1, Q3)

Male 57 (24, 118)

Female 76 (41, 135)

27/ 34 (79.4%)
142 /192 (74.0%)

64 / 87 (73.6%)
103 / 137 (75.2%)

47 | 57 (82.5%)
122 / 146 (83.6%)

39/ 48 (81.3%)
60 /76 (78.9%)

57 /73 (78.1%)
112/ 130 (86.2%)

37 1 47 (78.7%)
68 /85 (80.0%)

47 (19, 73) 30 (15, 66) 70 (25, 149)
85 (50, 149) 68 (41, 124) 101 (30, 171)
81 (42, 125) 30 (16, 59) 96 (35, 166)
83 (44, 139) 72 (44, 121) 86 (23, 154)

ED, emergency department; EMS, emergency medicine services; Q, quartile
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Table 3. Comparison of time from emergency department arrival to first pain medication for long bone fractures by patient age and sex.

Patients, Arl_'ival to first pain med Adjusted percent difference Pvalue
n (%) in the ED, minutes (95% CI)
All Patients'
Age Group
Adults, 18-64 113 (25.9%) 44 (19, 88) Reference
Older adults, > 65 324 (74.1%) 81 (41, 144) +54.9% (+50.9%, +59.1%) <.001
Sex
Male 153 (35.3%) 57 (24, 118) Reference
Female 281 (64.7%) 76 (41, 135) +12.9% (+10.6%, +15.3%) <.001
EMS Arrival with No Prehospital Analgesia?
Age Group
Adults, 18-64 27 (16.0%) 47 (19, 73) Reference -
Older adults, > 65 142 (84.0%) 85 (50, 149) +73.0% (+63.7%, +82.9%) <.001
Patient Sex
Male 64 (38.3%) 81 (42, 125) Reference
Female 103 (61.7%) 83 (44, 139) +6.1% (-5.0%, +18.5%) .29
EMS Arrival with Prehospital Analgesia?
Age Group
Adults, 18-64 47 (27.8%) 30 (15, 66) Reference —
Older adults, > 65 122 (72.2%) 68 (41, 124) +77.2% (+68.8%, +86.0%) <.001
Patient Sex
Male 57 (33.7%) 30 (16, 59) Reference —
Female 112 (66.3%) 72 (44, 121) +43.0% (+37.2%, +49.0%) <0.01
Non-EMS Arrival?
Age Group
Adults, 18-64 39 (39.4%) 70 (25, 149) Reference -
Older adults, 65+ 60 (60.6%) 101 (30, 171) +32.8% (+15.7%, +52.4%) < 0.001
Patient Sex
Male 37 (25.2%) 96 (35, 166) Reference -
Female 68 (64.8%) 86 (23, 154) -6.8% (-20.4%, +9.0%) 0.38

'Percent difference was adjusted for triage ESI, first pain score in the ED, means of arrival, and prehospital analgesia.
2Percent difference was adjusted for triage ESI and first pain score in the ED.
ED, emergency department; EMS, emergency medicine services; ES/, Emergency Severity Index.

>85 years, experienced significant delays in receiving analgesia
in both prehospital and ED settings, even after adjustment for
triage ESI, initial ED pain score, means of arrival, and
prehospital analgesia. Female patients, regardless of age, have
historically experienced delays in pain management, with the
disparities being most pronounced in geriatric females > 65
years of age.'® ' This finding aligns with prior research
suggesting oligoanalgesia in women, possibly due to biases in
pain perception or assumptions about their pain tolerance.'s!”
Although our data suggest that sex disparities may be
narrowing in the adult cohort, any inference of “progress”
should be made cautiously, as this was a singlecenter,
retrospective, cohort study. In the non-EMS cohort, there was
no significant difference in pain medication administration or

wait times between females and males (median 86 vs 96
minutes, P =.38). Additionally, while female adults waited
less time than male adults (median 67 vs 82 minutes, P <
.001), older females and males (> 65) had nearly identical wait
times (median 101 vs 99 minutes, P =.09).

Because our primary aim was to examine timeliness of
analgesic administration, rather than the adequacy of pain
control, we did not include patient-reported relief measures.
Timely analgesic administration for long bone fractures was a
previously reported metric for the Joint Commission and a
Centers for Medicare and Medicaid Services quality measure
in 2013, highlighting the importance of prompt and equitable
pain control. Although not a current Joint Commission metric,
pain management remains central to its standards. These
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delays are particularly concerning given that femur and
humerus fractures are hallmark injuries of osteoporosis, a
condition that predominantly affects older adults. Women
begin to experience osteoporotic fractures typically after 65
years of age due to earlier onset of bone loss, while men—
whose higher peak bone mass offers temporary protection—
often sustain such fractures later, commonly after age 80.'
These age thresholds directly correspond to the populations in
our study who were least likely to receive prehospital
analgesia and who experienced the longest delays in pain
treatment upon ED arrival, despite representing the majority
of fracture cases.

Age-related delays in pain management may stem from
concerns about opioid-induced delirium in older adults, as
opioids are associated with an approximately 2.5-fold
increased likelihood of delirium in geriatric patients.'*
However, decisions about pain medication should consider the
clinical setting and involve a thorough, risk-based assessment.
While this risk warrants caution, it should not preclude the
timely use of non-opioid analgesics or appropriately dosed
opioids, particularly for severe pain. Other potential
mechanisms for the observed differences include under-
reporting or atypical reporting of pain by older adults; implicit
or cognitive biases from clinicians; variations in EMS and ED
protocols; and operational constraints such as ED crowding,
boarding, and staffing. Critically, none of these mediators were
measured in our dataset, and they should, therefore, be viewed
as hypothesisgenerating only.

The disparity in prehospital analgesia administration by
age also raises concerns. Adults 18-64 years of age were
significantly more likely to receive pain medications en route
to the ED compared to older adults. Among geriatric patients,
those > 85 years of age were particularly vulnerable to
undertreatment, despite presenting with similar or greater pain
scores. Although many institutions, including ours, have
protocols to guide analgesia administration based on pain
scores, these systems may not sufficiently account for
generational differences in pain expression. Older adults may
under-report their pain compared to younger patients, which
could unintentionally contribute to undertreatment.

Implications for Practice and Research

This study adds to the evidence of age- and sex-based
disparities in acute pain management. Future work should
more precisely identify the drivers of these disparities. It
should also prospectively evaluate solutions such as the
following: protocolized, geriatric-aware multimodal pathways
(opioid-sparing and regional anesthesia options); standardized
assessment with mandated reassessment and patient-reported
outcomes; clinician-focused strategies (education on pain in
older adults, bias-aware training, audit-and-feedback);
decision support/order sets that default to early non-opioid
therapy; EMS standing-order refinement; and system-level
actions addressing crowding, staffing, and documentation

accuracy to determine whether these approaches shorten time
to effective analgesia without increasing harm.
LIMITATIONS

While this study has certain limitations, it also presents
valuable opportunities for further research. The retrospective
design, while limiting causal inferences, provides a strong
foundation for identifying key disparities in pain
management. Conducted at a single Level I trauma center,
the findings offer important insights that future studies can
build upon to assess generalizability across diverse settings.
The analysis of prehospital analgesia highlights the need to
explore factors such as clinician experience, clinician sex,
and implicit bias in future investigations. Additionally,
refining biologic sex categorization to better capture gender
identity and incorporating more nuanced age stratification
can enhance our understanding of patient experiences.
Expanding the scope beyond femur and humerus fractures to
include other injuries could further enrich findings. While
this study primarily focuses on pharmacologic pain
management, integrating non-pharmacologic strategies into
future research may provide a more comprehensive view of
pain treatment approaches.

CONCLUSION

Age- and sex-based disparities in pain management for long
bone fractures persist across both prehospital and ED settings.
Despite the presence of robust pain protocols, older adults—
particularly those > 85 years of age—remain at increased risk for
delayed or absent analgesia, although sex-based disparities appear
to be narrowing. Because femur and humerus fractures are
hallmark injuries of osteoporosis, affecting both older women and
men, our focus on the intersection of age and sex across the entire
care trajectory reflects a need to improve pain management for
this vulnerable and growing patient population. Addressing these
disparities requires both system-level changes, such as protocol
refinement and training, and clinical-level improvements in
clinician assessment and decision-making.

Address for Correspondence: Neha Raukar, MD, Mayo Clinic,
Department of Emergency Medicine, 200 First Street SW
Rochester, MN 55905. Email: raukar.neha@mayo.edu.

Confilicts of Interest: By the WestJEM article submission
agreement, all authors are required to disclose all affiliations,
funding sources and financial or management relationships that
could be perceived as potential sources of bias. No author has
professional or financial relationships with any companies that are
relevant to this study. There are no conflicts of interest or sources
of funding to declare.

Copyright. © 2026 Moss et al. This is an open access article
distributed in accordance with the terms of the Creative Commons
Attribution (CC BY 4.0) License. See: http://creativecommons.org/

licenses/by/4.0/

Volume 27, No. 1: January 2026

157

Western Journal of Emergency Medicine



Disparities in Timing of Prehospital and ED Pain Management by Sex and Age

Moss et al.

REFERENCES

1.

10.

Abdolrazaghnejad A, Banaie M, Tavakoli N, et al. Pain management
in the emergency department: a review article on options and
methods. Adv J Emerg Med. 2018;2(4):e45.

Motov SM, Vlasica K, Middlebrook I, et al. Pain management in the
emergency department: a clinical review. Clin Exp Emerg Med. Dec
2021;8(4):268-278.

Alexander J, Manno M. Underuse of analgesia in very young
pediatric patients with isolated painful injuries. Ann Emerg Med.
2003;41(5):617-22.

Heins A, Grammas M, Heins JK, et al. Determinants of variation in
analgesic and opioid prescribing practice in an emergency
department. J Opioid Manag. 2006;2(6):335-40.

Jones JS, Johnson K, McNinch M. Age as a risk factor for
inadequate emergency department analgesia. Am J Emerg Med.
1996;14(2):157-60.

Miner J, Biros MH, Trainor A, et al. Patient and physician perceptions
as risk factors for oligoanalgesia: a prospective observational study
of the relief of pain in the emergency department. Acad Emerg Med.
2006;13(2):140-6.

Neighbor ML, Honner S, Kohn MA. Factors affecting emergency
department opioid administration to severely injured patients. Acad
Emerg Med. 2004;11(12):1290-6.

Raftery KA, Smith-Coggins R, Chen AHM. Gender-associated
differences in emergency department pain management. Ann Emerg
Med. 1995;26(4):414-421.

Safdar B, Heins A, Homel P, et al. Impact of physician and patient
gender on pain management in the emergency department—a
multicenter study. Pain Med. 2009;10(2):364-372.

Axeen S, Seabury SA, Menchine M. Emergency department
contribution to the prescription opioid epidemic. Ann Emerg Med.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

2018;71(6):659-667 e3.

Auret K, Schug SA. Underutilisation of opioids in elderly patients with
chronic pain: approaches to correcting the problem. Drugs Aging.
2005;22(8):641-54.

FrameWorks Institute. Gaining Momentum: A FrameWorks
Communications Toolkit. (2020). Available at: https://www.
frameworksinstitute.org/toolkit/gaining-momentum/. Accessed
November 17, 2024.

Moretti C, De Luca E, D’Apice C, et al. Gender and sex bias in
prevention and clinical treatment of women’s chronic pain:
hypotheses of a curriculum development. Front Med (Lausanne).
2023;10:1189126.

Cawthon PM. Gender differences in osteoporosis and fractures. Clin
Orthop Relat Res. 2011;469(7):1900-5.

Worster A, Bledsoe RD, Cleve P, et al. Reassessing the methods of
medical record review studies in emergency medicine research. Ann
Emerg Med. 2005;45(4):448-51.

Chen EH, Shofer FS, Dean AJ, et al. Gender disparity in analgesic
treatment of emergency department patients with acute abdominal
pain. Acad Emerg Med. 2008;15(5):414-8.

Guzikevits M, Gordon-Hecker T, Rekhtman D, et al. Sex bias in pain
management decisions. Proc Natl Acad Sci U S A.
2024;121(33):2401331121.

Alswat KA. Gender disparities in osteoporosis. J Clin Med Res.
2017;9(5):382-387.

Fong HK, Sands LP, Leung JM. The role of postoperative analgesia
in delirium and cognitive decline in elderly patients: a systematic
review. Anesth Analg. 2006;102(4):1255-66.

Morrison RS, Magaziner J, Gilbert M, et al. Relationship between
pain and opioid analgesics on the development of delirium following
hip fracture. J Gerontol A Biol Sci Med Sci. 2003;58(1):76-81.

Western Journal of Emergency Medicine

158

Volume 27, No. 1: January 2026



