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Abstract

Background. The most common treatment for major depressive disorder (MDD) is anti-
depressant medication (ADM). Results are reported on frequency of ADM 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 (WHO) World Mental Health (WMH) Surveys asked about
ADM use anytime in the prior 12 months in conjunction with validated fully structured diag-
nostic interviews. Treatment questions were administered independently of diagnoses and
asked of all respondents.
Results. 3.1% of respondents reported ADM use within the past 12 months. In high-income
countries (HICs), depression (49.2%) and anxiety (36.4%) were the most common reasons for
use. In low- and middle-income countries (LMICs), depression (38.4%) and sleep problems
(31.9%) were the most common reasons for use. Prevalence of use was 2–4 times as high
in HICs as LMICs across all examined diagnoses. Newer ADMs were proportionally used
more often in HICs than LMICs. Across all conditions, ADMs were reported as very effective
by 58.8% of users and somewhat effective by an additional 28.3% of users, with both propor-
tions higher in LMICs than HICs. Neither ADM class nor reason for use was a significant
predictor of perceived effectiveness.
Conclusion. ADMs are in widespread use and for a variety of conditions including but going
beyond depression and anxiety. In a general population sample from multiple LMICs and
HICs, ADMs were widely perceived to be either very or somewhat effective by the people
who use them.

Introduction

Major depressive disorder (MDD) is one of the most common psychiatric disorders, affecting
an estimated 4.4% of the world’s population each year (World Health Organization, 2017).
MDD is associated with substantial distress (Goldstein et al., 2020), impairment (Cooper,
2018), and early mortality (Wang et al., 2020). The economic costs of MDD are enormous,
including lost income and productivity, high utilization of health-care services, and high
use of social services (Chisholm et al., 2016).

Several effective antidepressant treatments exist, including medications, psychological ther-
apies, transcranial magnetic stimulation, electroconvulsive therapy, and others. Many of these
treatments have been well studied (Barth et al., 2016; Cipriani et al., 2018) and shown to be
cost-effective (Prukkanone, Vos, Bertram, & Lim, 2012; Wiles et al., 2016). Worldwide, anti-
depressant medication (ADM) is the most frequently used treatment for depression (Brody &
Gu, 2020; Cipriani et al., 2018; Herrman et al., 2019) and is often used for anxiety disorders as
well (Bandelow, Michaelis, & Wedekind, 2017). Among the reasons for use of ADMs is empir-
ical support spanning years of research, low-cost relative to other treatments, and accessibility
of medications in countries where access to psychological services is limited.
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Prior research has evaluated the use of ADMs, often based on
information from a single country (Fava et al., 2008; Olfson &
Marcus, 2009; Wu et al., 2012) as well as surveys from small
numbers of countries, most often in Asia or Europe (Abbing-
Karahagopian et al., 2014; Rajaratnam et al., 2016; Souery et al.,
2007). In addition, one large survey assessed ADM use among
approximately 27 000 individuals across 27 European countries
(Lewer, O’Reilly, Mojtabai, & Evans-Lacko, 2015). That study
focused primarily on prevalence of ADM use, socio-demographic
characteristics of users, country-level health care and attitudes
toward mental health problems. Typically, studies have drawn
on administrative data on prescriptions received rather than on
patient reports of ADM use.

Fundamental questions remain about the use of ADMs, includ-
ing the conditions for which they are used and how effective they
are perceived to be. The present study builds on prior work in
addressing these questions in several ways. First, we examine
ADM use across 20 countries of varying income levels throughout
the world. Second, we evaluate the diagnoses of the people who
use ADMs with special attention to depression as well as anxiety.
Third, we examine the reasons given by patients for ADM use.
Finally, we examine how effective patients perceive their ADMs to
be overall and as a function of reasons for use. The data come
from the World Health Organization (WHO) World Mental
Health (WMH) surveys, a large cross-national series of community
epidemiological surveys on the prevalence and correlates of com-
mon mental disorders (https://www.hcp.med.harvard.edu/wmh/).

Methods

Sample

Data are included from 22 WMH surveys with adult respondents
(18 years or older) in 20 countries. Nine surveys were carried out
in low- or middle-income countries (LMICs; Brazil, Bulgaria, two
surveys in Colombia, Iraq, Lebanon, Mexico, Nigeria, Peru, and
Romania) and 11 in high-income countries (HICs; Argentina,
Belgium, France, Germany, Israel, Italy, Japan, the Netherlands,
Portugal, two 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
regions or Metropolitan areas (online Supplementary Table S1).
Average response rate weighted by sample size was 71.1%.

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

Interviews were 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 respondents with
any lifetime disorder and a probability subsample of other respon-
dents. 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 (Heeringa et al., 2008). Of
the n = 49 919 Part II respondents, we focused analyses on the
n = 2 448 12-month ADM users who did not meet criteria for

lifetime bipolar spectrum disorder and did not report bipolar dis-
order as a reason for their ADM use. These exclusions were
made because ADMs are not recommended for the treatment of
bipolar depression (Yatham et al., 2018; Zhang et al., 2013).
Seven of the surveys (Israel, Japan, Brazil, Bulgaria, Iraq,
Lebanon, Nigeria) did not ask the detailed survey questions
about reasons for use and perceived effectiveness that were included
in the other surveys. These surveys were consequently dropped
from the analyses that used these variables, reducing the sample
to n = 2377. The authors assert that all procedures contributing
to this work comply with the ethical standards of the relevant
national and institutional committees on human experimentation
and with the Helsinki Declaration of 1975, as revised in 2008.

Measures

Diagnoses
The survey instrument was the WHO Composite International
Diagnostic Interview (CIDI) Version 3.0 (Kessler & Üstün,
2004), a fully structured interview generating diagnoses of lifetime
and 12-month DSM-IV disorders. The disorders considered here
are MDD and a series of anxiety disorders that include agorapho-
bia, generalized anxiety disorder, panic disorder, post-traumatic
stress disorder, social phobia and specific phobia. Blinded clinical
reappraisal interviews using as the gold standard diagnoses based
on the Structured Clinical Interview for DSM-IV (SCID; First
et al., 2002) blinded to diagnoses based on the CIDI found
good concordance between the two diagnoses (Haro et al.,
2006). We categorized respondents into four MDD categories:
threshold 12-month prevalence (12M MDD), lifetime but not
12-month prevalence (LT MDD), 12-month subthreshold MDD
in the absence of LT MDD (Partial MDD), and none of the
above. The same four categories were used to define anxiety dis-
orders hierarchically (i.e. 12 M anxiety includes respondents who
met full criteria for at least one anxiety disorder; LT anxiety
includes other respondents who met lifetime criteria for at least
one anxiety disorder; partial anxiety includes other respondents
who met 12-month subthreshold criteria for at least one anxiety
disorder, and other respondents had none of these disorders). We
also created a four-category hierarchical variable that combined
scores on the separate four-category MDD and anxiety variables.

Antidepressant medication use
ADM users were defined as those who took an ADM at any time
in the past 12 months. Respondents who were prescribed but did
not take an ADM were excluded. Information on use was cap-
tured by presenting respondents with a list of psychotropic med-
ications 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, concentra-
tion, sleep, or ability to cope with stress. The medication list
included ADMs, anxiolytics, hypnotics, antipsychotics, mood sta-
bilizers, and other psychotropic agents. Respondents were
instructed to include medicines even if you took them only once.
Because drug administration policies vary across countries, the
medication list was modified for each country. We asked about
a total of 41 ADMs (online Supplementary Table S2), which
were categorized for analysis into SSRIs (selective serotonin
reuptake inhibitors), other new-generation ADMs (those mar-
keted after fluoxetine, 1986), TCAs (tricyclic ADMs), and other
older ADMs (e.g. monoamine oxidase inhibitors, St. John’s
Wort, trazodone, and unspecified). Two clinical psychiatrists
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with expertise in public health (DV, CSW) independently
reviewed responses about medications used in the past 12 months
(which involved selecting from country-specific lists including
generic and brand names) and classified ADMs into the four cat-
egories. 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 those surveys for analyses using
these questions, which included two that we consider here. (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) anxiety (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 con-
centration, and poor memory (online Supplementary Table S3).
Respondents could report multiple reasons, which is important
because some of the ‘other’ reasons are also symptoms of MDD and
anxiety. (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 five psychotropic medica-
tions in six European countries (Belgium, France, Germany, Italy,
Netherlands, Spain) and up to three in other countries. These num-
bers captured well over 90% of ADM uses in each survey.

Data analysis
Individual weights were applied within survey to adjust for differ-
ences 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 (SEs) for design effects. Logistic regression ana-
lysis was used to examine predictors of patient reports about
the effectiveness of specific ADMs. In cases where the predictors
were categorical (e.g. ADM classes), log-odds-ratios were normal-
ized 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 SEs were then exponentiated to create
odds ratios (ORs) and 95% confidence intervals (CIs). The cen-
tered ORs for the individual predictor categories had a product
of 1.0, which means that these individual ORs can be interpreted
in comparisons to average odds across categories. Significance of
OR sets defining a single categorical variable (e.g. the dummy
variables defining ADM classes) was evaluated with Wald χ2

tests based on design-corrected coefficient variance−covariance
matrices. Statistical significance was evaluated consistently using
two-sided design based 0.05-level tests.

Results

Prevalence and associations of ADM use with depression and
anxiety disorders

After removing respondents with a history of bipolar spectrum dis-
order, 3.1% of the remaining n = 48 420 Part-II WMH survey

respondents reported using ADMs in the 12 months before the
interview (Table 1, Part I). This prevalence was considerably higher
in HICs than LMICs (4.7% v. 1.3%, χ21 = 244.2, p < 0.001). In add-
ition, prevalence was highest in both HICs and LMICs among
respondents with partial 12-month MDD (41.5% and 12.3%),
lower among respondents with full 12-month MDD (24.4% and
9.6%), lower still among respondents with lifetime but no
12-month MDD (11.3% and 3.8%), and by far lowest among respon-
dents with no history of MDD (1.7 and 0.6%). The higher prevalence
among respondents with partial than full 12-month MDD was
found in 10 of the 12 HIC surveys and 4 of the 10 LMIC surveys.

We also looked at ADM use by anxiety. Prevalence of ADM
use was higher in both HICs and LMICs among respondents
with full 12-month anxiety disorders (15.5 and 4.8%) than either
lifetime anxiety disorders (11.2 and 3.2%) or partial 12-month
anxiety disorders (12.2 and 3.1%) and was by far lowest among
respondents with no history of any anxiety disorder (1.7 and
0.6%). (Table 1, Part II). Although statistically significant, the ele-
vated prevalence estimates associated with 12-month full and par-
tial anxiety disorders were much lower than the comparable
elevations among respondents with 12-month full and partial
MDD. For example, the prevalence ratios of ADM use among
respondents with full 12-month MDD v. non-cases were 14.3
(i.e. 24.4 v. 1.7%) in HICs and 16.0 (9.6 v. 0.6%) in LMICs,
whereas the comparable prevalence ratios for anxiety disorders
were 9.1–8.0. Discrepancies between MDD and anxiety disorders
were even more pronounced among patients with partial
12-month MDD v. partial 12-month anxiety disorders relative
to non-cases (24.4–20.5 v. 7.2–5.2). Country-specific results are
presented in online Supplementary Table S4.

Given the prevalence estimates of MDD and anxiety disorders
in the surveys in conjunction with the above differences in pro-
portions using ADMs across those disorders, only a minority of
the patients using ADMs met full 12-month criteria for either
MDD (27.9%), anxiety disorder (31.6%), or either (44.1%)
(Table 2). One-third (32.3%) of ADM users had neither full nor
partial MDD and 28.5% of users had neither full nor partial anx-
iety disorder. However, it was rare for an ADM user not to have
either MDD or an anxiety disorder (12.7%), although the latter
pattern was twice as common in LMICs as HICs (21.2% v.
10.5%, χ21 = 11.1, p = 0.001). Other notable differences were a con-
sistently higher proportion of ADM users with lifetime but not
12-month disorders in HICs than LMICs (χ21 = 4.6–13.4, p =
0.032–<0.000) and a consistently higher proportion of ADM
users meeting criteria for none of the 12-month or lifetime disor-
ders in LMICs than HICs (χ21 = 6.2–11.1, p = 0.013–0.001).

Use of antidepressants by type

SSRIs were the ADM class used most commonly across surveys
(62.4%), followed by other newer ADMs (25.3%), TCAs
(14.4%), and other older ADMs (10.0%) (Table 3). These percen-
tages sum to more than 100% because 11.3% of respondents used
two or more ADM classes in the past year. Use of SSRIs and
other newer ADMs was proportionally higher in HICs than
LMICs (χ21 = 14.5–30.4, p < 0.001), whereas use of TCAs and
other older ADMs was proportionally higher in LMICS than
HICs (χ21 = 4.6–35.7, p = < 0.001–0.033). Use of two or more
ADMs in the last year was similar in countries of different income
levels (χ21 = 0.09, p = 0.77). Country-specific results are presented
in online Supplementary Table S5.
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Reasons for antidepressants use

ADM users reported depression (49.2%) and anxiety (36.4%) as their
most common reasons for use followed by poor sleep (16.2%), other
physical reasons (11.2%), problems with cognition (3.4%), impair-
ments in role functioning (2.2%), alcohol/drug problems (0.4%),
and unspecified ‘other’ reasons (8.2%) (Table 4). These percentages
sum to more than 100% because respondents were allowed to report
as many reasons as they wanted. Depression and anxiety were more
commonly reported proportionally in HICs than LMICS (51.1–
38.7% v. 38.4–23.3%, χ21 = 11.1–21.6, p < 0.001), whereas poor sleep
and the residual category of ‘other’ problems were more commonly
reported proportionally in LMICs than HICs (31.9–11.9% v. 13.4–
7.5%, χ21 = 22.7–4.0, p < 0.001–0.045). Country-specific results are
presented in online Supplementary Table S6.

Distributions of all major reported reasons for ADM use
(i.e. depression, anxiety, poor sleep) differed significantly by
ADM class (χ23 = 32.7–100.4, p < 0.001), MDD (χ23 = 25.2–70.9,
p < 0.001), and in some cases anxiety (χ23 = 14.6–43.9, p = <0.001–
0.001). With regard to ADM class, newer ADMs (SSRIs and
other newer ADMs) were much more likely than older ADMs
(TCAs and other older ADMs) to be used for depression (55.6–
64.4% v. 33.0–25.3%) and much less likely than older ADMs to
be used for poor sleep (8.0–12.6% v. 26.1–48.4%). In the case of
clinical diagnoses, the majority of respondents with full or partial
MDD reported using ADMs for depression (56.6–86.4%), whereas
none of the n = 137 ADM users without a history of MDD reported
using for depression. Respondents with depression were also
less likely than others to report using ADMs for either anxiety
(24.3–36.9 v. 48.5%) or poor sleep (8.7–15.8 v. 24.1%).

Patterns and predictors of perceived treatment effectiveness

Treatment was reported to be very effective by 58.8% of patients and
somewhat effective by an additional 28.3% of patients. ADMs were

not differentially effective as a function of depression or anxiety, as
the basis for taking the medications. Those who used medication for
depression rated treatment as very effective or somewhat effective
(57.5 and 30.2%, respectively); those who used ADMs for anxiety
rated treatment as very effective or somewhat effective (54.8 and
33.2%, respectively). There were no differences in this pattern for
the overall sample or between LMICs and HICs.

ADM users from LMICs evaluated medication as very effective
at a higher rate than those from HICs (74.1 v. 56.4%, χ21 = 45.1,
p < 0.001). One reason that might explain this difference is slightly
different use of ADMs. The use of ADMs for sleep problems was
more common in LMICs and perhaps the effectiveness of ADMs
with those problems explains the difference in perceived effective-
ness. However, further analysis showed that differences in effective-
ness ratings between LMICs and HICs did not vary as a function of
whether sleep problems were among the reasons for use.

There was substantial cross-national variation in these reports
(χ214 = 114.1, p < 0.001 for very effective; χ213 = 36.8, p < 0.001 for
either very or somewhat effective, the reduction in degrees of free-
dom due to 100% of patients in Romania reporting treatment being
at least somewhat effective) (online Supplementary Table S7). This
was due to a small number of very high normalized ORs in a few
surveys (Spain, Murcia region and Peru for very effective; Argentina
for very or somewhat effective) and a general pattern for these ORs
to be higher in LMICs than HICs. The latter can be seen most
clearly in the model for very effective treatment, where four of
the five highest ORs were in LMICs (Table 5). Recency and severity
of depression and anxiety were also significant predictors of
reported treatment effectiveness in both models (χ23 = 25.2–13.1,
p < 0.001–0.004 for depression; χ23 = 8.7–11.2, p = 0.033–0.011 for
anxiety). The highest normalized ORs in both models were
among patients with a history of lifetime depression not active in
the 12 months before interview, presumably representing mainten-
ance treatment, whereas the lowest ORs were among patients with

Table 1. Prevalence of ADM use by MDD and anxiety disorder histories within and across country income groups (n = 48 420)

Total High-Income
Low- and Middle-

Income

% (S.E.) % (S.E.) % (S.E.) χ21 HIC v. LMIC

MDD

12-month 18.3 (0.8) 24.4 (1.1) 9.6 (1.0) 74.7*

Lifetimea 8.8 (0.4) 11.3 (0.6) 3.8 (0.6) 45.7*

Partialb 29.8 (1.5) 41.5 (1.9) 12.3 (1.6) 91.8*

Nonec 1.2 (0.1) 1.7 (0.1) 0.6 (0.1) 47.2*

Total 3.1 (0.1) 4.7 (0.2) 1.3 (0.1) 244.2*

Anxiety

12-month 10.7 (0.4) 15.5 (0.7) 4.8 (0.5) 127.7*

Lifetime 8.4 (0.7) 11.2 (0.9) 3.2 (0.7) 33.4*

Partial 8.0 (0.4) 12.2 (0.7) 3.1 (0.4) 114.9*

None 1.2 (0.1) 1.7 (0.1) 0.6 (0.1) 38.3*

Total 3.1 (0.1) 4.7 (0.2) 1.3 (0.1) 244.2*

Significant at the 0.05 level, two-sided test.
ADM, anti-depressant medication; MDD, major depressive disorder; HIC: high-income countries; LMIC: low- and middle-income countries.
aLifetime: Meet full criteria for lifetime MDD/anxiety, excluding 12-month MDD or anxiety.
bPartial: Did not meet full criteria but has 12-month symptoms or selected depression or anxiety as reason for medication use.
cNo diagnosis: Did not meet criteria for 12-month, lifetime, or partial MDD or anxiety.
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12-month threshold depression (significant only in the model for
very effective treatment) and anxiety. Neither medication class
(χ23 = 4.2–1.5, p = 0.24–0.69) nor self-reported reasons for ADM
use (χ25 = 6.2–9.6, p = 0.29–0.09) was a significant predictor of
reporting ADM use to be either very effective or at least somewhat
effective. We also failed to find evidence for significant interactions
of several sorts, including between depression and anxiety, country
income level and the other predictors, clinical diagnoses and rea-
sons for ADM use, and between clinical diagnoses and ADM
class (online Supplementary Table S8).

An intriguing finding was that although having a 12-month
anxiety disorder was associated with significantly reduced odds
of reporting treatment to be at least somewhat effective, reporting
that anxiety was a reason for ADM use was associated with sig-
nificantly elevated odds of the same outcome. As opposite-sign
patterns of this sort can sometimes be caused by multicollinearity,

we investigated this possibility by examining the cross-
classification of 12-month anxiety with reported use of ADMs
for anxiety in predicting perceived ADM effectiveness. Results
showed that respondents with 12-month anxiety disorder who
did not say anxiety was among their reasons for ADM use had
a significantly reduced odds of reporting that ADMs were either
very effective (OR = 0.77, 95% CI = 0.60–0.98) or at least some-
what effective (OR = 0.52, 95% CI = 0.36–0.74). None of the
ORs of other combinations of 12-month anxiety disorder with
anxiety as a reason for ADM use was significant in either
model (online Supplementary Table S9).

Discussion

The study provides information about ADM use across 20 coun-
tries. 3.1% of respondents reported ADM use in the 12 months

Table 2. The distributions of depression and anxiety among ADM users (n = 2448)

Total High-Income Low- and Middle-Income

% (S.E.) % (S.E.) % (S.E.) χ21 HIC v. LMIC

MDD

12-month 27.9 (1.1) 27.4 (1.1) 29.7 (3.0) 0.5

Lifetime 17.8 (0.9) 19.2 (1.0) 12.3 (2.0) 7.5*

Partial 22.1 (1.1) 23.0 (1.3) 18.3 (2.3) 2.8

None 32.3 (1.4) 30.4 (1.5) 39.7 (3.6) 6.2*

Anxiety

12-month 31.6 (1.2) 31.7 (1.3) 31.4 (2.7) 0.0

Lifetime 12.6 (1.0) 13.6 (1.1) 8.6 (1.7) 4.6*

Partial 27.3 (1.1) 28.2 (1.3) 23.6 (2.5) 2.4

None 28.5 (1.4) 26.5 (1.4) 36.4 (3.7) 6.9*

MDD or Anxiety

12-month 44.1 (1.3) 43.7 (1.3) 45.6 (3.4) 0.3

Lifetime 18.8 (1.0) 20.7 (1.1) 11.4 (1.8) 13.4*

Partial 24.4 (1.2) 25.1 (1.3) 21.8 (2.6) 1.2

None 12.7 (1.2) 10.5 (1.1) 21.2 (3.7) 11.1*

*Significant at the 0.05 level, two-sided test.
MDD, major depressive disorder; HIC: high-income countries; LMIC: low- and middle-income countries.

Table 3. Among ADM users, distribution of antidepressant classes by country income group (n = 2448)a

Total High-income
Low- and middle-

income

% (S.E.) % (S.E.) % (S.E.) χ21 HIC v. LMIC

SSRI 62.4 (1.3) 65.1 (1.4) 51.8 (3.3) 14.5*

Other newer ADMs 14.4 (0.9) 16.9 (1.0) 4.6 (1.1) 30.4*

TCA 25.3 (1.2) 21.5 (1.2) 40.6 (3.3) 35.7*

Other older ADMs 10.0 (1.1) 8.6 (0.9) 15.3 (3.6) 4.6*

Used 2 + ADMs in the past year 11.3 (0.8) 11.1 (0.9) 11.7 (1.9) 0.1

*Significant at the 0.05 level, two-sided test.
SSRI, selective serotonin reuptake inhibitor; ADM, antidepressant medication; TCA, tricyclic antidepressants; HIC: high-income countries; LMIC: low- and middle-income countries.
aSee Appendix Table 2 for classifications for types of antidepressants.
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before the interview, but with considerably higher prevalence in
HICs than LMICs. Several reasons may be driving this differ-
ence, three of which are especially noteworthy. First, lower rela-
tive personal income and higher health related out-of-pocket
costs can be assumed for respondents in LMICS v. HICs,
which would inevitably result in lower use of psychopharma-
cology. Second, there may be significant rural and urban differ-
ences among LMICs and HICs and that could contribute to
delivery and use. Finally, adherence to evidence-based prescrip-
tion practices may vary with country-income level, which may
compound the financial constraints, although this would not
explain why use of ADMs for MDD was over twofold in HICs
v. LMICs but over threefold for anxiety disorders. In HICs,
depression and anxiety were the most common reasons for
ADM use, whereas in LMICs depression and sleep problems
were the most common reasons. Much higher ADM use was
found inboth sets of countries among respondents who met
diagnostic criteria for 12-month full or partial MDD or anxiety
disorders than others.

Most users reported ADMs to be very effective and most
others reported ADMs to be at least somewhat effective, although
these proportions were higher in LMICs than HICs. It is import-
ant to reiterate that these evaluations were across all indications
for which ADMs were used. Within-country analyses found
that neither ADM class nor reasons for use predicted perceived
effectiveness. An intriguing exception was the interaction between
meeting criteria for an anxiety disorder but not reporting anxiety
as a reason for ADM use in predicting significantly reduced odds
of perceived effectiveness. This might be explained in part by type
of diagnostic overshadowing in which the main diagnosis or lead
reason for ADM use by the clinician or respondent precludes or
overshadows the focus on other conditions (Shefer, Henderson,
Howard, Murray, & Thornicroft, 2014).

The high proportion of individuals reporting ADMs to be
effective is noteworthy and promising. The proportion cannot be
directly compared with the findings from controlled trials
(Cipriani et al., 2018). We sampled from the general population
and evaluated the manifold conditions for which ADMs are be
used. The findings provide an important complement to controlled

trials by reporting on perceived effectiveness outside of the context
and restrictions of cases included in controlled trials.

Limitations

The study has several limitations worth noting. First, data came
from an overall global self-report of treatment effectiveness rather
than corroboration of treatment response from clinical evalua-
tions. A global overall evaluation of effectiveness may be a useful
complement because it allows for the evaluation to take into
account patient views about the benefits they experience from
treatment in everyday life on the dimensions that matter most
to them (Harris et al., 2020; Zimmerman et al., 2006).

Second, information of key characteristics about the use of
ADMs were not assessed. Thus, we did not assess the dose of
ADM or the duration over the 12-month period in which the
medications were used. In addition, we did not evaluate the time-
line in relation to taking ADMs and the occurrence of symptoms.
It is possible that evaluations of effectiveness would be influenced
by when the medications were taken in relation to symptoms and
variation of symptoms and medication use over the course of the
12-month period.

Third, although we made comparisons across different classes
of ADMs, it is important to recognize that respondents were not
randomly assigned to ADM class. Many factors (e.g. diagnosis,
severity of dysfunction, geographical local) influence type of
medication received. Consequently, the study is not able to com-
ment on differential effectiveness of ADM classes.

Conclusions

Despite these limitations, we were able to document across 20
countries that the great majority of users perceive ADMs to be
at least somewhat effective and that the majority perceive
ADMs to be very effective. We also documented comparable per-
ceptions of effectiveness across ADM classes and found that this
comparability was similar in HICs and LMICs, a finding broadly
consistent with meta-analyses of clinical trials (Maslej et al.,
2021). Overall, in a general population sample from multiple

Table 4. Reasons for ADM use (n = 2342)a

Total High-income
Low- and

middle-income

% (S.E.) % (S.E.) % (S.E.) χ21 HIC v. LMIC

Depression 49.2 (1.3) 51.1 (1.4) 38.4 (3.5) 11.1*

Anxiety 36.4 (1.2) 38.7 (1.3) 23.3 (2.6) 21.6*

Poor sleep 16.2 (1.3) 13.4 (1.2) 31.9 (4.5) 22.7*

Other physical reasons 11.2 (1.0) 10.9 (1.1) 12.9 (3.1) 0.4

Alcohol/Drug use 0.4 (0.2) 0.5 (0.2) 0.0 (0.0) 839.8*

Cognitive 3.4 (0.4) 3.8 (0.4) 1.1 (0.8) 3.3

Role 2.2 (0.3) 2.5 (0.4) 0.2 (0.0) 285.0*

Other reason 8.2 (0.8) 7.5 (0.8) 11.9 (2.3) 4.0*

*Significant at the 0.05 level, two-sided test.
ADM, antidepressant medication; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressants; MDD, major depressive disorder; HIC: high-income countries; LMIC: low- and
middle-income.
aSee Appendix Table 7 for distributions in specific surveys. As noted in the text, seven of the surveys (in Israel, Japan, Brazil, Bulgaria, Iraq, Lebanon, and Nigeria) did not ask about reasons
for use or effectiveness. These surveys were dropped from the analyses that used these variables, reducing the sample to n = 2377. An additional 35 records were dropped because of missing
responses on the questions asking about reason for medication, further reducing the n value to 2342. See online Supplementary Table S3 for classifications for reasons for medication.
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countries, ADMs are widely perceived to be very or somewhat
effective by the majority of people who use them in both
LMICs and HICs.

Supplementary material. The supplementary material for this article can
be found at https://doi.org/10.1017/S0033291721003160.
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