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ABSTRACT
Background: Anxiolytic medications, particularly benzodiazepines, are widely prescribed, giving impetus to long-standing
debates about how often these agents should be employed in clinical practice. There are, however, few cross-country studies
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of the pharmacoepidemiology of these agents. We report on the frequency of anxiolytic medication use, reasons for use, and
perceived effectiveness of use in general population surveys across 20 countries.

Methods: Face-to-face interviews with community samples totaling n = 49,919 respondents in the World Health Organization
World Mental Health (WMH) Surveys asked about anxiolytic medication use anytime in the prior 12 months in conjunction
with validated fully structured diagnostic interviews. Treatment questions were administered independently of diagnoses to all
respondents.

Results: A weighted 5.6% (n = 4079) of respondents reported anxiolytic medication use within the past 12 months; the vast
majority comprised benzodiazepine use, and use was highest amongst respondents with a subthreshold major depressive
episode (MDE) (25.2%) and a 12-month MDE (19.8%). Rates were significantly higher in high-income countries (HICs) than
low- and middle-income countries (LMICs) (8.5% vs. 2.2%, x°1 = 559.6, p < 0.001). Short-acting benzodiazepines and z-drugs
were most commonly used for sleep (66.5% and 85.5%), while intermediate-acting benzodiazepines and long-acting benzodi-
azepines were most commonly used either for sleep (37.9% and 30.1%) or anxiety (33.3% and 32.0%). Across all conditions,
anxiolytic medications were reported as very effective by 55.7% of users and somewhat effective by an additional 32.2% of users,
with similar proportions in HICs and LMICs. Negative predictors of high perceived effectiveness were a 12-month MDE and
taking anxiolytic medication for comorbid anxiety and depression.

Conclusion: These data do not definitely answer the question of how often benzodiazepines should be prescribed in clinical
practice, but they usefully inform discussions of how to optimize their use. It is noteworthy that anxiolytic medications,
particularly benzodiazepines, are largely prescribed for anxiety and sleep, and that they are widely perceived to be either very or
somewhat effective by users. However, more targeted prescription of these agents may be necessary; in particular antidepressant

intervention should be prioritized in the pharmacotherapy of major depressive disorder.

1 | Introduction

Since their discovery in the 1960s, benzodiazepines have been
commonly used for anxiolysis and sedation, and in some
countries several (with intermediate or long half-life) are
approved for anxiety disorders such as generalized anxiety dis-
order and panic disorder, while others (with a short or inter-
mediate half-life) are approved for insomnia (Junkes et al. 2024;
Lopez-Muiioz et al. 2011). Given their improved safety profile,
benzodiazepines replaced earlier anxiolytic and sedative agents
such as the barbiturates and meprobamate. Concerns about
benzodiazepine adverse events, most notably tolerance and
dependence, gave impetus to development of newer agents such
as buspirone and pregabalin for generalized anxiety disorder,
and ‘z-drugs’ (such as zopiclone) for insomnia. The introduction
of selective serotonin reuptake inhibitors provided clinicians
with additional efficacious and well-tolerated options for the
treatment of anxiety disorders (Baldwin et al. 2014; Bandelow
et al. 2023).

There are nevertheless several reasons for the widespread use
of benzodiazepines (Balon et al. 2020; Dubovsky and Marshall
2022; Silberman et al. 2023). Anxiety disorders are the most
prevalent of mental disorders, and they are associated with
significant distress and impairment (Stein et al. 2017).
Furthermore, anxiety and anxiety adjacent symptoms such as
agitation and insomnia are key symptoms in a range of mental
health conditions, including major depressive disorder (MDD),
where anxiety is now recognized as a specifier that deserves
targeted intervention (Maj et al. 2020). Notably, a large
evidence-base of randomized controlled trials (RCTs) demon-
strates the efficacy of benzodiazepines for anxiety disorders
and anxiety adjacent symptoms. These agents generally have
low costs relative to other treatments, and they are accessible

in countries where access to psychological services is limited
(Dubovsky and Marshall 2022).

There are also important reasons for judicious use of benzodiaz-
epines (Dell’osso and Lader 2013; Lader 2014; Peppin et al. 2021).
There is robust evidence for the short-term efficacy of benzodi-
azepines in some anxiety disorders such as generalized anxiety
disorder, but little evidence of efficacy in other conditions such as
posttraumatic stress disorder and obsessive-compulsive disorder.
Benzodiazepines are associated with a range of important adverse
events. With longer-term use, there are fewer data on efficacy, and
more concerns about the risk of tolerance and the potential for
dependence and abuse. Still, meta-analysis of anxiety disorder
trials suggests that for some disorders, benzodiazepines may be
associated with greater efficacy and fewer adverse events than
antidepressants (Bighelli et al. 2016; Gomez et al. 2018; Offidani et
al. 2013). Clinical judgment is therefore needed to weigh the
benefits that may follow from the use of benzodiazepines, the risk
of the underlying conditions for which treatment is being pro-
vided, the risks of long-term benzodiazepine use, and potential
risks associated with other treatments (Baldwin et al. 2013).

Epidemiological data may be useful in informing this debate
(Cosci et al. 2015; Fisher et al. 2012; Kurko et al. 2015; Soumerai
et al. 2024). In a national registry study in Luxembourg, around
80% of benzodiazepine users were short-term or intermittent
users, while the rest were continuous users. The authors predicted
and confirmed that specific benzodiazepines with short and in-
termediate half-lives (alprazolam and triazolam) were associated
with continuous and high-dose use (Cloos et al. 2015). Compar-
ison of prescription data before and after triplicate benzodiaze-
pine regulations in New York State found that although
benzodiazepine prescription decreased, there was an increase in
prescription of older more dangerous agents, indicating the need
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for alternative approaches to optimize benzodiazepine use
(Weintraub et al. 1991).

Despite this evidence, there are few published cross-country
comparisons of the pharmacoepidemiology of benzodiazepines
(Huerta et al. 2016). Comparative data from low- and middle-
income countries is particularly scant (Campanha et al. 2020).
Further, extant studies have largely drawn on administrative
data on prescriptions received rather than on respondent reports
of benzodiazepine use. Fundamental questions therefore remain
about the use of benzodiazepines, including the conditions for
which they are used and how effective they are perceived to be.

The World Health Organization (WHO) World Mental Health
(WM) surveys provide an important resource to address these
questions. This is a large cross-national series of community
epidemiological surveys on the prevalence and correlates of
common mental disorders (https://www.hcp.med.harvard.edu/
wmbh/) (Scott et al. 2017). We earlier used this dataset to report
on the use of antidepressants, including the conditions for
which they are used and how effective they are perceived to
be, in countries of varying income levels across the world
(Kazdin et al. 2023). An additional publication on the use of
mood-stabilizers and antipsychotic medications is under way.

Here we build on this prior work to report on the cross-country
use of benzodiazepines, including the conditions for which they
are used and how effective they are perceived to be. Given
important clinical differences between benzodiazepines with
different half-lives, as well as previous epidemiological work
differentiating these medications by half-life, we classified
benzodiazepines into short-acting, intermediate-acting, and
long-acting agents, and this represents the large majority of the
medication use covered in this paper. Given partial overlaps in
debates about benzodiazepines and z-drugs (Huerta et al. 2016;
Nutt 2005), as well as in their underlying mechanisms of action,
we also report here on the use of z-drugs.

As noted earlier, the benzodiazepines replaced earlier anxiolytic
and sedative agents such as the barbiturates and meprobamate,
and newer drugs such as hydroxyzine, buspirone and pregabalin
were in turn developed for generalized anxiety disorder. These
agents are not covered in other WMH papers on psychiatric
medications, and if included here would represent only a small
minority of the medication use covered. From a neuroscientific
point of view, these agents have entirely different mechanisms
of action, and are used for a range of indications other than
anxiolysis and sedation. However, from an epidemiological
perspective, they potentially provide a useful contrast with the
main focus here on benzodiazepines and z-drugs, and so we
have chosen to include them in the analysis, as a miscellaneous
group of “anxiolytic medications”.

The paper covers several questions. First, we examine use of
anxiolytic medications (i.e., short-acting, intermediate-acting
and long-acting benzodiazepines, z-drugs, and miscellaneous)
in 20 countries of varying income levels across the world. Sec-
ond, we evaluate the diagnoses of the people who use anxiolytic
medication, paying special attention to anxiety disorders and
major depressive episodes. Third, we examine the reasons given
by respondents for anxiolytic medication use. Finally, we

examine how effective respondents perceive their anxiolytic
medications to be overall and as a function of reasons for use.

2 | Methods

2.1 | Sample

Data are included from 22 WMH surveys with adult respondents
(18 years or older) in 20 countries. Ten surveys were carried out in
low- or middle-income countries (LMICs; Brazil, Bulgaria, 2
surveys in Colombia, Iraq, Lebanon, Mexico, Nigeria, Peru, and
Romania) and 12 in high-income countries (HICs; Argentina,
Belgium, France, Germany, Israel, Italy, Japan, the Netherlands,
Portugal, 2 surveys in Spain, and the United States). Thirteen of
these surveys were based on nationally representative multi-stage
clustered area probability household designs, two others on
samples representative of all urbanized areas in the countries, and
the remaining surveys on samples representative of selected re-
gions or metropolitan areas (Supporting Information S1). Average
response rate weighted by sample size was 71.1%.

The interview schedule used in the WMH surveys was devel-
oped in English and translated into other languages using a
standardized WHO translation, team translation, and harmo-
nization protocol (Harkness et al. 2008). Interviews were
administered face-to-face in respondents’ homes after obtaining
informed consent. At all survey sites, the local ethics or insti-
tutional review committees reviewed and approved the protocol
to ensure protection of human subjects in line with appropriate
international and local guidelines.

Interviews were carried out in two parts to reduce respondent
burden. Part I was administered to all respondents and assessed
core mental disorders. Part II was administered to all Part I re-
spondents with any lifetime disorder and a probability subsample
of other respondents. Part II data were weighted to adjust for the
under-sampling of Part I non-cases, with the resulting Part II
prevalence estimates being equivalent to Part I estimates (Heer-
inga et al. 2008). The authors assert that all procedures contributing
to this work comply with the ethical standards of the relevant na-
tional and institutional committees on human experimentation
and with the Helsinki Declaration of 1975, as revised in 2008.

2.2 | Measures

2.21 | Diagnoses

The survey instrument was the WHO Composite International
Diagnostic Interview (CIDI) Version 3.0 (Kessler and
Ustiin 2004), a fully structured interview generating diagnoses of
lifetime and 12-month DSM-IV disorders. The conditions
considered here are anxiety disorders including agoraphobia,
generalized anxiety disorder, panic disorder, post-traumatic
stress disorder, social phobia and specific phobia, as well as ma-
jor depressive episode (MDE). Blinded clinical reappraisal diag-
nostic interviews using the Structured Clinical Interview for
DSM-1IV (SCID) (First et al. 1997) as gold standard found good
concordance with CIDI diagnoses (Haro et al. 2006). We
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categorized respondents into four hierarchically-ordered cate-
gories of anxiety disorders, reflecting recency and severity
(i.e., 12-month anxiety disorder includes respondents who met
full criteria for at least one anxiety disorder; lifetime anxiety dis-
order includes other respondents who met lifetime criteria for at
least one anxiety disorder; partial anxiety disorder includes other
respondents who met 12-month subthreshold criteria for at least
one anxiety disorder, and respondents who had none of these
conditions). The same four categories were used to define MDE
hierarchically (i.e., 12-month MDE; lifetime MDE for other re-
spondents who met lifetime criteria for MDE; partial MDE for
other respondents who met 12-month subthreshold criteria for
MDE; and respondents who had none of these conditions). We
also created a four-category hierarchical variable that combined
scores on the separate four-category MDE and anxiety disorder
variables.

2.2.2 | Anxiolytic Medication Use

Anxiolytic medication users were defined as those who took an
anxiolytic medication at any time in the past 12 months. Infor-
mation on use was captured by presenting respondents with a list
of available psychotropic medications using both generic and
trade names and asking about use of these medications in the past
12 months for problems with your emotions, nerves, mental health,
substance use, energy, concentration, sleep, or ability to cope with
stress. The medication list included antidepressants, anxiolytics
(including sedatives and hypnotics), antipsychotics, mood stabi-
lizers, and other psychotropic agents—the current paper focuses
only on anxiolytic medications. Respondents were instructed to
include medicines even if you took them only once. Because anxi-
olytic medication administration policies vary across countries,
the medication list was modified for each country. Information
was gathered on a total of 56 anxiolytic medications (Supporting
Information S1), which were categorized for analysis into short-
acting benzodiazepines, intermediate-acting benzodiazepines,
long-acting benzodiazepines, z-drugs, and miscellaneous agents.
Two clinical psychiatrists with expertise in public health (DJS,
DV) independently reviewed responses (which involved selecting
from country-specific lists including generic and brand names)
and classified anxiolytic medications into the five categories.
Discrepancies were reconciled by consensus.

For each psychotropic medication used in the past 12 months,
the type and duration of use were recorded. As noted above in
the section on the sample, additional questions were asked in 15
of the 22 surveys. We focus on the latter surveys for the subset of
analyses that considered two of these additional questions.

1. What problems did you take (NAME OF MEDICATION)
for? Both structured and open-ended responses were
recorded and classified into the categories (i) depression
(sadness/depression/crying or suicidal thoughts), (ii) anx-
iety (nerves/anxiety or panic), (iii) poor sleep, (iv) other
physical problems (low energy, poor appetite or physical
pain), and (v) other reasons, such as little or no sexual
functioning, sexual problems, not getting along with
others, poor work performance, alcohol or drug problems,
poor concentration, and poor memory (Supplementary

Table 3). Respondents could report multiple reasons,
which is important because some of the “other” reasons
are also symptoms of anxiety disorders.

2. Overall, how effective was (NAME OF MEDICATION) in
doing the things you expected it to do—very, somewhat, not
very, or not at all effective? These medication-specific
follow-up questions were asked separately for up to 5
psychotropic medications in 6 European countries
(Belgium, France, Germany, Italy, Netherlands, Spain) and
up to three in other countries. These numbers captured
well over 90% of anxiolytic medication uses in each survey.

2.3 | Data Analysis

Individual weights were applied within survey to adjust for dif-
ferences in within-household probabilities of selection. Part II
data were then weighted to adjust for differential probabilities of
selection into Part II and deviations between the sample and
population demographic-geographic distributions. All statistical
analyses were carried out using the Taylor series linearization
method (Wolter 1985), a design-based method implemented in
SAS 9.4 program (SAS/STAT, 2016) that adjusts estimates of
standard errors for design effects. Logistic regression analysis was
used to examine predictors of respondent reports about the
effectiveness of specific anxiolytic medication classes. In cases
where the predictors were categorical (e.g., anxiolytic medication
classes), log-odds ratios were normalized by centering them
around a mean of zero on the log-odds scale rather than omitting a
contrast category. Coefficients and + 2 of their design-based
standard errors (SEs) were then exponentiated to create odds
ratios (ORs) and 95% confidence intervals (CIs). The centered ORs
for the individual predictor categories had a product of 1.0, indi-
cating that these individual ORs can be interpreted in compari-
sons to average odds across categories. Significance of OR sets
defining a single categorical variable (e.g., the dummy variables
defining anxiolytic medication classes) was evaluated with Wald
X tests based on design-corrected coefficient variance-covariance
matrices. Statistical significance was evaluated consistently using
2-sided design based 0.05-level tests.

3 | Results
3.1 | Prevalence and Associations of Anxiolytic
Medication Use With MDE and Anxiety Disorders

Of the n = 49,919 Part-II WMH survey respondents that were
analyzed, a weighted 5.6% (n = 4079) reported using anxiolytic
medications in the 12 months before the interview (Table 1).
Use was considerably more prevalent in HICs than LMICs (8.5%
vs. 2.2%, X1 = 559.6, p < 0.001). Use was highest amongst re-
spondents with partial MDE (25.2%) and 12-month MDE
(19.8%), lower among respondents with partial anxiety disorder
(15.0%) and 12-month anxiety disorders (14.3%), lower still
among respondents with lifetime MDE (12.3%) and lifetime
anxiety disorder (10.7), and lowest among respondents with no
12-month, lifetime, or partial MDE (3.5%) and no 12-month,
lifetime, or partial anxiety disorders (2.5%). For each of these
categories, use was considerably more prevalent in HICs than
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TABLE 1 | Prevalence of anxiolytic medication use by anxiety disorder and MDE histories within and across country income groups (n = 49,919).

Low- and middle-
income

Total High-income HIC vs.
% (SE) % (SE) % (SE) LMIC x*
Anxiety disorder
12-month 14.3 (0.5) 20.5 (0.8) 6.3 (0.5) 200.6°
Lifetime® 10.7 (0.6) 14.7 (0.9) 3.6 (0.6) 67.7%
Partial® 15.0 (0.6) 21.9 (0.9) 5.7 (0.5) 199.3%
None? 2.5 (0.1) 3.9 0.2) 1.1 (0.1) 158.3%
MDE
12-month 19.8 0.7) 26.9 (1.1) 9.3 (0.3) 135.4%
Lifetime® 12.3 (0.5) 16.9 (0.6) 4.5 (0.6) 95.2°
Partjal® 25.2 (1.2) 32.0 (1.6) 14.4 (1.6) 49.5°
None! 3.5 0.1) 5.6 (0.2) 14 (0.1) 282.4%
Total 5.6 0.1) 8.5 (0.2) 2.2 (0.1 559.6%
Abbreviations: MDE: major depressive episode; LMIC: low- and middle-income countries.
aSignificant at the 0.05 level, two-sided test.
PLifetime: Meet full criteria for lifetime MDE/anxiety disorder, excluding 12-month MDE or anxiety disorder.
“Partial: Did not meet full criteria but has 12-month symptoms or selected depression or anxiety as reason for medication use.
“None: Did not meet criteria for 12-month, lifetime, or partial MDE or anxiety disorder.
TABLE 2 | The distributions of anxiety disorder and MDE among anxiolytic medication users (n = 4079).
Low- and
Total High-income middle- income ¥4 HIC
% (SE) % (SE) % (SE) vs. LMIC
Anxiety disorder
12-month 25.5 (1.0) 25.1 (1.0) 274 .7 1.4
Lifetime? 9.3 (0.6) 10.1 (0.6) 6.1 (0.8) 13.0°
Partial 31.8 (1.1) 32.6 (1.1) 28.4 (1.8) 3.9°
None 33.3 (1.2) 32.2 (1.2) 38.1 (2.0) 6.9°
MDE
12-month 18.7 0.7) 18.5 (0.8) 19.6 1.5) 0.5
Lifetime? 14.5 (0.5) 15.6 (0.6) 9.7 1.1) 16.8°
Partial 12.7 (0.6) 12.2 0.7) 15.4 1.3) 4.8°
None 54.1 (1.0) 53.8 1.1) 554 (2.0) 0.5
Anxiety disorder or MDE
12-month 33.7 (1.0) 331 1.1) 36.5 (1.9) 2.5
Lifetime 14.4 (0.6) 15.5 (0.6) 9.2 (0.9) 25.2°
Partial 26.8 (1.0) 26.7 1.1) 27.0 (1.9) 0.0
None 25.2 (1.0) 24.7 1.1) 27.3 1.9) 1.4

Abbreviations: MDE: major depressive episode; LMIC: low- and middle-income countries.

bSigniﬁcemt at the 0.05 level, two-sided test.
4See Table 1 for definitions of lifetime, partial, and none.

LMICs, but the pattern of distribution was remarkably similar in
HICs and LMICs, with use highest in partial and 12-month
MDE, followed by partial and 12-month anxiety disorder, and
then by lifetime anxiety disorder and none of these conditions.

We also looked at the distribution of anxiety disorders and MDE
at the person-medication level of analysis (Table 2). One-fourth

(25.2%) of all use occurred among respondents who did not
meet criteria for either an anxiety disorder or MDE (33.3%
without an anxiety disorder, 54.1% without a MDE), with the
remainder consisting of 33.7% with a 12-month disorder (25.5%
anxiety disorder, 18.7% MDE), 14.4% with a lifetime but not 12-
month disorder (9.3% anxiety disorder, 14.5% MDE), and 26.8%
with a subthreshold 12-month disorder (31.8% anxiety disorder,
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12.7% MDE). These patterns were strikingly similar in HICs and
LMICs, with some statistically significant but substantively
minor differences.

3.2 | Use of Anxiolytic Medications by Class
Intermediate-acting benzodiazepines were the anxiolytic medi-
cation class most commonly used in the past year across surveys
(53.3%), followed by long-acting benzodiazepines (34.0%), other
anxiolytic medications (13.0%) and z-drugs (10.0%) (Table 3).
These percentages sum to more than 100% because 16.0% of
respondents used two or more anxiolytic medication classes in
the past year. Intermediate-acting benzodiazepines were more
commonly used than long-acting benzodiazepines in HICs
compared to LMICs (57.2% vs. 35.4%, 1 = 74.8, p < 0.001),
whereas long-acting benzodiazepines were more commonly
used than intermediate-acting benzodiazepines in LMICs
compared to HICs (55.9% vs. 29.1%, x>, = 112.3, p < 0.001). Z-
drugs were also more commonly used in HICs compared to
LMICs (11.6% vs. 2.8%, )*1 = 49.9, p < 0.001), while rates of use
of short-acting benzodiazepines, and of two or more anxiolytic
medications, were similar in HICs and LMICs.

3.3 | Reasons for Anxiolytic Medication Use

Most respondents reported a single reason for anxiolytic medi-
cation use. Intermediate-acting and long-acting benzodiaze-
pines were largely used for the single reasons of anxiety (33.3%
and 32.0%) and poor sleep (37.9% and 30.1%) (Table 4). Short-
acting benzodiazepines and especially z-drugs, in comparison,
were largely used for poor sleep (66.5% and 85.5%). While other
anxiolytic medications were also used largely for anxiety (23.8%)
and sleep (34.2%), they had the highest rate of use across types
for other physical symptoms (7.2%) and other symptoms
(21.5%). Relatively few respondents gave multiple reasons for
their use. Intermediate-acting benzodiazepines, long-acting
benzodiazepines, and other anxiolytic medications were used
for both anxiety and depression (5.7%, 4.2%, 2.6% respectively)
as well as for anxiety without depression (5.5%, 5.5%, 2.8%
respectively). Short-acting benzodiazepines and z-drugs were
more likely to be used for anxiety without depression (5.3% and
2.1%). Taken together, differences in reasons for use across

anxiolytic medication classes were statistically significant as a
set ((*32=398.3, p < 0.001).

3.3.1 | Patterns and Predictors of Perceived Treatment
Effectiveness

Anxiolytic medications were perceived to be very effective by
55.7% of users and somewhat effective by an additional 32.2%,
with similar rates in HICs (55.0%, 32.2%) versus. LMICs (60.7%,
24.7%; x*1 = 8.2, p = 0.004). For very effective treatment, anxiolytic
medications were differentially effective as a function of MDE
recency and severity (y*s = 9.9, p =0.019) as well as reasons for use
(s = 27.2, p = 0.001), with anxiolytic medications reported less
effective in those with 12-month MDE (OR = 0.8, 95% CI 0.7-0.9)
and in those using anxiolytic medication for both anxiety and
depression (OR = 0.5, 95% CI 0.3-0.7) (Table 5). For very or
somewhat effective treatment, anxiolytic medications were
differentially effective as a function of reasons for use (y*s = 19.3,
p=0.013), with anxiolytic medications reported as less effective in
those using anxiolytic medication for other reasons (OR = 0.6,
95% C10.4-1.0) and more effective in those using these agents for
anxiety and another reason other than depression (OR = 3.5, 95%
CI 1.7-7.0).

We repeated these analyses separately in HICs and in LMICs. In
HICs, predictors were largely the same as those in the overall
sample (Supplement Table 4a-4b). In HICs, for very effective
treatment anxiolytic medications were again differentially effec-
tive as a function of MDE recency and severity (Y’ = 8.1,
p = 0.044) and reasons for use (y’s = 20.3, p = 0.009), and for very
or somewhat effective treatment, anxiolytic medications were
again differentially effective as a function of reasons for use
(s = 24.5, p = 0.002). In LMICs, for both very effective treatment
and very or somewhat effective treatment anxiolytic medications
were differentially effective as a function of anxiety disorder
recency and severity (y*s = 19.9, p = 0.001 and y*; = 8.9, p = 0.031
respectively). In both very effective treatment and very or some-
what effective treatment anxiolytic medications were reported as
less effective in those with 12-month anxiety disorder (OR = 0.5,
95% CI 0.3-0.9 and OR = 0.5 95% CI 0.3-0.9 respectively) and
more effective in those with lifetime anxiety disorder (OR = 3.5,
95% CI 1.8-6.9 and OR = 3.7 95% CI 1.5-9.2 respectively).
Furthermore, for very effective treatment anxiolytic medications

TABLE 3 | Among anxiolytic medication users, distribution of anxiolytic medication classes by country income group (n = 4079)™

Low- and middle-

Total High-income income x*1 HIC
% (SE) % (SE) % (SE) vs. LMIC
Short-acting Bz 2.8 (0.3) 2.8 (0.3) 2.4 0.7) 0.4
Intermediate-acting Bz 53.3 (1.0) 57.2 (1.1) 35.4 2.1) 74.8°
Long-acting Bz 34.0 (1.0) 29.1 (1.1) 55.9 (2.3) 112.3°
Z-drugs 10.0 (0.7) 11.6 0.8) 2.8 (0.5) 49.9°
Other Anx med 13.0 0.7) 12.9 0.8) 13.5 (1.5) 0.1
2+ Anx med in the past year 16.0 (0.7) 16.3 (0.8) 14.6 (1.3) 1.2

Abbreviations: Anx Med: Anxiolytic Medications; Bz: benzodiazepine, LMIC: low- and middle-income countries.

*Significant at the 0.05 level, two-sided test.

?See Appendix Table 2 for classifications for types of anxiolytic medications.
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TABLE 4 | Distribution of reasons for taking anxiolytic medications, among all anxiolytic medications taken (n = 4147)".

Total/
Other Any
S-Bz I-Bz L-Bz Z-Drugs Anx Med Anx Med
%° SE) % (SE) % (SE) % (SE) % (SE) % (SE)
Single Anxiety 104 (1.8) 33.3 (1.5) 32.0 (1.9) 2.0 (0.8) 23.8 (34) 286 (L1)
Reason® Depression 60 (2.5 83 (0.7) 92 (1.0 30 (14) 68 (1.5 7.8 (0.5
Poor sleep 66.5 (5.3) 37.9 (1.7) 30.1 (1.8) 855 (2.6) 342 (3.6) 40.5 (1.3)
Other physical 3.7 (24) 19 (0.6) 47 (09) 05 (02) 7.2 (1.5 31 (0.4)
Reasons 58 (3.6) 63 (0.7) 125 (1.5) 3.9 (14) 215 (24) 92 (0.7)
Other reason
Multiple reasons Anxiety and depression 0.7 (0.5) 57 (0.6) 42 (0.6) 1.5 (0.6) 2.6 (08) 4.5 (0.4)
Anxiety and not depression, +1 5.3 (2.7) 55 (0.7) 55 (0.8) 21 (08) 28 (1.3) 49 (0.5)
Depression and not anxiety, +1 0.4 (0.4) 0.9 (0.2) 1.1 (04) 0.0 (0.0) 0.5 (03) 0.8 (0.2)
No anxiety, no depression, +2 1.2 (1.0) 04 (0.1) 0.7 (03) 16 (1.0) 0.6 (04) 0.6 (0.1)

Abbreviations: Anx Med, Anxiety Medication; S-Bz, short-acting benzodiazepine; I-Bz, intermediate-acting benzodiazepine; L-Bz, long acting benzodiazepine.

2y 2,,_398.3, p < 0.00L.

Sample is based on a person-medication file (each Anx Med taken is a separate record). Dropped data from surveys: Iraq, Nigeria, Brazil, Bulgaria, Lebanon, Israel,
Japan, due to the surveys not asking about reasons for medication. For the remaining 15 surveys, another 45 records were dropped due to missing responses from the

reasons questions. See Supplementary Table 3 for classifications for reasons for medication.

were reported as less effective among those without anxiety dis-
order (OR = 0.5, 95% CI 0.3-0.8).

4 | Discussion

Several limitations of this work deserve emphasis. First, re-
spondents may underreport or deny benzodiazepine use due to
stigma, recall bias, or concerns about confidentiality. Second,
data came from self-reports of treatment effectiveness rather
than from clinician-rated standardized symptom measures or
objective measures of sleep. Third, information about several
key characteristics of anxiolytic medication use, such as dose
and duration were not obtained, and we did not assess the
temporal relationship between anxiolytic medication use and
symptom occurrence. Fourth, although we made comparisons
across different classes of anxiolytic medications, respondents
were not randomly assigned to anxiolytic medication class,
limiting conclusions about the differential effectiveness of
anxiolytic medication classes. Fifth, we did not consider the
combined use of antidepressant and anxiolytic medications,
which may be useful in certain clinical contexts. Relatedly, it is
possible that some who reported taking anxiolytic medication
for depression, were prescribed these agents primarily for
treatment of anxiety symptoms in depression.

Consistent with our interest in long-standing debates about
benzodiazepines and related drugs, the vast majority of data re-
ported on here pertains to the use of short-acting, intermediate-
acting and long-acting benzodiazepines and z-drugs. Neverthe-
less, we also reported on the much less frequent use of a range of
miscellaneous anxiolytic medications. The inclusion of this
miscellaneous group cannot be justified on the basis of mecha-
nism of action or of indication for prescription. While some of the
agents in this miscellaneous group have long been primarily used
for anxiolysis and sedation, or are registered for the treatment of

GAD, others are much less commonly used as anxiolytic medi-
cations and/or have other indications. From an epidemiological
perspective, the less frequent use of these medications prevented
further subclassification based on mechanism of action or indi-
cation for prescription, and instead their inclusion as a group
allowed for comparison with benzodiazepines and z-drugs. Still,
any interpretation of such comparisons needs to bear in mind the
heterogeneity of this group.

Despite these limitations and considerations, the study pro-
vides informative data on the use of several anxiolytic medi-
cation classes in a large sample of individuals across 20
countries. 5.6% of respondents across these countries reported
anxiolytic medication use in the past 12 months. In compari-
son, an earlier parallel analysis of antidepressant use in the
World Mental Health Surveys found that 3.1% of respondents
reported use of these agents in the previous 12 months (Kaz-
din et al. 2023). Benzodiazepines comprise the vast majority of
anxiolytic medication use, a finding that is consistent with a
broad range of prior epidemiological work highlighting the
widespread use of these agents (Dell’osso and Lader 2013;
Junkes et al. 2024; Lopez-Mufioz et al. 2011). While other
anxiolytic medications are less commonly used, the ongoing
use of outdated and dangerous agents such as the barbiturates
is concerning.

There are considerably higher rates of anxiolytic medication use
in HICs than LMICs. This finding is consistent with our earlier
work on antidepressant use (Kazdin et al. 2023), and treatment
gaps in anxiety disorders (Alonso et al. 2018). Several reasons
may be driving this difference. First, lower relative personal
income and higher health related out-of-pocket costs can be
assumed for respondents in LMICS versus HICs, which would
inevitably result in lower use of medication. Second, there may
be significant differences in availability of prescribers and of
medication among LMICs and HICs, and this may contribute to
differences in medication use. Third, there may be more
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TABLE 5 | Predictors of perceived treatment effectiveness (n = 4126).

Very effective

Very/somewhat effective

OR (95% CI) OR (95% CI)

1. MDE
12-Month 0.8° (0.7-0.9) 0.8° (0.7-1.0)
Lifetime® 1.1 (1.0-1.3) 1.2 (0.9-1.5)
Partial 1.1 (0.9-1.3) 1.0 (0.8-1.3)
None 1.0 (0.9-1.2) 1.0 (0.8-1.3)
X3 9.9° 5.8

II. Anxiety disorder
12-Month 1.0 (0.8-1.2) 1.0 (0.8-1.2)
Lifetime® 1.1 (0.8-1.3) 1.0 (0.7-1.4)
Partial 1.1 (0.9-1.3) 1.1 (0.8-1.4)
None 0.9 0.8-1.1) 1.0 (0.8-1.4)
X3 1.6 0.5

III. Anxiolytic medication classes
Short-acting benzodiazepines 0.8 (0.5-1.2) 1.0 (0.6-1.7)
Intermediate-acting benzodiazepines 1.1 (0.9-1.3) 1.3° (1.0-1.6)
Long-acting benzodiazepines 1.0 (0.8-1.2) 0.8 (0.7-1.1)
Z-drugs 1.2 0.9-1.7) 0.9 (0.6-1.4)
Other anxiolytic medications 1.0 (0.8-1.3) 1.1 (0.8-1.5)
Xa 2.5 8.6

IV. Single reasons
Anxiety 1.1 (0.9-1.4) 0.9 (0.6-1.3)
Depression 0.7 (0.5-1.0) 0.7 (0.5-1.2)
Poor sleep 1.1 (0.9-1.3) 0.9 (0.6-1.3)
Other physical reasons 1.0 (0.6-1.7) 0.8 (0.5-1.4)
Other reasons 1.2 (0.8-1.6) 0.6° (0.4-1.0)

Multiple reasons
Anxiety and depression 0.5° (0.3-0.7) 0.7 (0.4-1.1)
Anxiety and not depression, +1 1.4 (1.0-2.1) 3.5° (1.7-7.0)
Depression and not anxiety, +1 1.4 (0.7-2.6) 1.1 (0.4-3.0)
No anxiety, no depression, +2 1.0 (0.5-2.2) 1.4 (0.4-5.6)

Xs

27.2° 19.3°

Abbreviation: MDE: major depressive episode.
YSignificant at the 0.05 level, two-sided test.

Controlling for survey. Seven of the surveys (in Israel, Japan, Brazil, Bulgaria, Iraq, Lebanon, and Nigeria) did not ask about reasons for use or assess the detailed survey
items exploring details about medication use (e.g., current use or stop; reason for medication use; perceived effectiveness). These surveys were dropped from the analyses
that used these variables, reducing the sample to n = 4192. Another 66 records were dropped due to missing values for the questions asking about reasons for treatment

and effectiveness, further reducing the sample to 4126.
“See Table 1 for definitions of lifetime, partial, and none.

attitudinal barriers to use of anxiolytic medications in LMICs
than HICs. There is a clear public health and investment case
for scaling up interventions for anxiety disorders and MDD in
LMICs (Chisholm et al. 2016); this should include judicious use
of antidepressants and benzodiazepines (Baldwin et al. 2013).

Intermediate-acting benzodiazepines were the anxiolytic medi-
cation class most commonly used across surveys, followed by
long-acting benzodiazepines. The finding that intermediate-

acting benzodiazepines were more commonly prescribed than
long-acting benzodiazepines in HICs, while long-acting benzo-
diazepines were more commonly prescribed than intermediate-
acting benzodiazepines in LMICs may reflect the readier avail-
ability of less expensive longer-acting agents, or a preference for
agents that require less frequent administration in some con-
texts. The more common use of z-drugs in HICs than LMICs
likely reflects the more recent availability of these agents and
their higher costs.
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The use of intermediate-acting and long-acting benzodiazepines
for both anxiety and poor sleep, and of short-acting benzodiaze-
pines and especially z-drugs for poor sleep is consistent with
clinical guidelines, which rest in turn on the evidence base of
RCTs (Balon et al. 2020; Dubovsky and Marshall 2022). Thus, for
example, both alprazolam (intermediate-acting) and clonazepam
(long-acting) are FDA-approved for the treatment of panic dis-
order. The increased use of other anxiolytic medications for other
physical symptoms and other symptoms, may reflect the evidence
base that some of these agents, such as pregabalin, are useful for
pain symptoms in some clinical contexts, or may indicate that
such agents are turned to when more commonly prescribed
agents fail.

Most of the survey respondents who used anxiolytic medica-
tions reported that they were very effective and a large ma-
jority reported that they were at least somewhat effective, with
similar patterns in HICs and LMICs. These findings are
consistent with the large evidence-base of RCTs employing
clinician-rated measures to demonstrate the efficacy of these
agents (Balon et al. 2020; Dubovsky and Marshall 2022).
Although the RCT evidence-base derives predominantly from
work in HICs, clinicians from around the world have
emphasized the wusefulness of these agents (Silberman
et al. 2023). Self-evaluation of effectiveness in community
populations is a useful complement to such work because it
allows for the evaluation to take into account individuals' own
views about the benefits they experience from treatment in
everyday life on the dimensions that matter most to them
(Stein et al. 2021).

Anxiolytic medications were more commonly used by re-
spondents with subthreshold and 12-month MDE than by those
with subthreshold and 12-month anxiety disorder. Indeed,
45.9% of all use was by respondents with 12-month, lifetime, or
subthreshold MDE. These patterns were strikingly similar in
HICs and LMICs. Furthermore, anxiolytic medications were
reported more effective among respondents who used these
medications for anxiety and another reason other than
depression, and less effective among respondents with 12-
month MDE as well as among respondents who used these
agents for both anxiety and depression. These findings are
consistent with clinical guidelines which emphasize the
importance of antidepressant treatment for individuals
with MDD.

The data presented here do not definitely answer the question of
how often benzodiazepines should be prescribed in clinical
practice, but they usefully inform discussions of how best to
optimize their use. The results provide an important comple-
ment to the evidence from controlled treatment trials by
reporting on perceived effectiveness outside of the context and
restrictions of such work. It is reassuring to find that anxiolytic
medications, particularly benzodiazepines, are largely pre-
scribed in the general population for anxiety and sleep, and that
they are widely perceived to be either very or somewhat effec-
tive by users. However, more targeted prescription of these
agents may be necessary given that a meaningful proportion of
use was reported to be for depression and antidepressant
intervention should be prioritized in the pharmacotherapy
of MDD.
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