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Summary
Background The WHO Comprehensive Mental Health Action Plan 2013–2030 encourages routine collection and 
reporting of a set of essential mental health indicators, including the availability of psychotropic medicines. The 
global monitoring of country-level psychotropic medicine consumption trends can provide information on the extent 
of the availability of psychotropic medicines. The primary objective of this study was to investigate global trends in 
psychotropic medicines consumption from 2008 to 2019 across 65 countries and regions according to country income 
level and geographical region.

Methods In this longitudinal trends study, we used pharmaceutical sales data from the IQVIA-Multinational Integrated 
Data Analysis System (IQVIA-MIDAS). We analysed monthly sales data of psychotropic medicines between 
Jan 1, 2008, and Dec 31, 2019. Total psychotropic medicine consumption included sales of antidepressants, antipsychotics, 
tranquilisers, sedatives or hypnotics, and mood stabilisers. Population estimates of each country or region (eight lower-
middle-income countries, 19 upper-middle-income countries, and 38 high-income countries) were based on the UN 
World Population Prospects 2019 report. Average annual sales trends of psychotropic medicines, expressed as defined 
daily dose (DDD) per 1000 inhabitants per day, were estimated using a random-effects model adjusted for income level 
and region. Relative changes in the annual consumption of psychotropic medicines by income, expressed as DDD per 
1000 inhabitants per day, were assessed as percentage change for each medicine class.

Findings Psychotropic medicine sales increased from 28·54 DDD per 1000 inhabitants per day in 2008 to 34·77 DDD 
per 1000 inhabitants per day in 2019, corresponding to a 4·08% (95% CI 2·96–5·21) relative average increase annually. 
The absolute annual increase was greater in high-income countries (3·31 DDD per 1000 inhabitants per day, 95% CI 
3·01–3·61) compared with upper-middle-income countries (1·94 DDD per 1000 inhabitants per day, 1·45–2·44) and 
low-middle-income countries (0·88 DDD per 1000 inhabitants per day, 0·62–1·13; p<0·0001). The relative average 
annual increase in psychotropic medicine sales from 2008 to 2019 was greater in upper-middle-income countries 
(7·88%, 95% CI 6·99–8·77) than in lower-middle-income countries (2·90%, 2·40–3·39) and high-income countries 
(1·02%, 0·80–1·24). In 2019, the regional consumption of psychotropic medicines varied greatly, with the highest sales 
of all psychotropic medicine classes reported in northern America (167·54 DDD per 1000 inhabitants per day) and 
lowest sales reported in Asia (5·59 DDD per 1000 inhabitants per day). 17 countries had very low consumption of 
psychotropic medicines in 2019, including high-income countries and countries with a high prevalence of mental 
disorders.

Interpretation The consumption of psychotropic medicines has increased over a 12-year period, and although the 
absolute growth rate was highest in high-income countries, the relative growth is highest in middle-income countries 
and especially upper-middle-income countries. Disparities in psychotropic medicine consumption of countries can 
only partly be explained by geographical location and income. Greater efforts are needed to increase the availability of 
psychotropic medicines in countries with very low consumption, which is probably due to financial or cultural reasons 
as well as scarcity of trained health-care professionals to prescribe psychotropic medicines.

Funding None.

Copyright © 2021 Elsevier Ltd. All rights reserved.

Introduction
Globally, mental disorders such as depression and 
anxiety are among the top ten causes of years lived with 
disability in people aged 10–49 years.1–3 Pharmacological 
treatment of mental disorders is effective and often used 
as first-line treatment in countries where psychological 
interventions are difficult to access.3 WHO has recognised 
that the health systems of individual countries across the 

world have not yet adequately responded to the burden of 
mental disorders and that there is often a substantial gap 
between the need for mental health treatment and its 
availability, especially in low-income and middle-income 
countries.4 As part of the WHO Comprehensive Mental 
Health Action Plan 2013–2030, targets have been set to 
increase the output of global research on mental health 
and to encourage routine collection and reporting of a 
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core set of mental health indicators.4,5 Routine monitoring 
of the availability of psychotropic medicines in individual 
countries is specifically mentioned as a mental health 
indicator of health and social system actions.4 The global 
monitoring of country-level psychotropic consumption 
trends can provide information on the extent of 
pharmacological interventions for mental disorders and 
the availability of psychotropic medicines. Moreover, 
psychotropic medicine consumption data can be used to 
inform future policy evaluation, especially in middle-
income countries, where these data are scarce.4 To our 
knowledge, there are no global surveillance studies to 
track and compare country-level use of psychotropic 
medicines. The few published international comparison 
studies on the consumption of psychotropic medicines 
are limited to one type of psychotropic drug.6–8

To improve our understanding of global trends in 
medication treatment for mental health conditions in 
high-income countries, lower-middle-income countries, 
and upper-middle-income countries, we aimed to des-
cribe the consumption of psychotropic medicines in 
65 countries and regions from 2008 to 2019. Additionally, 
we set out to capture any changes in consumption over 

time by geographical location and in relation to the 
prevalence of mental disorders, life expectancy, and 
health expenditure. Last, we identified countries that have 
very low consumption of psychotropic medicines, which 
suggests poor access to psychotropic medicine therapy.

Methods
Data sources
Psychotropic medicine sales data (based on European 
Pharmaceutical Marketing Research Association 
[EphMRA] Anatomical Classification of Pharmaceutical 
Products listed in the appendix p 2) were obtained from 
the IQVIA Multinational Integrated Data Analysis 
System (IQVIA-MIDAS) database up to Sept 30, 2020. 
MIDAS captures global data on the volume of specific 
pharmaceutical products sold to retail and hospital 
pharmacies, and enables comparisons of national-level 
sales audits by providing international standardisation 
of sales value and volumes, and medical prescription 
data.9 Data sources differ by country and data type, but 
are usually a combination of sales data from manu-
facturers (direct sales) and wholesalers; in some 
countries, sales data are also acquired from hospital and 

Research in context

Evidence before this study
We searched PubMed for studies written in English published 
between Jan 1, 1990, and Jan 19, 2021, with the following 
terms: (((((treatment) OR (medication)) AND (sales)) OR 
(MIDAS)) AND (trend)) AND (mental health disorder). 
The search yielded 299 articles. We excluded articles deemed 
not to be relevant on the basis of their titles. We reviewed 
abstracts of the remaining articles to identify potentially 
relevant articles and scanned reference lists of relevant articles. 
The primary criterion was that the study reported trends in 
psychotropic sales or consumption. Most previous studies were 
from Europe, with a few studies comparing psychotropic 
medicine consumption in 27 countries. However, psychotropic 
medicine consumption in these multinational studies was often 
based on self-reported use or individual-level prescription data. 
Most studies reported trends in the consumption of 
antidepressants, with only two studies comparing the 
consumption of tranquilisers in multiple countries. Although a 
general increase in psychotropic medicine sales was observed in 
most studies, the consumption of hypnotics decreased.

Added value of this study
This is the largest and most up-to-date assessment of 
consumption trends of all major classes of psychotropic 
medicines for 65 countries and regions from 2008 to 2019, 
grouped according to country income level (lower-middle, 
upper-middle, and high) and geographical region. 
This comprehensive description of the epidemiology of 
psychotropic medicine consumption identified countries with 
very low consumption of psychotropic medicines; provided 

baseline consumption rates that can be used as a benchmark 
to measure and monitor future global, regional, and national 
use of psychotropic medicines; and assessed the relationship 
between psychotropic medicine consumption and the 
prevalence of mental disorders, life expectancy, and health 
expenditure at the country level. We identified 17 countries 
with very low consumption of psychotropic medicines 
in 2019. These countries are unlikely to provide sufficient 
access to psychotropic medicines for patients. The reasons for 
such low consumption are multifactorial, with both the 
direction and the strength of the association between 
psychotropic medicine consumption and the prevalence of 
mental disorders, life expectancy, and health expenditure 
varying according to country income level.

Implications of all the available evidence
The consumption of antidepressants, mood stabilisers, and 
antipsychotics has increased from 2008 to 2019, suggesting 
improved overall access to these medicines, but consumption 
rates of individual countries varied substantially. Disparities in 
access to psychotropic medicines remain a challenge across 
most of the world, especially in middle-income countries. 
Strategies to improve access to psychotropic medicines that 
should be considered include training health-care workers 
who can prescribe cost-effective, essential, psychotropic 
medicines; public education; and involving community 
leaders to promote appropriate understanding of 
psychotropic medicine use. Our study findings can be used as 
a foundation to evaluate future interventions designed to 
improve appropriate use of psychotropic medicines.

See Online for appendix
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retail pharmacies (appendix pp 3–5). The average 
coverage has been shown to be 88%,10 with adjustments 
made to estimate the total sales volume based on 
knowledge of market share of the contributing retail or 
hospital pharmacies and whole salers.11 Data from 
IQVIA-MIDAS have been internally validated from 
alternative sources of sales data and are used for the 
evaluation of global medicine consumption patterns.12 
Consumption of both generic and brand products is 
included. The database does not contain patient-level 
data; thus, no information on indications and patient 
demographics was available. Hence, institutional review 
board approval was not required.

We categorised psychotropic medicines into five major 
medicine classes: antidepressants, mood stabilisers, 
antipsychotics, tranquilisers, and sedatives or hypnotics. 
We excluded ADHD medications as they are mainly used 
in children and adolescents, which make direct compar-
isons with other psychotropic medicines inappropriate. 
Antidepressants were subdivided, mainly according 
to mode of action, into the following groups:13 non-
selective monoamine reuptake inhibitors (tricyclic), 
SSRIs, SNRIs, monoamine oxidase inhibitors, and anti-
depressants not otherwise categorised (other; appendix 
p 6). Antipsychotics were divided into typical (N5A9) and 
atypical (N5A1) agents.

Prevalence of mental disorders and life expectancy was 
derived from the Global Burden of Diseases, Injuries, and 
Risk Factors Study 2019.14 Income level and country 
health-care expenditure (defined as percentage of the 
gross domestic product) estimates for each country were 
obtained from the World Bank.15 Data from low-income 
countries were not available. Data from 2019 were 
tabulated according to UN geographical regions (Africa, 
Asia, Europe, Latin America and the Caribbean, northern 
America, and Oceania), and subregion (western Asia).16

Data analysis
The sales data of selected medicine classes were stratified 
on the basis of country income level (ie, lower-middle 
income, upper-middle income, and high income) to 
investigate how consumption trends vary with country 
income level. We calculated both the standard units per 
person and the defined daily dose (DDD) per 
1000 inhabitants per day for each year using the sales 
volume data and national population data.17 The DDD is 
the assumed average maintenance dose per day for a 
drug used for its main indication in adults and is only 
available for single-molecule products. As such, 
combination products and herbal products were excluded 
from these analyses. Population estimates of each 
country were obtained from the UN World Population 
Prospects 2019 report.16 Of the 65 countries and 
regions, 27 were classified as middle-income countries 
(eight lower-middle-income countries and 19 upper-
middle-income countries), and 38 as high-income 
countries. For each medicine class, we calculated the 

absolute changes in sales for each year throughout the 
study period using a random-effects model adjusted for 
income level and region. Annual relative changes in the 
DDD per 1000 inhabitants per day were assessed as 
percentage change for each medicine class.

Psychotropic medicine sales from 2019 were compared 
with the prevalence of mental disorders, with life 
expectancy, and with health expenditure using fixed-
effects panel regression analysis. We also identified 
countries that had very low consumption of psychotropic 
medicines, defined as 25th percentile of DDD per 
1000 inhabitants per day in 2019. Data were analysed 
using Stata (version 16).

Role of the funding source
There was no funding source for this study.

Results
Globally, the total consumption of psychotropic medicines 
increased from 28·54 DDD per 1000 inhabitants per day 
in 2008 to 34·77 DDD per 1000 inhabitants per day in 2019 
(table 1), corresponding to a relative average increase 
of 4·08% (95% CI 2·96 to 5·21) annually. The greatest 
increase in DDD per 1000 inhabitants per day over time 
was seen for antidepressants (table 2), corresponding to a 
relative average increase per year of 3·50% (95% CI 
3·23 to 3·76), followed by antipsychotics (relative average 
increase per year of 2·49%, 2·22 to 2·75). A relative 
average decrease per year was seen for tranquilisers 
(–0·99%, 95% CI –1·41 to 0·57) and sedatives or hypnotics 
(–0·91%, –1·41 to 0·41). Consumption of SSRIs was 
8·79 DDD per 1000 inhabitants per day in 2008 and 
remained high during the study period, with an average 
annual increase of 0·26 DDD per 1000 inhabitants per day 
(95% CI 0·22 to 0·31). An increase in consumption was 
observed for SNRIs, antidepressants not otherwise 
categorised, and antipsychotics (table 1). The consumption 
of tricyclic antidepressants, mood stabilisers, tranquilisers, 
sedatives, and hypnotics decreased during the study 
period.

In 2019, the total consumption of psychotropic medicines 
was 123·61 DDD per 1000 inhabitants per day in high-
income countries, 13·52 DDD per 1000 inhabitants per 
day in upper-middle-income countries and 6·77 DDD per 
1000 inhabitants per day in lower-middle-income countries 
(table 1). The greatest absolute increase in sales from 
2008 to 2019 was reported in high-income countries 
(3·31 DDD per 1000 inhabitants per day, 95% CI 
3·01–3·61). The average annual change in sales was 
statistically different between high-income countries com-
pared with upper-middle-income countries (1·94 DDD per 
1000 inhabitants per day, 1·45–2·44) and lower-middle-
income countries (0·88 DDD per 1000 inhabitants per 
day, 0·62–1·13; p<0·0001; table 1). By contrast, the 
relative average annual increase in psychotropic medicine 
sales from 2008 to 2019 was greater in upper-middle-
income countries (7·88%, 95% CI 6·99–8·77) than in 

For IQVIA-MIDAS data see 
https://www.iqvia.com/landing/
acts

For World Bank data see 
https://data.worldbank.org/

https://www.iqvia.com/landing/acts
https://www.iqvia.com/landing/acts
https://data.worldbank.org/
https://www.iqvia.com/landing/acts
https://www.iqvia.com/landing/acts
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lower-middle-income countries (2·90%, 2·40–3·39) and 
high-income countries (1·02%, 0·80–1·24; appendix p 7). 
The average percentage change per year, measured as 
standard units per person per year, was greatest in 

lower-middle-income countries (1·99%, 95% CI 1·67–2·30; 
appendix p 7). In lower-middle-income countries, there 
was an increase in sales of all psychotropic medicine 
classes, except for tranquilisers (table 1). The sales 

Consumption (DDD per 1000 inhabitants per day) Average annual 
change in DDD 
per 1000 
inhabitants per day 
(95% CI)

p value for 
income 
level

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

All psychotropics 28·54 9·61 30·05 31·31 30·87 31·81 32·00 32·62 33·05 33·54 34·12 34·77 2·61 
(2·37 to 2·85)

<0·0001

Lower-middle 
income

4·97 5·24 5·43 5·89 5·83 6·03 5·98 6·25 6·53 6·59 6·97 6·77 0·88 
(0·62 to 1·13)

··

Upper-middle 
income

5·81 6·24 6·79 7·96 8·78 9·28 9·85 10·55 10·94 11·70 12·50 13·52 1·94 
(1·45 to 2·44)

··

High income 108·42 112·21 114·57 116·92 113·73 117·11 117·33 118·80 119·94 121·04 121·91 123·61 3·31 
(3·01 to 3·61)

··

All 
antidepressants

13·20 13·87 14·38 15·16 14·98 15·68 16·12 16·83 17·39 17·99 18·77 19·76 1·33 
(1·22 to 1·44)

0·0003

Lower-middle 
income

1·38 1·53 1·65 1·84 1·95 2·07 2·19 2·34 2·49 2·62 2·86 2·95 0·43 
(0·33 to 0·52)

··

Upper-middle 
income

2·45 2·69 3·03 3·56 3·95 4·26 4·62 5·08 5·40 5·94 6·44 7·09 0·70 
(0·58 to 0·82)

··

High income 51·98 54·42 56·71 58·72 57·18 59·77 61·07 63·29 65·22 66·97 69·43 72·93 1·84 
(1·68 to 2·00)

··

SSRI 
antidepressants

8·79 9·26 9·61 10·15 9·94 10·34 10·62 11·06 11·40 11·72 12·19 12·82 0·26 
(0·22 to 0·31)

0·0008

Lower-middle 
income

0·87 0·97 1·05 1·18 1·26 1·33 1·41 1·50 1·60 1·69 1·84 1·93 0·13 
(0·09 to 0·17)

··

Upper-middle 
income

1·82 2·00 2·26 2·67 2·92 3·15 3·39 3·75 3·95 4·31 4·59 5·00 0·15 
(0·10 to 0·20)

··

High income 34·31 36·00 37·52 38·84 37·40 38·80 39·61 40·85 41·96 42·77 44·31 46·47 0·35 
(0·28 to 0·42)

··

SNRI 
antidepressants

1·80 1·92 2·01 2·13 2·19 2·33 2·44 2·62 2·74 2·90 3·08 3·32 0·09 
(0·08 to 0·11)

0·0048

Lower-middle 
income

0·09 0·12 0·14 0·17 0·19 0·21 0·23 0·24 0·26 0·29 0·32 0·34 0·02 
(0·01 to 0·03)

··

Upper-middle 
income

0·19 0·23 0·27 0·33 0·39 0·46 0·55 0·64 0·71 0·82 0·98 1·16 0·05 
(0·03 to 0·06)

··

High income 7·50 7·96 8·37 8·75 8·86 9·39 9·74 10·35 10·77 11·29 11·78 12·58 0·13 
(0·12 to 0·15)

··

Tricyclic 
antidepressants

1·23 1·22 1·20 1·22 1·20 1·22 1·20 1·19 1·19 1·17 1·15 1·12 –0·02 
(–0·02 to 0·02)

0·058

Lower-middle 
income

0·35 0·37 0·37 0·39 0·40 0·41 0·42 0·47 0·50 0·50 0·53 0·51 0·00 
(–0·00 to 0·01)

··

Upper-middle 
income

0·31 0·30 0·32 0·35 0·37 0·36 0·37 0·37 0·37 0·39 0·38 0·37 –0·00 
(–0·01 to 0·00)

··

High income 4·35 4·30 4·25 4·24 4·07 4·20 4·10 3·96 3·93 3·82 3·71 3·66 –0·03 
(–0·04 to 0·03)

··

Monoamine 
oxidase 
inhibitors

0·04 0·03 0·03 0·03 0·03 0·03 0·03 0·03 0·03 0·03 0·02 0·02 –0·00 
(–0·00 to 0·00)

0·14

Lower-middle 
income

0·00 0·00 0·00 0·00 0·00 0·00 0·00 0·00 0·00 0·00 0·00 0·00 0·00 
(0·00 to 0·01)

··

Upper-middle 
income

0·01 0·01 0·01 0·01 0·00 0·00 0·00 0·00 0·00 0·00 0·00 0·00 –0·00 
(–0·00 to 0·00)

··

High income 0·16 0·14 0·14 0·13 0·13 0·13 0·12 0·12 0·11 0·11 0·11 0·10 –0·00 
(–0·01 to 0·00)

··

(Table 1 continues on next page)
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of tricyclic antidepressants, typical antipsychotics, tran-
quilisers, and sedatives or hypnotics decreased in high-
income countries. Trends in antidepressant consumption 

in upper-middle-income countries largely followed those 
of high-income countries, with steeper growth in high-
income countries for SSRIs, SNRIs, and antidepressants 

Consumption (DDD per 1000 inhabitants per day) Average annual 
change in DDD 
per 1000 
inhabitants per day 
(95% CI)

p value for 
income 
level

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

(Continued from previous  page)

Antidepressants 
not otherwise 
specified

1·35 1·44 1·52 1·62 1·63 1·76 1·82 1·94 2·04 2·17 2·31 2·47 0·10 
(0·9 to 0·11)

0·0004

Lower-middle 
income

0·06 0·07 0·08 0·09 0·10 0·12 0·13 0·14 0·14 0·14 0·16 0·16 0·03 
(0·01 to 0·05)

··

Upper-middle 
income

0·14 0·15 0·18 0·21 0·26 0·28 0·31 0·33 0·37 0·41 0·48 0·56 0·03 
(0·02 to 0·03)

··

High income 5·67 6·03 6·44 6·75 6·72 7·25 7·50 8·01 8·44 8·98 9·52 10·12 0·16 
(0·14 to 0·18)

··

Mood stabilisers 0·06 0·06 0·06 0·06 0·06 0·07 0·06 0·07 0·07 0·07 0·07 0·07 –0·001 
(–0·001 to 0·00)

0·98

Lower-middle 
income

0·01 0·01 0·01 0·01 0·02 0·02 0·02 0·02 0·02 0·02 0·02 0·02 0·0001 
(–0·00 to 0·0003)

··

Upper-middle 
income

0·02 0·02 0·02 0·02 0·03 0·03 0·03 0·03 0·03 0·03 0·03 0·04 –0·000 
(–0·001 to 0·000)

··

High income 0·22 0·22 0·22 0·23 0·22 0·23 0·22 0·22 0·22 0·22 0·21 0·21 –0·001 
(–0·001 to 0·001)

··

Tranquilisers 7·13 7·27 7·14 7·36 7·09 7·22 7·07 7·01 6·90 6·72 6·56 6·40 –0·09 
(–0·13 to 0·05)

0·16

Lower-middle 
income

2·45 2·48 2·45 2·59 2·34 2·38 2·21 2·16 2·19 2·14 2·21 2·10 –0·02 
(–0·05 to 0·01)

··

Upper-middle 
income

1·90 1·96 1·99 2·38 2·49 2·50 2·52 2·62 2·63 2·70 2·77 2·84 0·14 
(0·04 to 0·24)

··

High income 24·40 24·89 24·68 24·62 23·62 24·24 23·84 23·43 22·95 22·16 21·21 20·63 –0·22 
(–0·26 to 0·18)

··

Sedatives or 
hypnotics

5·33 5·49 5·46 5·59 5·53 5·53 5·36 5·26 5·19 5·21 5·07 4·84 –0·09 
(–0·12 to 0·06)

<0·0001

Lower-middle 
income

0·50 0·55 0·57 0·63 0·64 0·65 0·63 0·60 0·62 0·58 0·57 0·56 0·004 
(–0·01 to 0·02)

··

Upper-middle 
income

0·69 0·75 0·78 0·85 0·95 1·00 1·02 1·09 1·12 1·21 1·31 1·47 0·04 
(0·02 to 0·06)

··

High income 21·65 22·24 22·36 22·67 22·25 22·21 21·49 21·00 20·64 20·72 19·96 18·66 –0·17 
(–0·22 to 0·11)

··

All antipsychotics 2·82 2·92 3·01 3·14 3·20 3·31 3·39 3·46 3·51 3·56 3·66 3·70 0·22 
(0·20 to 0·24)

0·0002

Lower-middle 
income

0·62 0·68 0·75 0·81 0·87 0·91 0·95 0·95 1·03 1·06 1·12 1·15 0·19 
(0·13 to 0·25)

··

Upper-middle 
income

0·75 0·82 0·96 1·14 1·37 1·49 1·66 1·72 1·76 1·86 1·99 2·08 0·20 
(0·16 to 0·23)

··

High income 10·17 10·44 10·60 10·69 10·45 10·67 10·71 10·87 10·92 10·98 11·10 11·17 0·24 
(0·21 to 0·27)

··

Typical 
antipsychotics

0·90 0·88 0·89 0·91 0·89 0·88 0·89 0·84 0·80 0·78 0·76 0·71 –0·02 
(–0·03 to 0·01)

0·15

Lower-middle 
income

0·22 0·23 0·25 0·23 0·24 0·23 0·22 0·19 0·18 0·18 0·19 0·18 0·02 
(–0·02 to 0·07)

··

Upper-middle 
income

0·34 0·33 0·40 0·48 0·52 0·52 0·58 0·55 0·54 0·53 0·54 0·53 0·05 
(0·03 to 0·07)

··

High income 3·01 2·94 2·89 2·82 2·65 2·61 2·55 2·44 2·32 2·25 2·15 1·94 –0·06 
(–0·07 to 0·04)

··

(Table 1 continues on next page)
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not otherwise defined. In contrast to high-income 
countries and lower-middle-income countries, the sales of 
tranquilisers (0·14 DDD per 1000 inhabitants per day, 
95% CI 0·04–0·24) and sedatives or hypnotics (0·04 DDD 
per 1000 inhabitants per day, 0·02–0·06) increased in 
upper-middle-income countries.

Although we found positive associations between 
changes in the psychotropic consumption of a country 
and the average life expectancy of the people of a country 
(p<0·0001, figure 1) and health expenditures (p=0·050, 
figure 2), these associations were largely driven by upper-
middle-income countries. For high-income countries and 
lower-middle-income countries only, there was no 
evidence of a statistical association between changes in 
psychotropic medicine consumption and prevalence of 
mental illness (p=0·083 and p=0·15, respectively; 
figure 3). Lower-middle-income countries such as 
Morocco and India had relatively low consumption of 
psychotropic medicines, but a high prevalence of mental 
disorders. The association between changes in con-
sumption of psychotropic medication and life expectancy 
was strong for countries of all income levels (p<0·0001; 
appendix p 10). For lower-middle-income countries and 
upper-middle-income coun tries, there was an association 
between changes in psycho tropic medicine consumption 
and health expenditures (percentage of the gross domestic 
product;  p=0·041 and p=0·038, respectively; figure 2).

After adjusting for income level, overall psychotropic 
sales were highest in northern America (167·54 DDD per 
1000 inhabitants per day), but higher levels of consumption 
were found in some individual European countries 
(appendix pp 8–9). The lowest levels of consumption were 
found in Asia (5·59 DDD per 1000 inhabitants per day). 
In 2019, the country with the highest psychotropic sales 
volume was Portugal (249·08 DDD per 1000 inha-   
bitants per day), followed by Belgium (200·46 DDD 
per 1000 inhabitants per day), Spain (198·48 DDD per 
1000 inhabitants per day), Sweden (170·77 DDD per 

1000 inhabitants per day), Canada (168·10 DDD per 
1000 inhabitants per day), and the USA (166·99 DDD 
per 1000 inhabitants per day; figure 4). Despite the overall 
global increase in psychotropic consumption, countries 
such as Finland, France, Luxembourg, and Norway, with 
high volume of psychotropic sales in 2008, reduced their 
psychotropic consumption over the study period (appendix 
pp 8–9). Switzerland and Japan, both with mid-range 
consumption, as well as Jordan (low consumption), also 
reduced their consumption of psychotropic medicine. 
Countries with the lowest consumption in 2019 were the 
Philippines (0·93 DDD per 1000 inhabitants per day), 
Venezuela (3·69 DDD per 1000 inhabitants per day), 
United Arab Emirates (3·97 DDD per 1000 inhabitants 
per day), Kuwait (4·34 DDD per 1000 inhabitants per day), 
China (4·57 DDD per 1000 inhabitants per day), and 
Kazakhstan (4·84 DDD per 1000 inhabitants per day). 
Except for Venezuela, the same countries also had the 
lowest psychotropic medicine consumption in 2008.

For antidepressants and antipsychotic agents, regional 
trends were similar to those of psychotropic agents overall. 
Greece had the highest level of antipsychotic consumption 
among all the included countries and regions (26·02 DDD 
per 1000 inhabitants per day), and the consumption of 
sedatives or hypnotics was highest in Belgium (46·93 DDD 
per 1000 inhabitants per day; appendix pp 8–9). The sales 
of tran quilisers ranged from 2·22 DDD per 1000 inhabitants 
per day in Asia to 14·92 DDD per 1000 inhabitants 
per day in Europe. Within Europe, the consumption of 
tranquilisers was highest in Serbia (94·50 DDD per 
1000 inhabitants per day), followed by Portugal (90·86 DDD 
per 1000 inhabitants per day). Most countries reported low 
sales of mood stabilisers (<0·05 DDD per 1000 inha-  
bitants per day). The highest consumption was recorded 
in Belgium (0·75 DDD per 1000 inhabitants per day), 
followed by the Netherlands (0·37 DDD per 1000 inha bi -
tants per day) and Luxembourg (0·43 DDD per 1000 inha - 
bitants per day).

Consumption (DDD per 1000 inhabitants per day) Average annual 
change in DDD 
per 1000 
inhabitants per day 
(95% CI)

p value for 
income 
level

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

(Continued from previous  page)

Atypical 
antipsychotics

1·89 2·01 2·08 2·19 2·27 2·40 2·47 2·59 2·67 2·74 2·87 2·96 0·24 
(0·22 to 0·25)

0·0001

Lower-middle 
income

0·39 0·43 0·49 0·56 0·62 0·66 0·71 0·74 0·83 0·86 0·92 0·95 0·16 
(0·13 to 0·20)

··

Upper-middle 
income

0·40 0·47 0·55 0·64 0·84 0·96 1·06 1·15 1·21 1·31 1·44 1·53 0·15 
(0·13 to 0·17)

··

High income 7·05 7·38 7·60 7·77 7·69 7·96 8·07 8·34 8·51 8·65 8·87 9·15 0·30 
(0·28 to 0·32)

··

DDD=defined daily dose. 

Table 1: Global trends of psychotropic medicine consumption by medicine class in 65 middle-income and high-income countries and regions, 2008–19
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17 countries were in the 25th percentile of consumption 
as measured by DDD per 1000 inhabitants per day in 2019. 
Beside the previously mentioned six countries with the 
lowest DDD per 1000 inhabitants per day (the Philippines, 
Venezuela, United Arab Emirates, Kuwait, China, 
and Kazakhstan), Jordan, Colombia, India, Mexico, 
Saudi Arabia, Peru, Ecuador, Russia, Pakistan, Egypt, and 
Morocco had consumption ranging from 4·97 to 13·07 
DDD per 1000 inhabitants per day (appendix pp 8–9).

Discussion
This study reported the consumption of psychotropic 
medicines in 65 countries and regions disaggregated by 
country income level and geographical region. It serves two 
important purposes: first, to identify countries and regions 
with relatively low consumption of psychotropic medicines, 
and, second, to serve as the baseline to monitor future 
change. We compared global trends of psychotropic 
medicine sales data and found that the consumption of 
psychotropic medicines has increased with a relative 
average annual increase of 4% over a 12-year period. The 
global increase in the use of psychotropic medicine has 
been linked to more awareness of mental health as a pivotal 
part of overall health,18 behavioural changes leading to a 
greater willingness to seek treatment,19 and drug treatment 
lasting longer.20 In addition, polypharmacy with psycho-
tropic medicines is now more prevalent.21,22 The growth of 
psychotropic medicine consumption is not uniform. 
Notably, high-income countries such as Finland, France, 
Luxembourg, and Norway, as well as Venezuela (a lower-
middle-income country), have seen a decrease in the 
consumption of psychotropic medicine. Our study suggests 
that the increase in sales of psychotropic medicines in 
upper-middle-income countries can partly be explained by 
the country level burden of mental illness, life expectancy, 
and health expenditure.

Throughout the study period, the consumption of 
psychotropic medicines in lower-middle-income countries 
and upper-middle-income countries was lower than in 
high-income countries, but the average annual increase 
in sales of psychotropic medicine from 2008 to 2019 
was 7·9% in upper-middle-income countries compared 
with 1·02% in high-income countries. According to the 

Antidepressants Antipsychotics Tranquilisers Sedatives or hypnotics

DDD per 1000 
inhabitants 
per day

Percentage 
change

DDD per 1000 
inhabitants per 
day

Percentage 
change

DDD per 1000 
inhabitants per 
day

Percentage 
change

DDD per 1000 
inhabitants 
per day

Percentage 
change

2008 13·20 ·· 2·82 ·· 7·13 ·· 5·33 ··

2009 13·87 5·08% 2·92 3·55% 7·27 1·96% 5·49 3·00%

2010 14·38 3·68% 3·01 3·08% 7·14 –1·79% 5·46 –0·55%

2011 15·16 5·42% 3·14 4·32% 7·36 3·08% 5·59 2·38%

2012 14·98 –1·19% 3·2 1·91% 7·09 –3·67% 5·53 –1·07%

2013 15·68 4·67% 3·31 3·44% 7·22 1·83% 5·53 0·00%

2014 16·12 2·81% 3·39 2·42% 7·07 –2·08% 5·36 –3·07%

2015 16·83 4·40% 3·46 2·06% 7·01 –0·85% 5·26 –1·87%

2016 17·39 3·33% 3·51 1·45% 6·90 –1·57% 5·19 –1·33%

2017 17·99 3·45% 3·56 1·42% 6·72 –2·61% 5·21 0·39%

2018 18·77 4·34% 3·66 2·81% 6·56 –2·38% 5·07 –2·69%

2019 19·76 5·27% 3·70 1·09% 6·40 –2·44% 4·84 –4·54%

DDD=defined daily dose.

Table 2: Annual DDD per 1000 inhabitants per day and percentage change in psychotropic medication use by drug class
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Global Burden of Diseases, Injuries, and Risk Factors 
Study 2019, prevalences of mental health disorders in 
upper-middle-income countries and lower-middle-income 
countries have remained stable at 13%.14 Although a high 
prevalence of mental health disorders, such as schizo-
phrenia, is reported in southeast and east Asia,23 most 
Asian countries in our study had very low rates of 
antipsychotics consumption. The Philippines (0·93 DDD 
per 1000 inhabitants per day), China (4·57 DDD per 
1000 inhabitants per day), and India (4·98 DDD per 
1000 inhabitants per day) were among the countries with 
the lowest consumption of psychotropics in 2019. Our 
results support WHO findings that between 76% and 
85% of people with severe mental disorders receive no 
treatment with medicines for their disorder in middle-
income countries.4

In addition to country income level, we found 
geographical differences in the consumption of psycho-
tropic medicines. In 2019, the total consumption of 
psychotropic medicines, controlled for income, in Asia 
(5·59 DDD per 1000 inhabitants per day) was about 3% of 
that of northern American countries (167·54 DDD per 
1000 inhabitants per day). Within regions, not all drug 
classes have high consumption rates despite there being a 
high level of total psychotropic medicine consumption. 
For example, certain high-income countries appear to 

preferentially consume sedatives or hypnotics, or tran-
quilisers, and only a few countries have high consumption 
rates of both. In 2019, consumption rates of antidepressant 
and antipsychotic medicines in the USA and Canada were 
similar, but the consumption of tranquilisers was higher 
in the USA than in Canada, where the consumption of 
sedatives or hypnotics was lower. In some cases, countries 
that are similar in terms of geographical location—eg, the 
neighbouring countries of Finland, Norway, and Sweden—
have different patterns of psycho tropic consumption rates. 
These differences might be explained by variations in 
health-care policy.24,25 Similar observations are made for 
the UK and France and different Asian regions such as 
Taiwan and China. Overall, regional differences in 
medicine consumption are probably due to multiple 
factors. Previous research has suggested variations in the 
role of health technology assessment, service organisation 
and delivery, and medicine reimburse ment policies. Each 
of these factors probably plays a part in explaining 
international variation in medicines use, but their relative 
importance will vary depending on the disease area in 
question and the system context.26

Results for analyses by psychotropic medicine class 
show that the overall consumption of antidepressants is 
rising in all 65 countries and regions, with the relative rate 
of increase higher in lower-middle-income countries and 
upper-middle-income countries than in high-income 
countries. The increase in the consumption of anti-
depressants in this study is in line with a rising trend 
shown in a previous study on antidepressants con-
sumption in 25 high-income countries.6 There is 
substantial overlap in the high-income countries included 
in both studies, and when we compared the results from 
2008 to 2013, the results were, unsurprisingly, very similar, 
which supports the validity of our results. Our study shows 
that the increase in consumption of antidepressants 
in high-income countries continued after 2013. More 
importantly, our study shows that the relative increase 
in antidepressant sales is even more pronounced in lower-
middle-income countries and upper-middle-income 
countries. Despite the rise in overall sales of anti-
depressants, a recent WHO study suggested that there is 
considerable evidence of undertreatment.27 In 2019, the 
global sales of SSRIs were twice as high as the consumption 
of all other antidepressants combined. A few studies from 
individual countries have reported trends of antidepressant 
use as well as other psychotropic medicine use that are 
similar to the findings of this study.28,29 This trend aligns 
with the main clinical practice guidelines in children and 
adults, which recommend that people with moderate-to-
severe depression receive medication treatment.30 SSRIs 
are recommended as a first-line antidepressant and have 
replaced benzodiazepines as first-line treatment of 
generalised anxiety disorders, panic attacks, and post-
traumatic stress disorder owing to their favourable risk–
benefit ratio.31 In all countries, SSRIs, SNRIs, and other 
antidepressants are being favoured over tricyclic 
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antidepressants and monoamine oxidase inhi bitors, but in 
lower-middle-income countries the consumption of older, 
and potentially more affordable, antidepressants is still 
growing. Tricyclic antidepressants are prescribed for 
indications other than depression or anxiety, particularly in 
chronic pain and sleep disorders.

Our study found a decreasing trend in the sales of typical 
antipsychotics, largely driven by high-income countries. 
The sales of both typical and atypical antipsychotic 
medicines are rising in upper-middle-income countries. 
The broad use of antipsychotics can be linked to expanded 
regulatory approval for indications outside psychosis and 
an increase in their off-label use, notably their more 
common use for mood disorders.32 A previous cross-
sectional electronic health record study on the consump-
tion of antipsychotics in Australia, New Zealand and 
14 American, Asian, and European countries showed that 
the use of atypical antipsychotics from 2005 to 2014 was 
growing in all 16 countries.7 In our study, for the same 
16 countries, this growth continued after 2014 until our last 
recorded data point in December, 2019.

Over the study period, there was a modest decrease in the 
average annual change in tranquiliser and sedative or 
hypnotic consumption in high-income countries, which 
might partly be explained by the increasing prescriber and 
patient awareness of the addictive nature, dependence, and 
withdrawal symptoms of drugs such as benzodiazepines 
and Z drugs.33,34 To our knowledge, only two studies have 
compared the consumption of tranquilisers in multiple 
countries.11 Both studies found higher rates of consumption 
in France, Spain, and the USA compared with Germany 
and the UK. Individual European country studies on the 
use of anxiolytics confirm a north–south divide, with 
southern European countries reporting an increase in the 
use of anxiolytics from 2006 onwards,35 whereas northern 
European countries have reported a decrease, particularly 
in younger age groups (18–25 years).36,37 Our study found 
high rates of consumption of tranquilisers in Serbia 
(94·50 DDD per 1000 inhabitants per day) and Croatia 
(80·26 DDD per 1000 inhabitants per day), which was 
similar to rates reported in a 2018 study on the impact of 
socioeconomic instability on benzodiazepine exposure 
in three Balkan countries.38 Although socioeconomic 
instability could explain the difference seen between three 
eastern European countries in that study,38 our results 
suggest that, on a global level, socioeconomic unrest can 
only partly explain the variation in the consumption of 
tranquilisers. For example, Algeria and Egypt, countries 
that have experienced considerable political and economic 
disruption in the past decade, have relatively low rates of 
consumption of tranquilisers (5·48 and 0·96 DDD per 
1000 inhabitants per day, respectively).

One study described and compared the change in 
consumption of sedatives and hypnotics, based on 
pharmacy dispensing data, in France, Italy, Portugal, and 
Spain between 2003 and 2010.39 Although our study 
covered a different period, we also found a decrease in the 

consumption of sedatives in France and Italy, and an 
increase in Spain, from 2008 to 2019. For countries such as 
France and Italy, this decrease might be because of the 
social attitudes, governmental initiatives, and concerns 
about stimulant misuse.40 The decrease in overall psy-
chotropic consumption in high-income countries, such as 
Finland, France, and Luxembourg, was largely driven by a 
steep decrease in sedative or hypnotic consumption. 
Further studies from individual countries confirm the 
decreasing trend in the consumption of sedatives.28,41 Of 
note is the high level of sedative sales found in Belgium 
(46·93 DDD per 1000 inhabitants per day) and Japan 
(44·50 DDD per 1000 inhabitants per day) in 2019. 
According to the UN International Narcotics Control 
Board, Japan and Belgium ranked second and third, 
respectively, for sedative or hypnotic consumption 
worldwide in 2015.42 The high levels of sedative or hypnotic 
consumption in Japan and Belgium might be related to the 
high use of these medicines as a treatment for insomnia.43

Among the 17 countries with the lowest consumption 
in 2019, the Philippines and Morocco are the lowest 
(0·93 DDD per 1000 inhabitants per day) and highest 
(13·07 DDD per 1000 inhabitants per day). Such low 
DDD per 1000 inhabitants per day means that, on 
average, the consumption of psychotropic medicine is 
only sufficient for one patient per 1000 inhabitants per 
day in the Philippines and 13 patients per 1000 inhabitants 
per day in Morocco, assuming there is no polypharmacy. 
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Clearly, this is well below our current understanding of 
the epidemiology of mental health disorders. Urgent 
improvement in the access to psycho tropic medication 
for patients is needed. 14 of these countries are 
middle-income countries, in which financial factors 
might contribute to such low consumption. However, 
three countries, namely Kuwait, Saudi Arabia, and the 
United Arab Emirates, are high-income countries, and 
thus a country’s economic status does not fully explain 
the low consumption. Previous studies reported that 
patients with mental disorders in Arab countries tend to 
express their psychological problems in terms of physical 
symptoms, thereby avoiding the stigma attached to 
mental illness.44 Furthermore, reliance upon a deity and 
religious leaders as a means of coping with mental 
health issues is another prevalent theme in the Arab 
world.44 All these factors might partly explain the low 
consumption in these countries.

China has one of the lowest consumptions of psycho-
tropic medications (one of the bottom five) in contrast to 
Taiwan, which has a consumption around ten times that 
of China (4·57 DDD per 1000 inhabitants per day for 
China vs 46·04 DDD per 1000 inhabitants per day 
for Taiwan). Previous studies also suggested that the 
Taiwanese population had higher endorsement of 
psychotropic medications than other Chinese commu-
nities, especially for antidepressants and tranquillisers.45 
Moreover, studies suggest the Taiwanese population also 
has a better recognition of depression than other Chinese 
communities.45 Despite the similar Chinese ethnicity, 
religion, and cultural traditions between China and 
Taiwan, this finding suggests that other social factors 

might still have an important role in affecting psy-
chotropic medication consumption.

The use of international pharmaceutical sales data 
enables a unique global comparison of trends in 
psychotropic medicine consumption despite differences 
in health-care systems. However, there were some 
limitations to this study. Our data only reflect the country-
level supply side of psychotropic medication. Factors such 
as costs, access, and quality assurance have a large effect 
on the demand side. Pharmaceutical sales data do not 
reflect individual-level treatment for mental health 
problems. For this reason, we could not measure trends 
by age, gender, and indications or appropriateness of 
prescribing. Individual-level data are needed to inform us 
about potential overuse, underuse, misuse, unnecessarily 
expensive use, and access to psychotropic medicine.46 
Particularly, in some of the lower-middle-income countries 
included in our study, current regulatory capacity and 
enforcement might not be sufficient to ensure affordable 
access to quality medication for people living in those 
countries.47 International studies of medicine use usually 
present data in DDDs to allow comparisons between 
population groups. However, DDD is not a measure of 
therapeutic use; hence, our study cannot address quality 
of prescribing. We did not measure societal differences 
and attitudes towards mental health. Studies have 
suggested that higher country spending on health care 
and positive cultural attitudes towards mental illness are 
associated with regular use of psychotropic medicines.19 
Psychosocial interventions are effective in treating some 
mental disorders with or without concurrent pharma-
cological treatment, such as depression or anxiety.48,49 
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Figure 4: Consumption of psychotropic medicines in 65 countries and regions, 2019 
DDD=defined daily dose.
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However, for other conditions, such as schizophrenia and 
bipolar disorder, psychosocial interventions are commonly 
considered adjuctive to medication. We were unable to 
investigate the availability of these other interventions; 
however, there is evidence to suggest that the access to 
psychosocial interventions in many lower-middle-income 
countries is lower than psychotropic medication access.50 
Last, as our study included data from 65 countries and 
regions, the findings are only applicable to these countries 
and regions. To provide a full picture, data from all other 
countries are urgently needed to further our understanding 
of how to improve our global mental health.

Each cultural and geopolitical region presents its own set 
of factors that affect treatment referral and prescribing 
behaviours. We identified 17 countries with very low 
consumption of psychotropic medicines. Countries with 
low consumption rates for psychotropic medicines are 
unlikely to provide sufficient access to psychotropic drugs, 
and the reasons for this should be identified.4 Poor access 
to health care in general, and affordability could prevent 
many individuals who might benefit from psychotropic 
medication from receiving treatment, especially in 
countries where the use of psychotropic medicines is 
further restricted because of the lack of qualified health 
workers with the appropriate authority to prescribe 
medications.46,51 These governments should focus on 
training health-care workers who can prescribe cost-
effective psycho tropic medicines in the WHO model list of 
essential medicines.52 However, countries such as Kuwait, 
Saudi Arabia, and the United Arab Emirates, which are 
high-income countries, have low consumption rates of 
psychotropic medicine; hence, the barriers to access were 
not fully due to economic reasons. There is some evidence 
that stigma and cultural considerations contribute to low 
consumption of psychotropics.19 Therefore, it is important 
for governments to address this issue with public 
education and consider involving community and religious 
leaders to promote appropriate understanding of 
psychotropic medicine use. Our study findings can be 
used as the baseline to evaluate future interventions to 
improve access.

The consumption of psychotropic medicines has 
increased over a 12-year period, and, although the absolute 
growth rate is highest in high-income countries, the 
relative growth is highest in lower-middle-income 
countries and upper-middle-income countries. Disparities 
in psychotropic medicine consumption of countries can 
only partly be explained by geographical location and 
income level. Efforts need to be made to improve the 
availability of psychotropic medicines in countries with a 
low consumption of psychotropic medicines, but high 
prevalence of mental disorders.
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