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Abstract

Introduction: Appropriate pain management indicates the quality of casualty care in
trauma. Gender bias in pain management focused so far on the patient. Studies regarding
provider gender are scarce and have conflicting results, especially in the military and preho-
spital settings.
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Study Objective: The purpose of this study is to investigate the effect of health care pro-
viders’ gender on pain management approaches among prehospital trauma casualties treated
by the Israel Defense Forces (IDF) medical teams.

Methods: This retrospective cohort study included all trauma casualties treated by IDF
senior providers from 2015-2020. Casualties with a pain score of zero, age under 18 years,
or treated with endotracheal intubation were excluded. Groups were divided according to
the senior provider’s gender: only females, males, or both female and male. A multivariate
analysis was performed to assess the odds ratio of receiving an analgesic, depending on the
presence of a female senior provider, adjusting for potential confounders. A subgroup analy-
sis was performed for “delta-pain,” defined as the difference in pain score during treatment.
Results: A total of 976 casualties were included, of whom 835 (85.6%) were male. Mean
pain scores (SD) for the female only, male only, and both genders providers were 6.4
(SD =2.9), 6.4 (SD =3.0), and 6.9 (SD = 2.8), respectively (P = .257). There was no sig-
nificant difference between females, males, or both female and male groups in analgesic
treatment, overall and per specific agent. This remained true also in the multivariate model.
Delta-pain difference between groups was also not significant. Less than two-thirds of casu-
alties in this study were treated for pain among all study groups.

Conclusion: This study found no association between IDF Medical Corps providers’ gen-
der and pain management in prehospital trauma patients. Further studies regarding dispar-
ities in acute pain treatment are advised.
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The influence of gender bias: is pain management in the field affected by health care
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Introduction
Pain is highly prevalent among trauma casualties, and if left untreated, may lead to clinical,
social, and economic burden such as the development of chronic pain and posttraumatic
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Figure 1. The IDF CPG Protocol for Pain Management in Trauma Casualties.
Abbreviations: IDF, Israel Defense Forces; CPG, Clinical Practice Guidelines; NRS, Numerical Rating Scale; OTFC, Oral

Transmucosal Fentanyl Citrate.

stress disorder (PTSD).™ Proper pain relief is associated with bet-
ter functional ability, recovery, and quality of sleep and is essential
to reduce adverse cardiac effects such as dysrhythmia and ischemia,
improve wound healing, and immune function.®™®

Pain management is considered an indicator of the quality of
care.” ™ Many factors have been shown to influence pain treatment
in trauma, including providers’ experience and training, percep-
tions regarding analgesia, the belief that pain is inevitable or nec-
essary for diagnosis, concern of adverse effects, as well as patient
characteristics (gender, race/ethnicity).%”12721

So far, the impact of gender in medicine has focused mainly on
the patient, while little information is available regarding the influ-
ence of health care providers’ gender on clinical decision-making
processes, especially in the prehospital setting.”?? As more
women practice medicine, this becomes an issue that requires fur-
ther evaluation.?%*

Current literature regarding the influence of provider gender on
pain management is inconsistent, emphasizing the need for further
investigation of this issue. This study aimed to investigate the effect
of health care providers’ gender on pain management approaches
among prehospital trauma casualties treated by the Israel

Defense Forces (IDF) medical teams.

Methods

Study Design

This was a retrospective cohort study of the Israel Defense Force
Trauma Registry (IDF-TR) database from 2015 through 2020.
The Israel Defense Forces Medical Corps (IDF-MC) institutional
review board approved the study (2014-1484). The manuscript was
written and edited according to the STROBE statement.?

Study Population

This study included all trauma casualties recorded in the IDF-TR
from 2015 through 2020, treated by military medical teams includ-
ing a senior provider (ie, physician or paramedic). All casualties
with documentation of pain level were included in this study to
minimize selection bias. Exclusion criteria were: age under 18, pain
score of 0/10, and casualties who underwent endotracheal intuba-
tion. A subgroup analysis was performed for casualties who had
pain assessed at least two times and had at least one measurement
of pain severity of five or higher.

The IDF Trauma Registry
Data in this study were collected from the IDF-TR, a military pre-
hospital trauma registry. It includes data regarding trauma
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casualties, both military and nonmilitary, treated by IDF medical
teams collected on casualty cards. The physician or paramedic adds
the data into a digital web-based registry within 72 hours. All new
entries are reviewed daily by a dedicated team from the Trauma and
Combat Medicine Branch (TCMB) for validation of accuracy and
completion of missing data. The data collected include the incident
details, casualty demographics, injuries identified, personal protec-
tive gear, vital signs measurements, medications administered,
interventions performed, evacuations, and outcomes.

IDF Analgesia Clinical Practice Guidelines

The IDF Clinical Practice Guidelines (CPG) for analgesia
(Figure 1), as introduced in June 2013, indicate that any pain a
casualty suffers from should be addressed. Pain score is obtained
using the Verbal Numerical Rating Scale or Visual Analog
Scale. Administration of oral analgesics (Paracetamol or
Dipyrone) is indicated for all casualties experiencing pain of any
severity. When pain score is five or higher, Morphine (Smg intra-
venous [IV], decreased to 2mg in case of profound shock, or 10mg
intramuscular [IM]) or Oral Transmucosal Fentanyl Citrate
(OTFC) (800mcg) are indicated. Casualty is re-evaluated after fif-
teen minutes, and if the pain score is still five or higher, Ketamine

(25mg IV) should be considered, and either Morphine or OTFC

could be re-administered. The CPG was revised in
December 2020.
Variables

Data extracted from the IDF-TR included: casualty age and gen-
der; population (military or other); casualty urgency (as defined by
the provider according to risk for life or limb, based on mechanism,
injured body regions, vital signs, or required treatments); mecha-
nism (penetrating and non-penetrating); body parts involved; vital
signs (saturation, systolic blood pressure, heart rate); objective signs
of profound shock (systolic blood pressure <90mmHg or heart rate
>130 bpm); Glasgow Coma Scale (GCS); life-saving interventions
(LSI) performed, including the use of tourniquet, chest decom-
pression with needle thoracostomy or chest drain, packing, treat-
ment with tranexamic acid or administration of blood products
such as freeze-dried plasma, packed red blood cells, or whole blood
administration; type of senior provider (doctor/paramedic); level of
pain; and administration of oral analgesia, OTFC, Morphine (IV
or IM), or Ketamine. “Delta- pain” was defined as the difference in
pain severity between the maximal pain severity in the earliest doc-
umented phase and the minimal pain severity in the last docu-
mented phase.

Study groups were divided according to senior provider (ie,
paramedic or physician) gender, emphasizing whether the senior
providers treating were only female or treating along with a male
provider to eliminate decisions that the other team member could
have affected. Notably, teams include medics as well, yet these were
not taken into account when dividing into groups as the senior pro-
vider mainly determines analgesic treatment.

Statistical Analysis

Study groups were divided into three groups according to senior pro-
vider gender: female, male, or both female and male. Continuous
variables were compared between the groups utilizing the student’s
t-test or the Mann-Whitney nonparametric test. Categorical varia-
bles were compared using the Chi-square or Fischer’s exact tests. A
multivariable logistic regression analysis was performed to assess the
odds ratio of receiving an analgesic agent, depending on the presence
of a senior female provider in the team, adjusting for confounders,

IDF-TR 2015-2020

N=7121
Age <18
N=2618
N=4503
Maximal pain
documented =0
N = 3489
N=1014
Not treated by senior
provider
N=13
| N=1001 |
Provider gender not
documented
N=11
| N =990 |
Endotracheal
intubation
N=14
Study population
N=976
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Figure 2. Flow Diagram of Study Population.
Abbreviation: IDF-TR, Israel Defense Forces Trauma
Registry.

including casualty gender; LSI performed; level of consciousness;
casualty urgency; injuries of the head, neck, extremities, or torso;
blood pressure; and pain score (five or higher). Variables for multi-
variable adjustment were chosen a-priori based on clinical relevance
or previous studies suggesting their significance.>!*?%2% Addressing
pain scores was significant since treating mild pain may be guided by
different considerations, as well as the patient’s refusal to receive
treatment. The multivariable regression model did not include casu-
alties for whom there was no documented GCS. Missing informa-
tion about systolic blood pressure and casualty urgency was grouped
into an “unknown” category and considered a separate group in the
model. Delta-pain was compared for casualties with a maximal pain
score of five or higher and more than one documented pain severity
assessment. A P value of <.05 defined statistical significance. All
analyses were conducted with R version 4.0.3 (R Core Team;
Vienna, Austria). A power analysis was not performed due to an
unknown estimated effect size since literature is inconsistent.

Results

During the study period, a total of 7,121 casualties were treated by
IDF-MC medical teams, of whom 976 (13.7%) were eligible for
this study. The casualty selection process is presented in Figure 2.
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Variable Female Only Male Only Male and Female P Value
(n=267) (n=553) (n=156)
Casualty Age Mean (SD) 28.9 (SD=13.5) 29.5 (SD=13.7) 28.1 (SD=11.8) .850
Unknown 5 8 3
Casualty Gender .287
Male 226 (84.6%) 469 (85.0%) 140 (89.7%)
Female 41 (15.4%) 83 (15.0%) 16 (10.3%)
Unknown 0 1 0
Casualty Population 105
Military 107 (40.1%) 259 (46.6%) 77 (49.4%)
Civilian 160 (59.9%) 294 (53.2%) 79 (50.6%)
Urgency <.001
Urgent 119 (44.6%) 292 (52.8%) 92 (59.0%)
Non-Urgent 145 (54.3%) 238 (43.0%) 53 (34.0%)
Unknown 3 (1.1%) 23 (4.2%) 11 (7.1%)
Mechanism 292
Non-Penetrating 176 (65.9%) 394 (71.2%) 107 (68.6%)
Penetrating 91 (34.1%) 159 (28.8%) 49 (31.4%)
Injury Location
Torso 93 (34.8%) 167 (30.2%) 50 (32.1%) 409
Extremities 154 (57.7%) 351 (63.5%) 88 (56.4%) 135
Head 39 (14.6%) 111 (20.1%) 43 (27.5%) .005
Neck 13 (4.9%) 26 (4.7%) 16 (10.3%) .024
SpO, Minimum .028
Mean (SD) 96.8 (SD=3.8) 97.0 (SD=4.4) 96.5 (SD=3.4)
Unknown 43 70 13
Systolic BP Minimum .022
Mean (SD) 122.2 (SD=16.3) 122.9 (SD=16.6) 118.3 (SD=18.1)
Unknown 33 103 24
Heart Rate Maximum .041
Mean (SD) 98.3 (SD=18.6) 98.4 (SD=17.7) 102.6 (SD=19.7)
Unknown 3 12 0
Shock .079
Yes 15 (5.6%) 23 (4.2%) 12 (7.7%)
Unknown 2 (0.7%) 12 (2.2%) 0 (0.0%)
GCS Minimum <.001
3-8 8 (3.2%) 9 (1.7%) 2 (1.3%)
9-12 3 (1.2%) 9 (1.7%) 11 (7.3%)
13-14 15 (5.9%) 32 (6.2%) 18 (12.0%)
15 227 (89.7%) 469 (90.4%) 119 (79.3%)
Unknown 14 34 6
LSl <.001
Yes 29 (10.9%) 73 (13.2%) 40 (25.6%)
Provider Type
Paramedic 260 (97.4%) 446 (80.7%) 259 (100%) <.001
Physician 19 (7.1%) 217 (39.2%) 101 (64.7%) <.001
Pain Level 144
1-4 86 (32.2%) 179 (32.4%) 28 (24.4%)
>5 181 (67.8%) 374 (67.6%) 118 (75.6%)
Mean (SD) 6.4 (SD=2.9) 6.4 (SD=3.0) 6.9 (SD=2.8) 257

Karas © 2022 Prehospital and Disaster Medicine

Table 1. Casualg Demo§raphics and Injury Characteristics Accordin% to Senior Providers Present in the Event
Abbreviations: SpO,, arterial oxygen saturation measured by a pulse oximeter; BP, blood pressure; GCS, Glasgow Coma Scale; LS, life-saving

interventions.
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Analgesic Agent Female Only Male Only Male and Female (n = 156) P Value
(n=267) (n=553)

Any Analgesic 166 (62.2%) 341 (61.7%) 95 (60.9%) .967

Oral Acetaminophen or 17 (6.4%) 34 (6.1%) 11 (7.1%) .920

Dipyrone

OTFC 92 (34.5%) 178 (32.3%) 53 (34.0%) .785

IM Morphine 22 (8.2%) 35 (6.2%) 15 (9.6%) 313

IV Morphine 62 (23.2%) 143 (25.9%) 35 (22.4%) .565

Ketamine 26 (9.7%) 73 (13.2%) 28 (17.9%) .052

Table 2. Probability of Analgesic Treatment by Group

Karas © 2022 Prehospital and Disaster Medicine

Abbreviations: OTFC, Oral Transmucosal Fentanyl Citrate; IM, intramuscular; IV, intravenous.

There were no differences in demographic characteristics of
casualties between study groups, including age (P = .850), gender
(P = .287), and population type (P = .105). The male-only and
both male and female provider groups included more urgent casu-
alties (P <.001) with higher rates of head and neck injuries (P =
.005 and P = .024, respectively) and LSIs performed in these
groups (P <.001). The GCS was lower in male and female provider
groups (P <.001). There was no statistically significant difference
in average pain levels (P = .257). Table 1 presents casualty demo-
graphics, injury characteristics, and casualty assessment.

On total, 602 casualties (61.7%) were treated with analgesics.
The univariate analyses (Table 2) demonstrated no statistically sig-
nificant difference in analgesic treatment between groups, overall
(P =.967) and per specific agent.

In the adjusted multivariable model (Table 3), no significant
associations were found between potential confounding variables
and the administration of analgesia. Univariate analysis of delta-
pain between groups (Table 4) showed no significant differences
(P = .213).

Discussion

This cohort did not demonstrate an association between provider’s
gender and pain management in the prehospital setting, neither in
analgesic administration nor in the degree of pain relief (delta-
pain). Although study groups did differ in some injury and casualty
assessment characteristics (urgency, injured body regions, LSI per-
formed, and GCS), no significant differences in pain levels or man-
agement between groups were found. There was also no difference
in the selection of specific analgesic agents between groups, except
a borderline significant association between Ketamine administra-
tion and provider gender, with lower rates among female providers.
Adjusting for possible confounders, including high pain levels (five
or higher), still showed no difference in pain management between
study groups. This implies that not only do female providers assess
and treat pain like male providers, but the quality and appropriate-
ness of analgesic agent and dose administrated are also comparable.
Trends in recent decades reveal a constantly increasing prevalence
of female health care providers.”>?* This study, which showed no
differences in pain management between providers according to
gender, further supports the concept of gender equality in medicine
and the military.

Pain management is mainly researched within hospitals, same
for differences in treatment and outcomes according to health care
provider’s gender. When comparing this study to current literature,
there is only partial agreement. Studies on simulated virtual pain
had inconsistent results. While some showed different reactions

Variable OR Confidence P Value
Interval

Male Only 1.05 0.66, 1.66 .822

Provider

Male and 0.57 0.31, 1.04 .070

Female

Provider

Female 0.79 0.46, 1.38 413

Casualty

LSI Performed 1.49 0.78, 2.96 .239

GCS 9-12 3.07 0.45, 21.75 .246

GCS 13-14 0.88 0.17, 3.70 .874

GCS 15 0.66 0.15, 2.30 .553

Non-Urgent 0.88 0.56, 1.41 .612

Casualty

Urgency 1.38 0.53, 3.96 .521

Unknown

Head Injury 0.44 0.26, 0.73 .002

Neck Injury 0.59 0.29, 1.23 .154

Extremities 3.36 2.17,5.28 <.001

Injury

Torso Injury 1.30 0.83, 2.06 .253

Systolic 2.71 0.65, 9.50 135

BP >90

Systolic BP 1.26 0.28, 4.50 .769

Unknown

Pain Level > 5 42.14 26.40, 69.52 <.001

Karas © 2022 Prehospital and Disaster Medicine
Table 3. Multivariate Model for Association between Various

Variables and Pain Management
Abbreviations: LSI, life-saving interventions; GCS, Glasgow Coma

Scale; BP, blood pressure.

to patient characteristics influenced by observers’ gender, others
concluded that patient characteristics or observer attitudes were
responsible for disparities.27_32 There is also disagreement in stud-
ies of acute pain management in emergency departments.*>** In
the prehospital setting, data are even scarcer and also reveal incon-
sistent findings regarding pain management approaches and proper
pain relief according to provider gender.'33=37

There are several explanations for the discrepancy of findings in
literature and discordance with this study. First, most studies in this
field were performed in an experimental or hospital/clinic environ-
ment. This study reflects prehospital pain management where

Prehospital and Disaster Medicine
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Female Male Only | Male and P Value
Only Female
Delta Pain 3.47 3.47 2.748 213
SD 3.194 2.594 2.714

Karas © 2022 Prehospital and Disaster Medicine
Table 4. Average Decrease in Pain Level (Delta Pain) by Group
for Casualties with at least Two Documented Pain Severity

Assessments with at least One of Them >5 (N =415)

considerations may be different. This study was based on face-to-
face encounters between provider and casualty in a non-experimen-
tal environment; therefore, it could represent a more reliable assess-
ment of providers’ decisions and possible bias. Second, female
providers in this research were all military senior providers.
Females serving in roles such as military physicians or paramedics
may have different characteristics than others, influencing their
approach to pain management. Third, teams with multiple provid-
ers treated casualties in this study, whereas previous studies focused
on one decision maker.

Similarities in pain management between senior providers in
this study could have resulted from the IDF-MC strict protocol
and indications for pain management, which limits decision mak-
ing. Clinical guidelines improve consistency of care and reduce
variability in treatment.}*® In the IDF, analgesic treatment has
become more common in trauma since the introduction of a
new CPG in 2013 and implementation of OTFC among medical
teams, and has also become more acceptable on the battlefield.?**°
These trends most likely had an impact on results in this study.
Providers in this study were all trained in the IDF, working under
the same protocols and with the same analgesic agents available,
which minimizes variations.

Current literature identifies several barriers to analgesic treat-
ment such as providers” experience, training, perceptions, adverse
effects, patient characteristics, and LSI performed.®”12-21:26 In this
study, less than two-thirds of casualties were treated with analgesia,
despite the IDF CPG recommendation to treat all patients suffer-
ing pain at any level (62.2% in the female group, 61.7% in the male
group, and 60.9% in both male and female group; P =.967). Head

injuries were more prevalent in some groups, which may have

caused providers to avoid analgesics so to keep the casualties’ level
of consciousness to monitor neurologic deterioration.

Limitations

This study has several limitations. The IDF-TR is based on medi-
cal providers’ reports and casualty cards filled during and after the
medical evacuation. Documentation is a significant challenge when
treating trauma casualties in the military environment, especially
the accurate pain documentation at the point-of-injury. In addi-
tion, in events where more than one provider was involved, there
was difficulty determining which caregiver was responsible for the
decision to administer analgesia. Study groups were divided into
teams including only female or male senior providers and both male
and female teams to minimize this limitation. Some of the casu-
alties in this study were part of events with multiple casualties,
which could have influenced pain management priorities and abil-
ities, yet this was not taken into consideration. External validity is
limited since only providers from a specific military setting in Israel
were included; hence, the study findings cannot be generalized
beyond the study population. The sample size in this study also
limits ability to determine differences according to provider gender.
Confounding of results in this study by other considerations in pain
management, as presented previously, cannot be ruled out.

Conclusion

This study did not show an association between IDF-MC providers’
gender and pain management in the prehospital setting. This study
reveals again that many casualties were not treated with analgesics.
Future studies should further examine pain management in trauma,
and hopefully, provide possible interventions to improve treatment.
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