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ABSTRACT
Objectives To determine whether the terrorist attacks
occurring in Paris on November 2015 have changed
benzodiazepine use in the French population.
Design Interrupted time series analysis.
Setting National population-based cohort.
Participants 90 258 individuals included in the
population-based CONSTANCES cohort from 2012 to 2017.
Outcome measures Benzodiazepine use was evaluated
according to two different indicators using objective
data from administrative registries: weekly number of
individuals with a benzodiazepine delivered prescriptions
(BDP) and weekly number of defined daily dose (DDD). Two
sets of analyses were performed according to sex and age
(≤50 vs >50). Education, income and area of residence
were additional stratification variables to search for at-risk
subgroups.
Results Among women, those with younger age
(incidence rate ratios (IRR)=1.18; 95% CI=1.05 to 1.32
for BDP; IRR=1.14; 95% CI=1.03 to 1.27 for DDD),
higher education (IRR=1.23; 95% CI=1.03 to 1.46 for
BDP; IRR=1.23; 95% CI=1.01 to 1.51 for DDD) and
living in Paris (IRR=1.27; 95% CI=1.05 to 1.54 for
BDP) presented increased risks for benzodiazepine
use. Among participants under 50, an overall increase
in benzodiazepine use was identified (IRR=1.14; 95%
CI=1.02 to 1.28 for BDP and IRR=1.12; 95% CI=1.01 to
1.25 for DDD) and in several strata. In addition to women,
those with higher education (IRR=1.22; 95% CI=1.02 to
1.47 for BDP), lower income (IRR=1.17; 95% CI=1.02
to 1.35 for BDP) and not Paris residents (IRR=1.13;
95% CI=1.02 to 1.26 for BDP and IRR=1.13; 95%
CI=1.03 to 1.26 for DDD) presented increased risks for
benzodiazepine use.
Conclusion Terrorist attacks might increase
benzodiazepine use at a population level, with at-risk
subgroups being particularly concerned. Information and
prevention strategies are needed to provide appropriate
care after such events.

INTRODUCTION
On 13 November 2015, France faced deadly
terrorist attacks.1 Shootings occurred in

Strengths and limitations of this study
►► The use of a large sample from a population-based

cohort of participants randomly recruited from the
general French population.
►► The use of objective and exhaustive data for our two
outcomes, allowing a precise measure of benzodiazepine use at repeated time points within a large
period centred by the terrorist attacks.
►► Even considering a large sample of randomly recruited subjects in different health centres across
the country, participants may not be representative
of the general population.
►► The reporting method of benzodiazepine use was
based on delivered prescriptions; therefore, it is not
possible to check whether or not those benzodiazepines were consumed.

different places in Paris while hundreds of
people were held hostage in a large concert
hall. These attacks killed 129 people and
wounded more than 300, corresponding to
the largest terrorist strike in France since the
Second World War.1
Prior literature found that exposure to
acts of terrorism could be associated with
subsequent mental health issues at a population level,2 3 including post-traumatic stress
disorder (PTSD),4 PTSD-related symptoms,5
depressive symptoms,5 negative thoughts6 and
acute stress reactions such as anxiety.5 7 Women
and those directly exposed to the event might
be at higher risk.4 8 However, the impact is
not restricted to directly exposed groups, as
demonstrated by the nationwide increase in
stress reactions after the 9/11 attacks in the
USA.9 Nevertheless, it remains unknown
whether the exposure to such traumatic event
could lead to a nationwide increase in anxiolytic drugs, especially benzodiazepines.
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Such an increase would not only highlight the psychological impact of the event but would also have health
consequences of its own.10 Short-term use of benzodiazepines is associated with negative side effects such as an
increased risk of accidents due to altered psychomotor
and cognitive performances.11 12 These negative outcomes
of benzodiazepine use are of particular concern in older
people. Benzodiazepines could also increase disinhibition
and impulsive behaviours, including suicidal behaviours.13
Moreover, patients often use benzodiazepines beyond
the recommended short prescription durations, which
could be partially explained by the emergence of symptoms of dependence, occurring after only a few weeks of
treatment.14 Indeed, benzodiazepines lead to a feeling of
well-being quickly perceived by the patient, thus leading
to increased risk of misuse, with those at risk being
women and older adults.15–19 Furthermore, the specific
context of recent exposure to a traumatic event might
require particular caution. Some studies have suggested
that benzodiazepines should be contraindicated in this
context, considering their ineffectiveness in prevention
of PTSD symptoms and even their potential association
with an increased risk of developing PTSD or depressive
state as well as decreased response to psychotherapy.20
We took advantage of the unique features of the large
national population-
based CONSTANCES («CONSulTANts des Centres d'Examens de Santé ») cohort to
examine benzodiazepines prescriptions, which are
collected longitudinally and objectively from administrative registries.21 Thus, our aim was to examine changes
in benzodiazepine use in the French population after
November 2015 terrorist attacks in Paris using two different
indicators: the number of individuals with a prescription
and the overall amount of benzodiazepine consumed. We
hypothesised that the terrorist attacks were followed by
an increase in benzodiazepine use. Age and sex are associated with discrepancies regarding vulnerability to affective disorders on one hand,8 17 22 and different pattern
of benzodiazepine use on the other hand.10 15–19 Indeed,
women were found to be more vulnerable to both affective disorders and benzodiazepine use, whereas older
subjects were found to be more vulnerable to benzodiazepine use and less to affective disorders. Particularly, being
over 50 years of age has been found to be an important
risk factor of benzodiazepine use.19 Thus, all the analyses were conducted separately for age and sex.10 15–19 In
addition, we performed additional stratified analyses for
education, income and area of residence to search for
at-risk subgroups.4 8 10 15 19
METHODS
Cohort description
The CONSTANCES23 cohort is a national population-
based cohort of randomly recruited participants,
including volunteers aged 18–69 years at baseline in 22
selected health centres. To be recruited, participants
must be covered by the general health insurance scheme
2

(more than 90% of the French population). Written
informed consent was received from all of the subjects
in the CONSTANCES cohort. In the present study, we
selected participants included in the cohort from 2012
to 2017 who gave consent for their data to be linked to
administrative registries.
Patient and public involvement
Patients or members of the public were not involved in the
design of this study, nor in its implementation. Patients
and general public will be informed of the results of the
study via publication.
Indicators of benzodiazepine use
The CONSTANCES cohort benefits from its systematic linkage to the ‘Système national d’information
régimes de l’Assurance maladie’ database.21 This
inter-
national administrative database contains detailed individual medical data, including reimbursement data of
prescribed drugs. We extracted filled prescriptions for
all benzodiazepines having a marketing authorisation
in France from the database, that is, prescriptions that
patients have been purchased in pharmacies. These
benzodiazepines include: clonazepam, chlordiazepoxide,
diazepam, oxazepam, potassium clorazepate, lorazepam,
bromazepam, clobazam, prazepam, alprazolam, nordazepam, ethyl loflazepate and clotiazepam. Then, we built
two complementary indicators of weekly benzodiazepine
use to monitor and evaluate modifications in benzodiazepine consumption at a population level—the total
number of participants with a benzodiazepine delivered
prescription (BDP) per week—the overall amount of
consumed defined daily doses (DDD) per week. DDDs
are widely used to assess drugs global consumption.24
Stratification variables
We ran two sets of analyses, stratifying on sex on one hand
and age on the other hand (≤50 vs >50). Within these
two sets, additional stratified analyses were planned for
the following sociodemographic factors : (a) education
based on the 2011 International Standard Classification
of Education and categorised in aggregated modalities: (1) levels 0 and 1 (early childhood education and
primary education) and level 2 (lower secondary education); (2) levels 3 and 4 (upper secondary education
and post-secondary non-tertiary education); (3) levels 5
and 6 (short-cycle tertiary education and Bachelor’s or
equivalent level) and (4) levels 7 and 8 (master’s or equivalent level and doctoral or equivalent level); (b) household income in euros per month and categorised in four
modalities (<2100; from 2100 to 2800; from 2800 to 4000;
>4000); (c) residence area (Paris region and outside
Paris).
Statistical analyses
To examine changes in benzodiazepine use, we conducted
interrupted time series analyses (ITS). ITS is a quasi-
experimental design classically used to evaluate public
health interventions.25–27 ITS allows to examine whether
Gouraud C, et al. BMJ Open 2021;11:e044891. doi:10.1136/bmjopen-2020-044891
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an event could change the course of a time-dependent
variable at a population level when a preinterruption
period and a postinterruption period can clearly be identified.25 Segmented regressions were performed using
Poisson regressions adjusted for overdispersion. A level
change model was implemented as we hypothesised that
the terrorist attacks would have an immediate effect on
benzodiazepine use. The event was introduced as a binary
variable to estimate its role on weekly benzodiazepine use
according to the two aforementioned indicators (considered as counts). Therefore, all model included one of
the two indicators as the outcome. Variables included
in the different models were: the binary variable representing the occurrence of the event, with the resulting
coefficients (β1) estimating the level change following the
event, and a continuous variable representing the elapsed
time (in weeks, as observations were taken in weeks), with
the resulting coefficients (β2) estimating the underlying
trend.25 Since our goal was to estimate the immediate
effect of the terrorist attacks, results present the estimations of the coefficients associated with the occurrence of
the effect. Results are presented as incidence rate ratios
(IRR) with their 95% CIs (95% CI). Considering that in
ITS statistical power increases with the number of time
points included,25 28 we aimed to maximise the number
of included time points while avoiding other periods
close to other specific traumatic events. We consequently
introduced in the time series a total number of 60 time
points, that is 30 weeks before and 30 weeks after the
attacks. Sensitivity analyses were conducted to examine
potential confounding period effects. We reproduced our
main analyses focusing on the second week of November
2013, a period in which there was no particular traumatic
event at a population level. We also ran sensitivity analyses
using hypnotic treatments (such as zopiclone and zolpidem) to address whether the observed effects could be
specific to the aforementioned benzodiazepine group.
Analyses were conducted between June 2019 and March
2020. All the analyses were performed using Stata V.15.0
(StataCorp).
RESULTS
Characteristics of the overall sample
A total of 90 258 participants (46.8% of men and 53.2%
of women) have been included in the statistical analyses. The median age of our sample was 49 years old
and 53.2% were women. Detailed participants’ characteristics are available as online supplemental material 1.
Within the included time period (ie, 60 weeks), the mean
number of subjects per week with at least a BDP was 569
(SD=7.2) and the mean number of DDD per week was
12 454 (SD=164.7). The mean numbers of subjects per
week with at least a BDP were of 548 (SD=8.6) and of 591
(SD=10.4) for the 30 weeks before and after the attacks,
respectively. The mean numbers of DDD per week were
of 12 157 (SD=202.5) and of 12 751 (SD=251.6) for the
30 weeks before and after the attacks, respectively. Using
Gouraud C, et al. BMJ Open 2021;11:e044891. doi:10.1136/bmjopen-2020-044891

paired t-tests for dependent variables, we did not find a
statistically significant difference between DDD means
(p=0.07), but there was a statistically significant difference between BDP means(p=0.005).
When applying the regression model within the whole
sample, we found no statistically significant increase in
benzodiazepine use neither for BDP nor DDD: IRR=1.08
(95% CI=0.98 to 1.18; p=0.116) for BDP and IRR=1.05
(95% CI=0.95 to 1.17; p=0.327) for DDD.
Changes in benzodiazepine use within sex groups
The mean numbers of men subjects per week with at least
a BDP were of 209 (SD=26.2) and of 223.4 (SD=21.3) for
the 30 weeks before and after the attacks, respectively.
The mean numbers of DDD per week were of 5369.4
(SD=717.1) and of 5525.3 (SD=715.9) for the 30 weeks
before and after the attacks, respectively. Paired t-tests
comparison didn’t find a significant difference for DDD
(p=0.42) but found a statistically significant difference for
BDP.
However, when applying the regression model, we
found no statistically significant increase in benzodiazepine use overall, nor among any strata in men (table 1).
The mean numbers of women subjects per week with
at least a BDP were of 338.7 (SD=26.4) and of 367.7
(SD=39.1) for the 30 weeks before and after the attacks,
respectively. The mean numbers of DDD per week were
of 6787.4 (SD=552.5) and of 7226 (SD=786.9) for the 30
weeks before and after the attacks, respectively. Paired
t-
tests comparison found statistically significant differences for both BDP (p=0.002) and DDD (p=0.015).
When applying the regression model among women,
no statistically significant modification in benzodiazepine
use was identified overall (IRR=1.09; p=0.064 for BDP;
IRR=1.08; p=0.136 for DDD), but an increase in benzodiazepine use was found within several strata. Regarding age
in this group, we found a statistically significant increase
in benzodiazepine use among women under 50 years
(table 2). There was a 18% increase in the number of
women with at least a BDP per week (IRR=1.18; p=0.006)
after the attacks, and a 14% increase in the overall DDD
per week (IRR=1.14; p=0.014). We found a significant
increase in benzodiazepine use among women with
higher education level. Specifically, women with short-
cycle tertiary education and Bachelor’s or equivalent level
presented a statistically significant increase in the number
of subjects with a BDP (IRR=1.17; p=0.043), as well as
those with at least a Master level or equivalent (IRR=1.23;
p=0.022). The latter also presented a significant increase
in overall DDD per week (IRR=1.23; p=0.045). We found
a significant increase in benzodiazepine use after the
attacks among residents of the Paris region regarding
the number of subjects per week (IRR=1.27; p=0.014).
We found no changes in benzodiazepine use in stratified
analyses according to income.
Changes in benzodiazepine use within age groups
The mean numbers of subjects aged under 50 per week
with at least a BDP were of 199.2 (SD=22.3) and of 225.1
3
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Table 1 Incidence rate ratio of benzodiazepine use in men associated with the occurrence of the terrorist attacks (N=42 218)
Indicator of benzodiazepine use
Number of subjects with a least
a benzodiazepine delivered prescription per week

Number of benzodiazepine
defined daily doses per week

Overall

IRR

95% CI

P value

IRR

95% CI

P value

Stratification variable

1.05
IRR

0.94 to 1.18
95% CI

0.396
P value

1.02
IRR

0.89 to 1.17
95% CI

0.765
P value

 ≤50

1.09

0.94 to 1.26

0.265

1.09

0.93 to 1.28

0.293

 >50

1.03

0.91 to 1.16

0.618

0.98

0.85 to 1.13

0.807

Age

Education ISCED Classification
 0–2

1.05

0.87 to 1.28

0.584

1.06

0.82 to 1.38

0.657

 3–4

1.05

0.93 to 1.20

0.436

1.01

0.86 to 1.18

0.954

 5–6

1.09

0.91 to 1.30

0.336

1.03

0.83 to 1.27

0.812

 7–8

1.02

0.83 to 1.27

0.831

0.95

0.75 to 1.21

0.699

Household income in euros per month
 <€2100

1.06

0.91 to 1.23

0.450

0.99

0.84 to 1.17

0.877

 >€2100 and ≤€2800

1.04

0.85 to 1.26

0.163

1.08

0.86 to 1.37

0.501

 >€2800 and ≤€4200

1.05

0.88 to 1.26

0.575

1.07

0.85 to 1.33

0.575

 >€4200

1.02

0.85 to 1.23

0.785

0.93

0.76 to 1.15

0.519

1.08
1.05

0.88 to 1.32
0.93 to 1.18

0.477
0.459

0.95
1.03

0.73 to 1.25
0.90 to 1.18

0.729
0.649

Residence area
 Paris region
 Outside Paris region

IRR, incidence rate ratio; ISCED, 2011 International Standard Classification of Education.

(SD=24.1) for the 30 weeks before and after the attacks,
respectively. The mean numbers of DDD per week were
of 4373.8 (SD=450.6) and of 4836.6 (SD=516.4) for the
30 weeks before and after the attacks, respectively. Paired
t-tests comparisons found statistically significant differences for both BDP (p<0.001) and DDD (p=0.002).
When applying the regression model within participants under 50, an increase in benzodiazepine use was
found overall (IRR=1.14; p=0.019 for BDP and IRR=1.12;
p=0.039 for DDD) (table 3). Figure 1 displays these
changes graphically (for BDP). Increased benzodiazepine
use was also found within several strata. As already shown,
women had a significant increase regarding both indicators. We found a significant increase in BDP among participants under 50 with greater education level. Those with
short-cycle tertiary education and Bachelor’s or equivalent level presented a statistically significant increase in
the number of subjects with a BDP (IRR=1.19; p=0.042),
as well as those with at least a Master level or equivalent
(IRR=1.22; p=0.030). We found a significant increase in
benzodiazepine use among participants under 50 with
lower household income (≤2100), with a 17% increase in
the number of subjects with a BDP per week (IRR=1.17;
p=0.027). In this younger age group, we did not find a
significant increase in benzodiazepine use after the attacks
among residents of the Paris region. For this association,
the estimated effect size of the number of subjects with

a BDP per week was similar to the one obtained within
the women strata (IRR=1.20, (95% CI=0.96 to 1.49) and
IRR=1.27 (95% CI=1.05 to 1.54), respectively), but did
not reach significance. However, we found a significant
increase in benzodiazepine use among residents of the
Paris region. Precisely, there was a 13% increase in the
number of subjects with a BDP per week after the attacks
(IRR=1.13; p=0.025), and a 13% increase in the overall
DDD per week (IRR=1.13; p=0.013).
The mean numbers of subjects aged over 50 per week
with at least a BDP were of 348.5 (SD=30.7) and of 366.1
(SD=36.8) for the 30 weeks before and after the attacks,
respectively. The mean numbers of DDD per week
were of 7782.9 (SD=763.1) and of 7914.7 (SD=935.5)
for the 30 weeks before and after the attacks, respectively. Paired t-tests comparison did not find any significant difference, neither for DDD (p=0.55) nor BDP
(p=0.051)
When applying the regression model within participants aged over 50, no significant modification of
benzodiazepine use was found overall. Considering the
different strata, we only found an increase in the number
of subjects with a BDP among residents of the Paris region
(IRR=1.18; p=0.030) (table 4).
In sensitivity analyses focusing on the second week of
November 2013, prior significant differences in changes
in benzodiazepine use were no longer observed.
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Table 2 Incidence rate ratio of benzodiazepine use in women associated with the occurrence of the terrorist attacks
(N=48 040)
Indicator of benzodiazepine use
Number of subjects with a least
a benzodiazepine delivered prescription per
week

Number of benzodiazepine defined daily doses
per week

Overall

IRR

95% CI

P value

IRR

95% CI

P value

Stratification variable

1.09
IRR

0.99 to 1.20
95% CI

0.064
P value

1.08
IRR

0.98 to 1.19
95% CI

0.136
P value

 <50

1.18

1.05 to 1.32

0.006

1.14

1.03 to 1.27

0.014

 ≥50

1.05

0.94 to 1.16

0.388

1.04

0.93 to 1.17

0.494

0.91 to 1.19

0.563

0.99

0.85 to 1.17

0.982

Age

Education ISCED Classification
 0–2

1.04

 3–4

1.02

0.93 to 1.13

0.612

1.07

0.96 to 1.18

0.224

 5–6

1.17

1.01 to 1.36

0.043

1.08

0.91 to 1.28

0.367

 7–8

1.23

1.03 to 1.46

0.022

1.23

1.01 to 1.51

0.045

0.96 to 1.22

0.213

1.07

0.94 to 1.22

0.294

Household income in euros per month
 <€2100

1.08

 >€2100 and ≤€2800

1.12

0.98 to 1.29

0.096

1.09

0.92 to 1.30

0.307

 >€2800 and ≤€4200

1.09

0.96 to 1.23

0.575

1.08

0.93 to 1.25

0.298

 >€4200

1.13

0.97 to 1.32

0.110

1.06

0.90 to 1.26

0.490

1.27
1.07

1.05 to 1.54
0.97 to 1.18

0.014
0.158

1.10
1.07

0.89 to 1.36
0.98 to 1.18

0.394
0.136

Residence area
 Paris region
 Outside Paris region

Significant results at p<0.05 are presented in bold.
IRR, incidence rate ratio; ISCED, 2011 International Standard Classification of Education.

DISCUSSION
This study provide results suggesting that the November
2015 terrorist attacks were associated with an increase
in benzodiazepine use in several groups of the French
population. Increased benzodiazepine use was observed
in individuals aged less than 50 but also within subgroups
of women (those under 50, with higher education and
residents of the Paris region). In addition to the overall
increased risk of benzodiazepine use identified within
the group of younger participants, particularly at-
risk
subgroups of participants under 50 were also identified:
women as expected, but also those with higher education,
lower income and living outside Paris.
We did not find an overall increase in benzodiazepine
use when considering the entire population of the study.
Nevertheless, patterns of benzodiazepine use widely

differ within sex and age groups, so an overall analysis
may ignore specific schemes in more vulnerable groups.
According to this latter statement, we found an increase
in benzodiazepine use within several strata in women but
not in men, which is in line with prior studies identifying sex as an important risk factor for benzodiazepine
use.15 16 19 Sex differences in benzodiazepine use could
be explained by more frequent mood and anxiety disorders among women.17 Women could also have a more
frequent use of the healthcare system, and be more likely
to use medication to cope with stress.17 Furthermore,
women could present a greater vulnerability to the effects
of traumatic events.8
In prior studies, older age had been identified as a strong
risk factor of benzodiazepine use.15 19 Here, we identified
a greater variation in benzodiazepine use after a nationwide traumatic event in younger participants. That might
be explained by a greater vulnerability to external events
in younger subjects, as compared with older ones which
are already at-risk of consumption, due to other factors.
Furthermore, these terrorist attacks targeted sites particularly frequented by younger people, such as concert
hall, restaurants and bar terraces. Thus, the increased
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Sensitivity analyses using BDP or DDD for hypnotic
treatments did not find any increase in hypnotic treatment use.
Of note, among all the parameters estimating an underlying trend within the different strata, none of them was
significantly associated with any of the outcomes.
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Table 3 Incidence rate ratio of benzodiazepine use in participants aged under 50 associated with the occurrence of the
attacks (N=48 818)
Indicator of benzodiazepine use
Number of subjects with a least
a benzodiazepine delivered prescription
per week

Number of benzodiazepine defined daily doses
per week

Overall

IRR

95% CI

P value

IRR

95% CI

P value

Stratification variable

1.14
IRR

1.02 to 1.28
95% CI

0.019
P value

1.12
IRR

1.01 to 1.25
95% CI

0.039
P value

 Women

1.18

1.05 to 1.32

0.006

1.14

1.03 to 1.27

0.014

 Men

1.09

0.94 to 1.26

0.265

1.09

0.93 to 1.28

0.293

0.98

0.77 to 1.25

0.877

Sex

Education ISCED Classification
 0–2

1.12

0.91 to 1.40

0.288

 3–4

1.08

0.98 to 1.21

0.154

1.14

0.99 to 1.31

0.060

 5–6

1.19

1.01 to 1.40

0.042

1.12

0.97 to 1.30

0.129

 7–8

1.22

1.02 to 1.47

0.030

1.16

0.91 to 1.48

0.223

Household income in euros per month
 <€2100

1.17

1.02 to 1.35

0.027

1.10

0.95 to 1.29

0.211

 >€2100 and ≤€2800

1.16

0.96 to 1.40

0.125

1.16

0.92 to 1.46

0.218

 >€2800 and ≤€4200

1.08

0.92 to 1.26

0.332

1.06

0.89 to 1.28

0.505

 >€200

1.09

0.90 to 1.32

0.384

1.02

0.82 to 1.27

0.830

1.20
1.13

0.96 to 1.49
0.02 to 1.26

0.102
0.025

1.02
1.13

0.78 to 1.32
1.03 to 1.26

0.904
0.013

Residence area
 Paris region
 Outside Paris region

Significant results at p<0.05 are presented in bold.
IRR, incidence rate ratio; ISCED, 2011 International Standard Classification of Education.

risk of benzodiazepine use after the attacks among this
age group may partially rely on stronger identification
mechanisms leading to greater emotional distress. This

Figure 1 Number of participants aged under 50 with a
benzodiazepine delivered prescription (BDP) per week
during the 60 weeks period centred on the terrorist attacks of
November 2015 in Paris (N=48 040). Dashed line=predicted
trend based on the regression model.

could also apply to the other criteria defining at-
risk
subgroups, such as higher education and lower income,
since students and young actives could be more prone
to frequent the sites in which the attacks took place. We
also found that Paris residents were at increased risk of
benzodiazepine use which is consistent with prior studies
identifying geographical proximity as a major risk factor
for developing various stress reactions after a traumatic
event.4 5 29 However, an increase in benzodiazepine use
was found in those living outside the Paris region, indicating that the attacks might have also affected people far
from the attacks site, which is in accordance with prior
findings.9 Indeed, it has already been highlighted that
terrorist attacks represent shared traumatic experiences
at a population level that may lead to psychological consequences among people not directly exposed.5 30 It is noteworthy that participants residing outside Paris who were
at increased risk were particularly vulnerable subjects
(ie, the younger ones). As suggested by other studies,31 32
media exposure could also play an important part.33
Our study has a number of strengths. We used a large
population-based cohort, with a sufficient sample size to
search for at-risk subgroups. The use of administrative
registries also allowed us to use objective and exhaustive
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Table 4 Incidence rate ratio of benzodiazepine use in participants aged over 50 associated with the occurrence of the attacks
(N=41 440)
Indicator of benzodiazepine use
Number of subjects with a least
a benzodiazepine delivered prescription per
week

Number of benzodiazepine defined daily doses
per week

Overall

IRR

95% CI

P value

IRR

95% CI

P value

Stratification variable

1.04
IRR

0.94 to 1.15
95% CI

0.420
P value

1.02
IRR

0.91 to 1.13
95% CI

0.790
P value

 Women

1.05

0.94 to 1.16

0.388

1.04

0.93 to 1.17

0.494

 Men

1.03

0.91 to 1.16

0.618

0.98

0.85 to 1.13

0.807

0.89 to 1.18

0.720

1.04

0.89 to 1.23

0.599

Sex

Education ISCED Classification
 0–2

1.03

 3–4

1.01

0.91 to 1.13

0.831

0.98

0.87 to 1.11

0.783

 5–6

1.11

0.95 to 1.28

0.186

1.02

0.84 to 1.24

0.845

 7–8

1.08

0.92 to 1.26

0.351

1.08

0.88 to 1.33

0.471

0.89 to 1.15

0.881

0.99

0.86 to 1.13

0.831

Household income in euros per month
 <€2100

1.01

 >€2100 and ≤€2800

1.06

0.91 to 1.23

0.469

1.05

0.87 to 1.28

0.599

 >€2800 and ≤€4200

1.07

0.95 to 1.21

0.270

1.08

0.92 to 1.27

0.347

 >€4200

1.09

0.93 to 1.27

0.271

1.00

0.84 to 1.19

0.984

1.18
1.02

1.02 to 1.38
0.92 to 1.13

0.030
0.699

1.04
1.01

0.87 to 1.24
0.90 to 1.14

0.697
0.837

Residence area
 Paris region
 Outside Paris region

Significant results at p<0.05 are presented in bold.
IRR, incidence rate ratio; ISCED, 2011 International Standard Classification of Education.

data while ensuring the stability of our population (ie, the
sample (and its sociodemographic characteristics) remain
the same through the time period considered). In addition, we used two complementary indicators of benzodiazepine use, that is, number of BDP and overall DDD. For
instance, in some subgroups, there was only a significant
increase in the number of subjects per week with a BDP,
but not in the overall DDD per week. These results could
reflect an increase in prescriptions of low dosages or short
duration of treatments. Finally, since benzodiazepine use
data came from administrative registries, our outcomes
relied on exhaustive (ie, no missing data) and objective
data (ie, treatment purchased in pharmacies).
However, this study has also some limitations. First, even
in a large sample of randomly recruited subjects, these
participants may not be representative of the general population. Second, our reporting of benzodiazepine use was
based on delivered prescription and therefore does not
ascertain those benzodiazepines were actually used and
does not include over-the-counter consumption. However,
this reporting method reflects a health condition requiring
a medical examination that led to a prescription of an
anxiolytic drug. Furthermore, benzodiazepines cannot be
obtained without prescription in France. Third, the results

presented here are obtained from exploratory analyses
using different stratification variables. Although multiple
comparisons lead to alpha risk inflation, it is of note that
all the observed associations point towards the same direction, in line with our hypotheses. Fourth, since our main
outcome was a count obtained from aggregated data, we
are not able to examine individual trajectories of benzodiazepine use. Therefore, we could not formally discriminate between a small effect shared in a large number of
participants and a large effect in few individuals. However,
we had two complementary indicators of benzodiazepine
use, taking into account the total number of individuals
using benzodiazepine and the overall amount of benzodiazepine used. Finally, although our sensitivity analysis
did not find any modification of benzodiazepine use on
a similar time period of 2013, more advanced statistical
analyses can be used to describe variations other time.34
We cannot totally rule out that the observed changes in
benzodiazepine use could result from other co-occurring
factors. However the use of ITS with precise measures at
repeated time points over a well-defined period centred
by the event should limit those biases.25 28 Moreover, sensitivity analysis showed no changes in benzodiazepine use
over the same period in the previous year.
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Our findings have different implications from a public
health perspective. First, they reflect the importance of
acute stress manifestations at a population level following
a terrorist attack, leading to an increase in benzodiazepine use. Women and younger subjects could be particularly vulnerable. Public health policy-
makers should
be aware of these detrimental consequences to better
inform the population and design prevention strategies.
Second, benzodiazepines are not recommended to treat
acute stress manifestations in this context.20 General
practitioners and other primary care workers should
thus be better informed on the recommended non-
pharmacological strategies.35 We also identified sociodemographic factors that could help to target vulnerable
subjects for such information and prevention strategies.
Moreover, even those that are not geographically close
to the sites of the attacks may experience an emotional
distress intense enough to result in a benzodiazepine
prescription. Therefore, caregivers should pay attention to acute stress manifestations among their patients,
considering that they could be affected even without
having being directly exposed.
Future studies should focus on defining different trajectories of changes in benzodiazepine use in order to distinguish those who would only have transient consumption
and those who would start chronic use. Future studies
could also focus on shorter time periods or on the use of
emergency care to identify whether a critical time period
is particularly concerned. Qualitative studies aiming at
understanding the motivation to use benzodiazepines in
this particular context would also be particularly helpful
while defining information and prevention strategies.
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