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ABSTRACT

Background: Trauma is a major public health concern that often leads to long-term psychological distress and chronic pain.
Benzodiazepines (BZDs) are sometimes prescribed for anxiety, insomnia, or acute stress-related symptoms, but long-term use is
associated with dependence and adverse outcomes. The extent to which BZDs are initiated after trauma, and their implications
for long-term health, remain poorly understood. This study aimed to assess the association between trauma exposure and initi-
ation of high-potency BZDs, identify risk factors within the trauma cohort and examine the association between new BZD use
and long-term mortality.

Methods: We conducted a population-based cohort study using data from a regional trauma registry linked to Swedish national
health registers. New initiation of BZD prescriptions was defined as filling at least one prescription within 6 months after trauma.
Multivariable logistic regression was used to assess associations between trauma exposure and BZD initiation and to identify
risk factors within the trauma cohort. Cox proportional hazards regression evaluated the association between new BZD use and
6-18-month mortality.

Results: The study included 12,206 BZD-naive trauma patients and 66,801 matched controls. Trauma exposure was inde-
pendently associated with new high-potency BZD use. Within the trauma cohort, risk factors included older age, psychiatric
comorbidity, substance abuse, pre-traumatic opioid or sedative-hypnotic drug use, penetrating trauma, and higher injury sever-
ity. New BZD use was associated with markedly elevated 6-18-month mortality (adjusted HR 2.9, 95% CI 2.0-4.2, p<0.001), a
finding that reflects the complex clinical and psychosocial vulnerability of this group.

Conclusions: Trauma exposure independently predicted initiation of high-potency BZDs among previously BZD-naive patients.
Psychiatric comorbidity, substance use, and greater injury severity were important risk factors. The association between new
BZD use and increased long-term mortality underscores the need for cautious prescribing and structured follow-up after trauma.
Editorial Comment: This study examines initiation of high-potency benzodiazepines among previously naive survivors of
severe trauma using linked registry data. It shows that trauma exposure is strongly associated with new benzodiazepine use,
particularly in older, comorbid, and vulnerable patients. Initiation is also associated with higher subsequent mortality, likely
reflecting underlying clinical and psychosocial risk rather than a causal drug effect.

Jesper Eriksson and Erik von Oelreich have equally contributed to this work.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,
provided the original work is properly cited.

© 2026 The Author(s). Acta Anaesthesiologica Scandinavica published by John Wiley & Sons Ltd on behalf of Acta Anaesthesiologica Scandinavica Foundation.

Acta Anaesthesiologica Scandinavica, 2026; 70:e70245 1of9
https://doi.org/10.1111/aas.70245


https://doi.org/10.1111/aas.70245
https://doi.org/10.1111/aas.70245
https://orcid.org/0009-0005-6444-8044
mailto:erik.von.oelreich@ki.se
http://creativecommons.org/licenses/by/4.0/

1 | Introduction

Traumatic injuries constitute a major global health challenge,
contributing substantially to morbidity, long-term disabil-
ity, and premature mortality [1, 2]. Survivors of major trauma
often experience a wide range of physical and psychological
sequelae, including chronic pain, post-traumatic stress disor-
der (PTSD), anxiety, and depression [3-5]. The management of
these post-trauma symptoms frequently involves pharmacolog-
ical treatment.

Benzodiazepines (BZDs) are central nervous system depressants
commonly prescribed for anxiety, insomnia, and muscle tension
[6-8] Although they can be effective for short-term symptom re-
lief, clinical guidelines generally recommend caution regarding
long-term use due to risks of dependence, tolerance, cognitive
impairment, and accidents or overdose [9-11]. Consequently,
chronic BZD treatment is typically restricted to limited indi-
cations, and non-pharmacological interventions or alternative
medications are often preferred [12]. Thus, initiation of BZD
treatment, particularly with high-potency agents, may serve as
a clinically relevant marker carrying the potential for adverse
outcomes.

The trauma population may be particularly susceptible to
BZD-related risks, as these patients often exhibit higher rates
of psychiatric comorbidity and substance use disorders [13, 14].
Previous research has demonstrated an association between
trauma exposure and subsequent substance use; however, de-
tailed information on the initiation of high-potency BZD use
among individuals confirmed as BZD-naive before trauma re-
mains limited [15]. Furthermore, prior evidence suggests that
new-onset BZD use may be linked to adverse long-term out-
comes, including increased mortality [16].

This study aims to address these knowledge gaps using a
matched cohort design that combines data from a regional
trauma registry with national Swedish health registers. Using
a matched cohort design linking a regional trauma registry to
national health registers, we aimed to assess the association be-
tween trauma exposure and initiation of high-potency BZD pre-
scriptions among previously BZD-naive individuals, to identify
clinical and demographic risk factors for new BZD use within
the trauma cohort, and to characterize long-term mortality in
this patient group.

By elucidating patterns of BZD initiation following trauma and
identifying patient groups at elevated risk, the findings may con-
tribute to a better understanding of post-traumatic pharmaco-
logical management and facilitate more individualized, cautious
prescribing practices.

2 | Methods

Ethical approval was obtained from the Regional Ethical Review
Board in Stockholm, Sweden (approval number 2015/1137-31/4,
date 2015-08-12 and amendment approval number 2018/751-32,
date 2018-04-09), which waived the requirement for individual
informed consent. The study has been performed in accordance
with the ethical standards laid down in the 1964 Declaration

of Helsinki and its later amendments. All analyses were con-
ducted in compliance with national research and data protec-
tion regulations. The study was reported in accordance with the
STROBE (Strengthening the Reporting of Observational Studies
in Epidemiology) guidelines for observational studies [17].

2.1 | Study Design and Setting

This population-based matched cohort study was conducted
using data from a regional trauma registry linked to multiple
Swedish national health registers. The cohort comprised all
trauma patients admitted to the Karolinska Trauma Center,
the regional referral center for severe trauma in the Stockholm
region, between 2006 and 2015. The center manages approxi-
mately 2 million inhabitants and serves as the tertiary referral
unit for all major trauma cases in the region.

2.2 | Study Population

Trauma patients aged >15years admitted through the trauma
unit, regardless of Injury Severity Score (ISS), were eligible.
Patients admitted without trauma team activation but later
found to have an ISS above threshold were also included in the
registry. Individuals with isolated limb fractures, drowning,
chronic subdural hematoma, burns, or hypothermia without
trauma were excluded. Controls were drawn from the Total
Population Register in a 1:5 ratio, matched by age, sex, and mu-
nicipality of residence at the date of the index trauma. Patients
dying within 3months after trauma were excluded since they
largely represent patients with fatal injuries who would not sur-
vive long enough to initiate outpatient prescribing.

2.3 | Data Sources and Linkage

Data linkage was performed using the unique Swedish personal
identification number, which allows individual-level tracking
across national health and population registers [18].

Information on BZD prescriptions was obtained from the
Swedish Prescribed Drug Register [19] Benzodiazepines (BZDs)
and related GABA-A agonists (ATC codes NO5BA, NO5BC,
NO5CD, NO3AEO1) were classified as the primary drug group
of interest. A comparator group of sedative-hypnotic drugs, in-
cluding antihistamines, melatonin receptor agonists, and other
sedatives (ATC codes N0O5BB, NO5BE, NO5CC, NO5CF, NO5CH,
NO05CM, NO5CX, R06A), was used as a covariate (see Table S1).

Comorbidity data up to 8 years before the trauma were retrieved
from the National Inpatient and Outpatient Registers and cat-
egorized according to international classification of Diseases
(ICD)-10 codes. The Charlson Comorbidity Index (CCI) was
used to quantify overall somatic comorbidity. Psychiatric co-
morbidity and substance use disorders were identified using es-
tablished ICD-10 groupings.

Educational level was obtained from the Longitudinal
Integration Database for Health Insurance and Labour Market
Studies (LISA) [20] and categorized as low (<9years), medium
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(10-12years), or high (> 12years). Injury severity was quantified
using the ISS, while severe injury to a specific body region was
defined as an Abbreviated Injury Scale (AIS) score >2. Shock
on arrival was defined as a systolic arterial pressure (SAP)
<90mmHg, and the Glasgow Coma Scale (GCS) score was also
recorded. Mortality data for the period 6-18 months post-trauma
(the secondary outcome) were obtained from the Swedish Cause
of Death Register [21].

2.4 | Definitions of Benzodiazepine Use
and Outcome

Pre-traumatic use of benzodiazepines or sedative-hypnotic
drugs was defined as filling at least one prescription for the re-
spective drug type within the 6 months preceding the trauma
event. Patients were considered BZD-naive if they had not filled
any prescription for high-potency benzodiazepines during that
period, regardless of low-potency use.

The primary outcome was defined as new initiation of BZD
prescriptions, defined as filling at least one prescription within
6 months after trauma.

2.5 | Statistical Analyses

Categorical variables were presented as counts and percentages,
and continuous variables as medians with minimum and maxi-
mum values, or means with standard deviations, as appropriate.
Between-group comparisons were performed using the Chi-
squared test for categorical variables and the Mann-Whitney
U-test for continuous variables.

Multivariable logistic regression was applied to estimate
odds ratios (ORs) for the association between trauma expo-
sure and new post-traumatic high-potency BZD use, adjusting
for potential confounders. The full model included age, sex,

2006-2015
13 765 trauma patients
66 820 matched controls

income, education, somatic comorbidity (CCI), psychiatric
comorbidity, substance abuse, pre-traumatic opioid use, and
pre-traumatic sedative-hypnotic drug use. Because matching
was not always complete, particularly for elderly patients in
smaller municipalities, age and sex were retained as covari-
ates in all regression models to adjust for any residual im-
balance. Additional multivariable analyses were conducted
within the trauma cohort to identify independent risk factors
for new BZD use.

Cox proportional hazards regression models were used to esti-
mate hazard ratios (HRs) for the association between new BZD
use and mortality during the 6-18-month follow-up, adjusting
for age, sex, comorbidities, and injury severity (ISS). A sensitiv-
ity analysis additionally adjusting for severe AIS-region injuries
(head, thorax, and spine, AIS >2) was conducted to evaluate
residual injury-severity confounding. A sensitivity analysis ex-
cluding deaths within 6 months (rather than 3 months) assessed
the impact of the primary exclusion criterion. A sensitivity anal-
ysis employing probability weights was performed to account for
potential bias related to non-random dropout due to death [22].

All statistical tests were two-sided, and a p value <0.05 was
considered statistically significant. All analyses were performed
using Stata Statistical Software (StataCorp LLC, College Station,
TX, USA).

3 | Results

The study included 12,206 BZD-naive trauma patients and
66,801 matched controls (see Figure 1). Baseline characteristics
are summarized in Table 1. Compared with controls, trauma pa-
tients had a higher prevalence of psychiatric comorbidity (15.0%
vs. 6.7%), substance abuse (14.1% vs. 2.9%), pre-traumatic opioid
use (8.0% vs. 4.7%), and pre-traumatic sedative-hypnotic drug
use (6.0% vs. 4.0%). Figure 2 shows the proportion of partici-
pants filling at least one BZD prescription per quarter over the

Dead within 3 months
(trauma patients 748; controls 230)

13 017 trauma patients
68 590 matched controls

Use of high-potency benzodiazepines before trauma admission
(trauma patients 811; controls: 1789)

12 206 trauma patients
66 801 matched controls
Eligeble for outcome analyses

FIGURE1 | Flow chart of included patients and matched controls.
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TABLE 1 | General characteristics for trauma patients and controls
in the study cohort.

Trauma Matched
patients controls
Count 12,206 66,801
Age categories, count (%)
15-44 7297 (59.8) 38,213 (57.2)
45-54 1900 (15.6) 10,172 (15.2)
55-64 1392 (11.4) 7911 (11.8)
65-74 884 (7.2) 5270 (7.9)
75-84 464 (3.8) 3091 (4.6)
>85 269 (2.2) 2144 (3.2)
Male, count (%) 8452 (69.2) 46,002 (68.9)
Income level
Low 6004 (50.9) 29,808 (46.2)
Medium 4961 (42.0) 28,039 (43.4)
High 834 (7.1) 6718 (10.4)
Education level, count (%)
Low 3534(30.3) 13,784 (21.8)
Medium 5281 (45.3) 26,913 (42.6)
High 2834 (24.3) 22,546 (35.6)

CCI categories, count (%)

TABLE1 | (Continued)
Trauma Matched
patients controls
Severe injury lower 927 (7.6)
extremity?, count (%)
Severe injury upper 134 (1.1)
extremity?, count (%)
Penetrating trauma, count (%) 934 (7.7)
Shock on arrival®, count (%) 200 (1.6)
Length of stay hospital, days
0-2 7658 (62.7)
3-7 2118 (17.4)
>7 2430 (19.9)
GCS, count (%)
13-15 10,876 (89.8)
9-12 484 (4.0)
3-8 750 (6.2)
ICU admission, count (%) 2256 (18.5)

Note: Categorical parameters are presented as n (%).

Abbreviations: bdz, benzodiazepine; CCI, Charlson comorbidity index; GCS,
Glasgow coma scale; ICU, intensive care unit; ISS, injury severity score.

aSevere injury equal to abbreviated injury scale (AIS) score > 2.

bShock on arrival equal to SAP (systolic arterial pressure) <90mmHg on arrival
to the trauma unit.

18-month follow-up period; numbers at risk per quarter are pro-
vided below the figure, showing that a considerable proportion
of trauma patients continued BZD use throughout the follow-up
period.

In the univariate logistic regression analysis, exposure to trauma
was strongly associated with initiation of high-potency BZD use
(unadjusted Odds Ratio (OR) 6.5, 95% confidence interval (CI)
5.8-7.3, p<0.001, Table 2). This association remained robust
in the model adjusted for age and sex (OR 6.5, 95% CI 5.8-7.3,
p<0.001) and persisted after full adjustment for socioeconomic
status, comorbidities, and substance use (fully adjusted OR 5.4,
95% CI14.7-6.2, p<0.001, Table 2).

Among trauma patients, 681 (5.6%) initiated new high-potency
BZD use within 6 months post-injury. In the control population,
687 (1.0%) initiated such use. Comparisons between BZD users
and non-users are presented in Table S2. New users were typi-
cally older, had lower income levels, and exhibited a higher prev-
alence of somatic (CCI > 1: 13.7% vs. 7.5%), psychiatric (30.4% vs.
14.0%), and substance-use comorbidity (27.0% vs. 13.3%) com-
pared with non-users. They also sustained more severe injuries
(ISS > 8:61.8% vs. 38.7%).

Pre-existing substance use was more common among new BZD
users, with 25% reporting substance abuse and 19% having filled
prescriptions for sedative-hypnotic drugs before the trauma.
Severe injuries involving multiple regions, particularly the head,
thorax, abdomen, spine, and lower extremities, were more fre-
quent in subsequent BZD users.

CCIO 10,067 (82.5) 57,701 (86.4)
CCI1 1180 (9.7) 4653 (7.0)
CCI>1 959 (7.9) 4447 (6.7)
Psychiatric comorbidity, 1825 (15.0) 4493 (6.7)
count (%)
Substance abuse, count (%) 1718 (14.1) 1917 (2.9)
Pre-traumatic opioid use, 974 (8.0) 3123 (4.7)
count (%)
Pre-traumatic low potency 731 (6.0) 2671 (4.0)
bdz use, count (%)
ISS categories, count (%)
0-8 7324 (60.0)
9-15 2681 (22.0)
16-24 1257 (10.3)
25-40 766 (6.3)
>40 178 (1.5)
Severe head injury?, count (%) 1664 (13.6)
Severe thoracic injury?, count 1569 (12.9)
(%)
Severe abdominal injury?, 410 (3.4)
count (%)
Severe spinal injury?, count 527 (4.3)
(%)
(Continues)
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-2 -1 1 2 3 4 5 6
quarter
Traumapatients (n) 12206 12206 12167 12118 12027 11715 11354
Controls (n) 66801 66801 66699 66548 66156 64541 62647

FIGURE 2 | Proportion of BZD-naive trauma patients surviving
>3 months post-trauma and matched controls filling at least one high-
potency BZD prescription per quarter, spanning two quarters before (Q-
2, Q-1) and six quarters after the index trauma (Q1-Q6). The proportion
at each time point represents individuals filling > 1 prescription in that
specific quarter. The dashed vertical line indicates the time of trauma.
Squares indicate trauma patients; circles indicate controls. Numbers at
risk are shown below the figure.

TABLE 2 | Associations between exposure to trauma and post-
traumatic benzodiazepines use among trauma patients and controls,
presented as OR (95% CI).

OR (95% CI) p
Unadjusted 6.5 (5.8-7.3) <0.001
Restricted model? 6.5(5.8-7.3) <0.001
Full model® 5.4 (4.7-6.2) <0.001

Abbreviations: CI, confidence interval; OR, odds ratio.

2Restricted model: adjusted for age and sex (variables used in matching).

YFull model: in addition to the restricted model adjusted for level of income and
education, somatic comorbidity, psychiatric comorbidity, substance abuse, pre-
traumatic opioid use and pre-traumatic sedative-hypnotic drug use.

Multivariable logistic regression analysis identified several in-
dependent predictors of new high-potency BZD use (Table 3).
Increasing age was associated with higher odds, as were psychi-
atric comorbidity (OR 2.09, 95% CI 1.70-2.58), substance abuse
(OR 1.56, 95% CI 1.26-1.94), pre-traumatic opioid use (OR 1.85,
95% CI 1.46-2.36), and pre-traumatic sedative-hypnotic drug
use (OR 2.21, 95% CI 1.72-2.83). Trauma-related factors such
as penetrating trauma, higher injury severity scores, and pro-
longed hospital stays were also independently associated with
increased odds of new high-potency BZD use.

A sensitivity analysis accounting for non-random dropout due
to death demonstrated that a hospital stay of three to 7days was

no longer significantly associated with new BZD use, whereas
the associations for prolonged hospitalization (> 7days) and for
psychosocial factors remained stable.

During the 6- to 18-month follow-up period, new high-potency
BZD use was associated with markedly elevated mortality among
trauma patients, a finding that reflects the complex clinical and
psychosocial vulnerability of this group rather than implying a
causal effect of BZD use. In the unadjusted Cox regression anal-
ysis, the hazard ratio (HR) for mortality was 5.3 (95% CI 3.7-7.6,
p<0.001). This association attenuated but remained statistically
significant after adjustment for age, sex, somatic and psychiatric
comorbidity, substance abuse, and ISS (adjusted HR 2.9, 95% CI
2.0-4.2, p<0.001). A sensitivity analysis additionally adjusting for
severe AlS-region injuries yielded a consistent estimate (adjusted
HR3.1,95% CI2.1-4.4, p < 0.001). Results were robust when deaths
within 6 months (rather than 3 months) were used as the exclusion
criterion (fully adjusted OR 5.5, 95% CI 4.8-6.3, p<0.001).

4 | Discussion

This large, population-based cohort study indicates that trauma
exposure is independently associated with new use of high-
potency benzodiazepines (BZDs) among individuals without
prior BZD prescriptions. After adjustment for demographic,
socioeconomic, and clinical factors, trauma patients had more
than a fivefold increased likelihood of initiating such treatment
compared with matched, uninjured controls. Furthermore, new
BZD use was associated with markedly elevated long-term mor-
tality, an association that most plausibly reflects the underlying
vulnerability profile of BZD initiators rather than a direct causal
effect as discussed below.

The observed association between trauma exposure and subse-
quent BZD initiation, despite adjustment for extensive covariates,
suggests that trauma itself may serve as a precipitating factor for
pharmacological management of psychological or physical dis-
tress. Although short-term BZD prescriptions may sometimes be
clinically justified, such as for acute anxiety, insomnia, or agi-
tation, our findings highlight a potential risk for use extending
beyond the intended acute phase [23, 24]. The ongoing use of
high-potency BZD 18 months after trauma suggests that initial
prescriptions can evolve into chronic treatment patterns, raising
concerns about dependency and adverse health effects.

Within the trauma cohort, several independent predictors of
new high-potency BZD use were identified. These included
increasing age, psychiatric comorbidity, substance abuse, pre-
traumatic opioid or sedative-hypnotic drug use, and markers
of greater injury severity. This pattern supports the notion that
psychosocial vulnerability and pre-existing pharmacological
coping behaviors contribute substantially to the initiation of
high-potency BZD use following trauma.

The strong associations with psychiatric and substance-
use comorbidities are consistent with prior studies linking
psychological distress and maladaptive coping to increased
sedative-hypnotic use [25, 26]. Individuals with a history of
sedative-hypnotic drug or opioid use may represent a sub-
group accustomed to pharmacological management of stress
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TABLE 3 | Univariate and multivariable logistic regression analyses, associations with benzodiazepine use for trauma patients presented as OR

(95% CI).
Univariate P Multivariable P

Age categories

15-44 Ref. Ref.

45-54 1.39 (1.12-1.74) 0.003 1.11 (0.87-1.41) 0.40

55-64 1.72 (1.37-2.17) <0.001 1.36 (1.05-1.75) 0.019

65-74 2.04 (1.57-2.65) <0.001 1.48 (1.09-2.00) 0.013

75-84 2.31(1.66-3.21) <0.001 1.76 (1.18-2.62) 0.006

>85 2.87 (1.94-4.24) <0.001 2.32(1.41-3.83) 0.001
Male gender 0.93(0.79-1.10) 0.41 0.92(0.76-1.11) 0.40
Education level

Low Ref. Ref.

Medium 0.87 (0.72-1.04) 0.14 0.96 (0.79-1.17) 0.67

High 0.96 (0.78-1.19) 0.73 1.15(0.91-1.45) 0.26
Income level

Low Ref. Ref.

Medium 0.69 (0.59-0.81) <0.001 1.02 (0.84-1.25) 0.81

High 0.50 (0.34-0.73) <0.001 0.76 (0.50-1.17) 0.21
CCI categories

CCIo Ref. Ref.

CCI1 1.96 (1.58-2.44) <0.001 1.20 (0.94-1.54) 0.15
CCI>1 2.14 (1.69-2.69) <0.001 1.21 (0.92-1.60) 0.18
Psychiatric comorbidity 2.67 (2.25-3.17) <0.001 2.09 (1.70-2.58) <0.001
Substance abuse 2.41 (2.02-2.88) <0.001 1.56 (1.26-1.94) <0.001
Pre-trauma opioid use 2.41 (1.94-2.98) <0.001 1.85(1.46-2.36) <0.001
Pre-trauma sedative-hypnotic drug use 4.00 (3.24-4.95) <0.001 2.21 (1.72-2.83) <0.001
Penetrating trauma 1.67 (1.31-2.13) <0.001 1.88 (1.43-2.46) <0.001

Shock on arrival? 2.83(1.88-4.25) <0.001 1.20 (0.75-1.90) 0.45
ISS categories, count (%)

0-8 Ref. Ref.

9-15 1.87 (1.54-2.28) <0.001 1.25(0.97-1.60) 0.080

16-24 2.81(2.24-3.53) <0.001 1.50 (1.10-2.05) 0.010

25-40 4.17 (3.28-5.32) <0.001 1.89 (1.33-2.69) <0.001

>40 5.07 (3.33-7.73) <0.001 2.26 (1.32-3.85) 0.003
GCS

13-15 Ref. Ref.

9-12 2.10 (1.54-2.85) <0.001 1.06 (0.75-1.50) 0.74

3-8 2.07 (1.61-2.67) <0.001 0.82(0.60-1.12) 0.21
Length of stay hospital, days

0-2 Ref. Ref.

3-7 1.90 (1.52-2.36) <0.001 1.40 (1.07-1.83) 0.014

>7 4.27 (3.59-5.08) <0.001 2.80(2.13-3.69) <0.001
ICU admission 2.60(2.20-3.07) <0.001 1.09 (0.85-1.40) 0.48

Note: Categorical parameters are presented as n (%).

Abbreviations: bdz, benzodiazepine; CCI, Charlson comorbidity index; GCS, Glasgow coma scale; ICU, intensive care unit; ISS, injury severity score.
aShock on arrival equal to SAP (systolic arterial pressure) <90 mmHg on arrival to the trauma unit.
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or pain, making them more susceptible to transitioning to in-
creased use after trauma [27]. The link between pre-traumatic
opioid use and post-trauma BZD initiation also underscores
the clinical overlap between pain management and mental
health challenges, a combination associated with increased
risk of adverse outcomes, including overdose and dependence
[28, 29].

Injury-related factors such as penetrating trauma, higher injury
severity scores, and prolonged hospital stays were also associ-
ated with increased odds of new BZD use. These findings may
reflect both the clinical complexity of such cases and extended
exposure to pharmacological interventions during recovery [30].
Older age further amplified risk, potentially reflecting a higher
baseline prevalence of sleep disturbances, anxiety, or polyphar-
macy in this group, which may facilitate continued prescribing
[31]. It should also be emphasized that the use of benzodiaze-
pines in older patients is generally discouraged due to the higher
risk of adverse effects compared with younger individuals [32].

New high-potency BZD use was associated with a nearly three-
fold increase in long-term mortality; however, this association
cannot be interpreted as causal. The elevated mortality most
plausibly reflects the complex clinical and psychosocial vulner-
ability of patients who initiate BZD prescriptions. Several mech-
anisms may nonetheless contribute. Benzodiazepines have been
linked to cognitive impairment, falls, and accidents, as well as
increased risk of respiratory depression, particularly when co-
prescribed with opioids [28, 29, 33]. Additionally, prior research
has shown associations between long-term BZD use and el-
evated risks of overdose and suicide [34, 35]. The initiation of
BZD therapy following trauma may thus serve as a marker for
patients with complex psychosocial or clinical profiles who face
a higher baseline risk of adverse outcomes.

The findings underscore the need for cautious prescribing
of BZDs following trauma, especially in patients with pre-
existing psychiatric or substance use disorders. Given that
chronic BZD use does not confer long-term benefit and car-
ries well-documented risks, clinicians should prioritize non-
pharmacological interventions and, when pharmacological
treatment is deemed necessary, adhere to strictly limited pre-
scription practices. Screening for psychosocial risk factors at
the time of trauma admission may help identify individuals at
elevated risk for developing misuse. Early involvement of multi-
disciplinary care teams, including mental health professionals,
may reduce reliance on sedatives and promote safer, more indi-
vidualized treatment strategies.

4.1 | Strengths and Limitations

Major strengths of this study include its large, population-based
design, use of validated national registers, and the ability to
link clinical and socioeconomic data at the individual level. The
focus on BZD-naive patients strengthens the inference of new
onset following trauma. However, some limitations should be
acknowledged. First, prescription data reflect medication dis-
pensing rather than confirmed intake, which may introduce
misclassification bias. Second, residual confounding cannot
be excluded. Although we adjusted for ISS and, in a sensitivity

analysis, for severe AIS-region injuries, important severity
markers, including physiological parameters (e.g., base excess,
lactate) and probability-of-survival scores (e.g., TRISS), were
not available. The substantial attenuation of the mortality HR
from 5.3 (unadjusted) to 2.9 (ISS-adjusted) underscores the con-
tribution of measured confounders, and further unmeasured
confounders are likely to exist. Third, the cohort originates from
a regional trauma center in Sweden; while healthcare access is
universal, prescribing patterns may differ across settings, poten-
tially affecting generalizability.

4.2 | Conclusion

In summary, trauma exposure was independently associated
with new high-potency BZD use among previously BZD-naive
individuals. Pre-existing psychiatric comorbidity, substance use,
and greater injury severity emerged as key predictors. New BZD
use was further associated with increased long-term mortality.
These findings highlight the importance of careful prescribing,
close follow-up, and development of alternative treatment ap-
proaches for post-traumatic distress to reduce the risk of chronic
sedative use and its associated adverse outcomes.
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