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Trauma is a significant cause of morbidity and mortality 
worldwide [1]. During the past decades, major advances in 

trauma casualty care have reduced mortality [2,3]. Pain man-
agement is a fundamental part of casualty care, and appropriate 
treatment may prevent long-term morbidity, including post-trau-
matic stress disorder and chronic pain [1].

Despite its importance, pain is frequently not documented and, 
in many cases, not adequately treated, a phenomenon described as 
oligoanalgesia by Marks and Sachar in 1973 [4]. Since then, oli-
goanalgesia has been described worldwide [5,6]. Several hypoth-
eses have been proposed to explain this phenomenon, including 
under-assessment of pain, excessive concern for hemodynamic 
or respiratory compromise [1], racial and ethnic stereotyping, and 
under-education of clinicians or their reluctance to use opioid an-
algesics mainly due to fear of causing opioid addiction [7,8]. In the 
United States, in the prehospital care phase, less than one-third of 
all patients with fractures, burns, or penetrating injuries, regardless 
of age, had pain recorded as a symptom, and only 15% of casual-
ties with potentially painful injuries received analgesics [9]. 

Several factors have been identified as potential risk factors 
for oligoanalgesia, including race, extremes of age, head injury, 
lower Glasgow Coma Score, and lower Revised Trauma Score 
[9-11]. Unfortunately, acute and chronic pain management are 
still affected by patient gender [12-14]. Hoffmann and Tarzian 
[13] described it as a paradox. More women are diagnosed with 
chronic pain, yet their complaints are taken less seriously, and 
their medication is inadequate compared to men. Furthermore, 
it has been claimed that women experience pain more severe-
ly and react differently to the same treatments due to multiple 
physiological and psychological mechanisms [15-17]. Physio-
logical mechanisms include a different distribution of sex hor-
mone receptors in the peripheral and central nervous systems 
and differences in the endogenous opioid system. Psychological 
mechanisms are various and complex, including different cop-
ing mechanisms and cognitive reinterpretation [15-17]. 

Studies regarding patient gender and pain management in 
trauma patients in the prehospital setting are scarce. In this 
study, we examined the relationship between casualty gender 
and pain management in the prehospital setting. 
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ABSTRACT  Background: Pain management is fundamental in the treat-
ment of a trauma casualty. Adequate pain management is as-
sociated with decreased long-term morbidity and chronic pain. 
Nonetheless, pain is frequently not documented nor adequate-
ly treated in the prehospital setting, a phenomenon described 
as oligoanalgesia. Gender bias has been suggested as a risk 
factor for oligoanalgesia. 

  Objectives: To examine the association between casualty gen-
der and pain management in the prehospital trauma setting.

  Methods: We conducted a retrospective cohort study of the Is-
rael Defense Forces Trauma Registry between 2015 and 2020. 
Univariable analysis followed by multivariable logistic regres-
sion was used to assess the association between casualty gen-
der and pain management. For adult patients for whom gender 
was known, pain scores were documented. 

  Results: A total of 1044 casualties were included in the study; 
894 (85.6%) were male. Females and males differed in several 
demographic and injury characteristics, including age in years 
(mean 36 vs. 27.6, P value < 0.001) and injury mechanism 
(16%% vs. 34.5% penetrating injury, P value < 0.001). Female 
casualties were less likely to be treated for pain (odds ratio 
[OR] 0.708, 95% confidence interval [95%CI] 0.5–1, P = 0.05). 
However, after adjustment for various factors, including pain 
severity, this association was insignificant (OR 0.748, 95%CI 
0.46–1.23, P = 0.25). 

  Conclusions: In this prehospital study, gender bias in pain 
management was not apparent. As women’s role on the battle-
field continues to increase, further studies regarding the role 
of gender bias in casualty care are warranted.
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PATIENTS AND METHODS

STUDY DESIGN

A retrospective analysis of the Israel Defense Force trauma reg-
istry (IDF-TR) database between 2015 and 2020 was performed. 
The Israel Defense Forces Medical Corps (IDF-MC) ethics review 
board approved this registry-based, retrospective study (No. 2014–
1948). The manuscript was written and edited according to the 
STROBE statement.

THE ISRAEL DEFENSE FORCES TRAUMA REGISTRY 
The IDF-TR is a prehospital trauma registry that was established 
in 1997 to collect data from traumatic events in which medical 
teams from the IDF-MC provided care to military, civilian, or 
foreign casualties. During the treatment, the teams complete 
a casualty card. Within 24 hours of completing treatment, the 
teams enter casualty and treatment data into a digital, web-based 
trauma registry. A dedicated staff of the Trauma and Combat 
Medicine Branch at the IDF Surgeon General's Headquarters 
validates data accuracy and completeness. 

STUDY POPULATION 
We extracted all military and non-military casualties recorded 
in the IDF-TR from January 2015 to December 2020. Casual-
ties listed in the IDF-TR who were under 16 years old, without 
gender documentation, pain severity documentation, or without 
pain (maximal recorded pain severity of zero) were excluded. 
Those who were declared dead were also excluded. 

Prior to the exclusion of casualties without pain or pain doc-
umentation, another analysis was performed. Casualties with at 
least one documented vital sign (systolic blood pressure, heart 
rate, or saturation) were assessed to determine whether there 
was an association between casualty gender and pain documen-
tation.

VARIABLES
Casualty data extracted from the IDF-TR included demographics 
(age, gender, and citizenship), event type (military or civilian), 
casualty population (military or civilian), event mechanism (e.g., 
training, vacation, combat), urgency as decided in the prehospi-
tal arena by the medical team (urgent, not urgent). Data were re-
corded regarding type of injury (blunt or penetrating); vital signs; 
pain score; injured body regions (grouped by: head, neck, torso, 
pelvis, upper and lower extremities); medications administered 
including analgesic agents (oral paracetamol/dipyrone, oral trans-
mucosal fentanyl citrate), intravascular (IV) or intramuscular 
(IM) morphine, and IV ketamine; interventions performed; and 
mortality. 

In the IDF, pain score is obtained in one of two ways. Pa-
tients who can communicate are requested to rate the pain sever-

ity (on a scale of 0–10) according to the Numerical Rating Scale 
(NRS). For those unable to report pain severity, pain severity is 
assessed by the provider (also on a scale of 0–10). In line with 
IDF pain management protocols, pain scores were grouped as 
mild (1–4) or moderate/severe (5–10) for analysis. IV ketamine 
at doses up to 50 mg was considered as analgesic treatment, 
while higher doses were considered as anesthetic. Regarding ca-
sualty urgency, IDF medical teams classify a casualty as urgent 
if they assessed that the casualty was at substantial risk for life, 
limb, or organ loss. Accordingly, the study population was clas-
sified as urgent or non-urgent.

STATISTICAL ANALYSIS
Statistical analysis was performed using R version 4.0.3 (R 
Core Team, Vienna, Austria). Average variables were com-
pared using t-test, and continuous variables were compared 
utilizing the Mann-Whitney test. Categorical variables were 
compared using Fisher's exact or chi-square test. Logistic re-
gressions were used to estimate the association between pain 
management and other variables, including casualty demo-
graphics, event type, injury mechanism, type of injury, injured 
body region, and vital signs. The inclusion of variables in the 
multivariable model was based on clinical relevance and the 
results of the univariable model. The full multivariable model 
was adjusted for pain score, type of injury, casualty urgency, 
injured body region, and vital signs. Statistical significance 
was defined as P value < 0.05.

RESULTS
The final analysis included 1044 casualties, of whom 894 
(85.6%) were male [Figure 1 displays the selection process). 
Among casualties with a maximal pain score of 1–4, 6.2%  
received pain treatment compared with 82.3% in the group of 
casualties with maximal pain scores of 5–10. Casualty demo-
graphics and information regarding the injuries, casualty assess-
ment, and treatment are provided in Table 1. Male and female 
casualties differed in several variables. Female casualties were 
older (mean age of 36 vs. 27.6 years, P < 0.001), civilian (73.3% 
vs. 52.1%, P < 0.001), and presented with fewer penetrating in-
juries (16% vs. 34.5%). 

A borderline significant negative correlation between female 
gender and pain management was found in the univariable mod-
el (odds ratio [OR] 0.708, 95% confidence interval [95%CI] 
0.5–1, P = 0.05). In the adjusted multivariable model this cor-
relation was non-significant (OR 0.748, 95%CI 0.46–1.23, P = 
0.25). The full models are presented in Table 2. 

Regarding pain documentation, a total of 2660 casualties had 
at least one vital sign documented. Of these, 1156 (43.3%) had 
pain severity documentation. No statistically significant associ-
ation was found between casualty gender and pain documenta-
tion (P = 0.327).
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Figure 1. Study Population 
IDF-TR = Israel Defense Force–Trauma Registry

IDF-TR 2015–2020
N=7391

Casualty gender 
not documented

N=726

Casualty age < 16 
years or missing

N=1901

Pain severity not 
documented 

N=3584

Maximal pain 
documented: 0

N=135

Casualty died
N=1

N=6665

N=4764

N=1180

N=1045

Study population
N=1044

DISCUSSION

We found no correlation between casualty gender and oligoan-
algesia, neither in pain documentation nor in the administration 
of analgesia. Nevertheless, oligoanalgesia was demonstrated in 
the study population, with only 60.5% of casualties receiving 
pain management. The rate of oligoanalgesia found was similar 
to rates previously reported in the prehospital setting. Further 
education and training of care providers to minimize this rate 
are appropriate [8]. 

Gender oligoanalgesia has been inconsistently described in 
treatment settings like that of the current study. Albrecht et 
al. [8] demonstrated an association between male gender and 
oligoanalgesia among air evacuated casualties in the prehos-
pital setting. In contrast, Rothrock et al. [18] found that wom-
en were undertreated for acute coronary syndrome. Galinski 
et al. [6] performed a prospective cohort on prehospital pain 
management, and although gender was not found to be a risk 
factor for oligoanalgesia, gynecologic/obstetric emergencies 
were associated with inadequate treatment. In the emergency 
department, female gender has been associated with oligoan-
algesia in acute abdominal pain and pain associated with renal 
colic [12,19]. However, a large prospective multicenter study 

indicated no differences in overall analgesic administration in 
emergency departments (EDs) [20]. Evidently, whether gen-
der bias plays a role in oligoanalgesia is still an open question 
in the prehospital and ED settings. In the current study, we 
provided further evidence implying that gender bias oligoan-
algesia might not be a significant issue in the general trauma 
prehospital setting.

Head injuries were associated with oligoanalgesia in the 
multivariable model [21]. We assumed that as traumatic head 
injuries may affect mental status, the providers neglected pain 
management as previously reported in the elderly [10,22]. Pro-
vider concern regarding mental status deterioration following 
the administration of analgesics may deter them from admin-
istering analgesics. These explanations are consistent with our 
findings that casualties with limb injuries, where the concerns 
regarding mental status and airway patency are minimal, are 
more likely to receive analgesia. Another possible explanation 
for appropriate pain management in casualties with limb inju-
ries is that the same force applied to the head, which would re-
sult in casualty mortality, may cause severe injury (and pain) 
when applied to a limb. 

LIMITATIONS
First and foremost, this is a retrospective study, and although 
the data we used originated from the point-of-care, they were 
not initially recorded for this study’s research question, thus re-
sulting in missing or lacking data. In addition, there were demo-
graphic differences between the male and female groups, other 
than patient gender, such as event type (military vs. non-mili-
tary), injury mechanism (penetrating vs. non-penetrating), and 
others mentioned in Table 1. These demographic differences 
could be potential confounders, although those significantly 
associated with pain management were adjusted for in the mul-
tivariable model. In Israel, military medical teams work in col-
laboration with civil emergency medical services. The IDF-TR 
typically does not encompass treatments provided by these ser-
vices after casualty transfer. It is, therefore, possible that some 
of the casualties in this study were treated only briefly by IDF 
teams before the transfer, lacking time for initiation of analge-
sia. Furthermore, our study did not address analgesic treatment 
efficacy, and there is no doubt that further studies to clarify this 
fact, comparing males and females, are warranted. 

CONCLUSIONS
In the IDF, gender was not a risk factor for oligoanalgesia in the 
prehospital setting. Differences in the effectiveness of analgesia 
provided according to gender, rather than merely its administra-
tion, require further evaluation. As women’s roles on the battle-
field continue to increase, further studies regarding the role of 
gender bias in casualty care, and specifically pain management, 
are warranted.
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Table 1. Study population characteristics

P valueTotalFemaleMaleVariable

1044150 (14.4%)894 (85.6%)Gender

Casualty age

< 0.001

28.817 ± 13.3636.007 ± 17.927.611 ± 12.036Mean ± standard deviation
16–8818–8616–88Range
233022Median
20, 3320, 4720, 31Q1, Q3

Casualty population

< 0.001
468 (44.8%)40 (26.7%)428 (47.9%)Military
576 (55.2%)110 (73.3%)466 (52.1%)Non-military

Event type

< 0.001
412 (39.5%)34 (22.7%)378 (42.3%)Military
632 (60.5%)16 (77.3%)516 (57.7%)Non-military

Casualty urgency

0.367
537 (51.4%)82 (54.7%)455 (50.9%)Urgent
465 (44.5%)65 (43.3%)400 (44.7%)Non urgent
42 (4.0%)3 (2.0%)39 (4.4%)unknown

Mechanism: penetrating

< 0.001
332 (31.8%)24 (16.0%)308 (34.5%)Penetrating injury
712 (68.2%)126 (84.0%)586 (65.5%)Non-penetrating injury

Injured region*

175 (7.2%)10 (6.7%)65 (7.3%)Pelvis 

0.58206 (19.7%)32 (21.3%)174 (19.5%)Head

0.08326 (2.5%)7 (4.7%)19 (2.1%)Other

0.106324 (31.0%)38 (25.3%)286 (32.0%)Upper extremity

0.006405 (38.8%)43 (28.7%)362 (40.5%)Lower extremity

126 (2.5%)3 (2.0%)23 (2.3%)Eyes

0.330119 (11.4%)13 (8.7%)106 (11.9%)Face

0.70057 (5.5%)9 (6.0%)48 (5.4%)Neck

0.102101 (9.7%)20 (13.3%)81 (9.1%)Abdomen

0.901152 (14.6%)21 (14.0%)131 (14.7%)Back

0.052121 (11.6%)25 (16.7%)96 (10.7%)Chest

Vital signs

Maximal heart rate

0.896

17314Missing

99.937 ± 30.556 99.660 ± 19.157 99.983 ± 32.076 Mean ± standard deviation 

24–170 98 57–170 96 24–170 99 Range Median 

86, 110 86.5, 110 86, 110 Q1, Q3 

Minimal systolic blood pressure

0.382

163 19 144 Missing 

121.681 ± 17.403 121.282 ± 18.869 121.751 ± 17.146 Mean ± standard deviation 

40-190 49-149 40-190 Range 

120 120 120 Median 

110, 130 110, 130 110, 130 Q1, Q3 
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P valueTotalFemaleMaleVariable

Minimal saturation

0.039

138 11 127 Missing 

96.694 ± 4.734 97.144 ± 4.159 96.613 ± 4.483 Mean ± standard deviation 

16–100 58–100 16–100 Range 

98 98 98 Median 

96, 99 97, 99 96, 99 Q1, Q3 

Minimal Glasgow Coma Scale

0.633

60 8 52 Missing 

14.421 (2.133) 14.338 (2.218) 14.435 (2.120) Mean ± standard deviation

3–15 3–15 3–15 Range 

15 15 15 Median 

15, 15 15, 15 15, 15 Q1, Q3 

Minimal consciousness 

0.153

945 (90.5%) 133 (88.7%) 812 (90.8%) Alert 

31 (3.9%) 4 (2.7%) 37 (4.1%) Voice responsive 

21 (2.0%) 6 (4.0%) 15 (1.7%) Pain responsive 

23 (2.2%) 3 (2.0%) 20 (2.2%) Unresponsive 

14 (1.3%) 4 (2.7%) 10 (1.1%) Unknown

Prehospital treatments/interventions 

0.295 49 (4.7%) 4 (2.7%) 45 (5.0%) Freeze dried plasma 

0.081 88 (8.4%) 7 (4.7%) 81 (9.1%) Tranexamic acid

0.300 74 (7.1%) 7 (4.7%) 67 (7.5%) Tourniquet application 

1 24 (2.3%) 3 (2.0%) 21 (2.3%) Packing

1 8 (0.8%) 1 (0.7%) 7 (0.8%) Needle application 

1 1 (0.1%) 0 (0.0%) 1 (0.1%) Chest drain 

0.41513 (1.2%)3 (2.0%)10 (1.1%)Endotracheal intubation

Maximal pain

 0.237

6.592 ± 3.0106.300 ± 3.1626.641 ± 2.983Mean ± standard deviation
1–101–101–10Range
777Median
4, 103, 94, 10Q1, Q3

Maximal pain grouped 

0.180
319 (30.6%)53 (35.3%)266 (29.8%)1–4

725 (69.4%)97 (64.7%)628 (70.2%)5–10

0.058632 (60.5%)80 (53.3%)552 (61.7%)Received any analgesia

Analgesia received

0.19263 (6.0%)5 (3.3%)58 (6.5%)Oral paracetamol/dipyrone

0.110339 (32.5%)40 (26.7%)299 (33.4%)Fentanyl citrate

0.102259 (24.8%)29 (19.3%)230 (25.7%)Morphine intravenous

0.03079 (7.6%)5 (3.3%)74 (8.3%)Morphine intramuscular

0.583122 (11.7%)15 (10.0%)107 (12.0%)Ketamin up to 50 mg

There is an overlap between the groups since some casualties received both interventions 
*Total is > 100% since some of the casualties were injured in more than one body part 
HR= heart rate, IQR = interquartile range, SBP = systolic blood pressure, SpO2 = arterial oxygen saturation measured by a pulse oximeter
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Table 2. The association between various variables and pain management

Variable Non-adjusted OR (95%CI) P value Adjusted OR (95%CI) P value

Female gender 0.71 (0.5–1.0) 0.05 0.75 (0.46–1.23) 0.245

Military population 0.85 (0.66–1.09) 0.19

Casualty age 1 (0.99–1.01) 0.63

Military event 1.24 (0.96–1.60) 0.10

Penetrating injury 1.38 (1.05–1.81) 0.02 0.96 (0.64–1.43) 0.83

Casualty urgency

Urgent 3.0 (2.31–3.91) < 0.001 1.56 (1.04–2.32) 0.03

Unknown 1.86 (0.98–3.62) 0.062  1.02 (0.43–2.57) 0.96

Body region injured

Head 0.46 (0.34–0.62) < 0.001 0.49 (0.31–0.76) 0.002

Pelvis 2.78 (1.6–5.14) < 0.001 1.54 (0.78–3.27) 0.24

Extremities 2.87 (2.22–3.73) < 0.001 2.26 (1.56–3.30) < 0.001

Upper extremities 1.61 (1.23–2.13) < 0.001

Lower extremities 2.07 (1.59–2.71) < 0.001

Torso 1.07 (0.82–1.41) 0.61

Neck 0.96 (0.56–1.68) 0.89

Torniquet application 3.28 (1.84–6.31) < 0.001 0.94 (0.44–2.14) 0.87

Moderate to severe pain (5–10) 37.85 (25.7–57.25) < 0.001 33.13 (21.88–51.52) < 0.001

Maximal Heart rate ≥ 130 2.13 (1.23–3.72) 0.005 0.8 (0.42–1.59) 0.50

Minimal systolic blood pressure < 90 2.66 (1.07–8.05) 0.05 0.83 (0.279–2.99) 0.76

Minimal oxygen saturation < 90 1.32 (0.66–2.75) 0.45 0.50 (0.21–1.27) 0.13

Minimal level of consciousness

Voice responsive 1.46 (0.76–2.94) 0.27 0.98 (0.43–2.41) 0.97

Pain responsive 2.87 (1.05–10.04) 0.06 2.9 (0.76–14.66) 0.15

Unresponsive 1.05 (0.46–2.55) 0.91 0.51 (0.19–1.46) 0.19

Unknown 1.22 (0.42–3.98) 0.73 0.99 (0.25–4.91) 0.99

Minimal Glasgow Coma Scale 0.96 (0.90–1.02) 0.24

95%CI = 95% confidence interval, OR = odds ratio
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Capsule

Low-dose subcutaneous or intravenous monoclonal antibody to prevent malaria
New approaches for the prevention and elimination of 
malaria, a leading cause of illness and death among 
infants and young children globally, are needed. Wu et al. 
conducted a phase 1 clinical trial to assess the safety and 
pharmacokinetics of L9LS, a next-generation antimalarial 
monoclonal antibody. No safety concerns were identified. 
L9LS had an estimated half-life of 56 days, and it had 
dose linearity, with the highest mean ± standard deviation 
maximum serum concentration (Cmax) of 914.2 ± 146.5 μg 
per milliliter observed in participants who had received 20 
mg per kilogram intravenously and the lowest mean Cmax 
of 41.5 ± 4.7 μg per milliliter observed in those who had 
received 1 mg per kilogram intravenously. The mean Cmax 
was 164.8 ±3 1.1 in the participants who had received 5 
mg per kilogram intravenously and 68.9 ± 22.3 in those 

who had received 5 mg per kilogram subcutaneously. 
A total of 17 L9LS recipients and 6 control participants 
underwent controlled human malaria infection. Of the 17 
participants who received a single dose of L9LS, 15 (88%) 
were protected after controlled human malaria infection. 
Parasitemia did not develop in any of the participants who 
received 5 or 20 mg per kilogram of intravenous L9LS. 
Parasitemia developed in 1 of 5 participants who received 
1 mg per kilogram intravenously, 1 of 5 participants who 
received 5 mg per kilogram subcutaneously, and all 6 
control participants through 21 days after the controlled 
human malaria infection. Protection conferred by L9LS was 
seen at serum concentrations as low as 9.2 μg per milliliter.

N Engl J Med 2022; 387: 397 
Eitan Israeli

Capsule

Once-weekly dulaglutide for the treatment of youth with type 2 diabetes
The incidence of type 2 diabetes mellitus is increasing 
among youth. Once-weekly treatment with dulaglutide, 
a glucagon-like peptide-1 receptor agonist, may have 
efficacy with regard to glycemic control in youth with type 
2 diabetes. In a trial by Arslnian and colleagues a total of 
154 participants underwent randomization. At 26 weeks, 
the mean glycated hemoglobin level had increased in the 
placebo group (0.6 percentage points) and had decreased 
in the dulaglutide groups (–0.6 percentage points in the 
0.75 mg group and −0.9 percentage points in the 1.5 
mg group, P < 0.001 for both comparisons vs. placebo). 
At 26 weeks, a higher percentage of participants in the 

pooled dulaglutide groups than in the placebo group had a 
glycated hemoglobin level of less than 7.0% (51% vs. 14%, 
P < 0.001). The fasting glucose concentration increased in 
the placebo group (17.1 mg per deciliter) and decreased 
in the pooled dulaglutide groups (−18.9 mg per deciliter, 
P < 0.001), and there were no between-group differences 
in the change in body mass index. The incidence of 
gastrointestinal adverse events was higher with dulaglutide 
therapy than with placebo. The safety profile of dulaglutide 
was consistent with that reported in adults.

N Engl J Med 2022; 387: 433 
Eitan Israeli
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