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Abstract
Objectives
To critically appraise the quality of the studies underpinning

the Global Burden of Disease (GBD) 2017 estimates for

Major Depressive Disorder (MDD) with respect to i) the

GBD 2017 inclusion criteria and ii) population coverage.

Design
Systematic critical appraisal.

Setting
Not applicable.

Participants
Not applicable.

Main outcome measures
Each study was critically appraised with respect to the four

GBD 2017 inclusion criteria: representativeness, study

method and sample, diagnostic criteria and publication

from 1980 onwards. Population coverage was calculated.

Results
Less than half of studies (221/467, 47.3%) were nationally rep-

resentative. Only 262/467 (56.1%) of studies reported specif-

ically on MDD and more than a third did not use DSM or

ICD diagnostic criteria: 94/467 (20.1%) did not specify any

diagnostic criteria and 68/467 (14.6%) relied on self-reported

depression for diagnosis. Only 62/467 (13.3%) of studies were

conducted during the period 2011-2017. Only 107/195

(54.9%) of countries had one or more prevalence studies.

Conclusions
GBD 2017 estimates for MDD are based on incomplete

country and population coverage. The inclusion of studies

with non-representative populations, that do not use diagnos-

tic criteria and the lack of specific data on MDD reduces the

reliability of estimates and limits their value for policy making.

Keywords
Mood disorders (including depression), Psychiatry,

CLINICAL, Epidemiologic studies, Epidemiology, NON-

CLINICAL

Background

Global Burden of Disease (GBD) studies, undertaken by
the Institute for Health Metrics and Evaluation (IHME) in
collaboration with the World Health Organization
(WHO), are intended to provide objective and comparable
measures of population health, trends in the health status
of populations and changes in disease burden over time.
Such measures, the authors state, are critical for tracking
progress towards Sustainable Development Goal 3
(“ensure healthy lives and promote well-being for all at
all ages”) and to inform priority-setting and planning at
national and international levels (1). The Gates
Foundation, the largest funder of the IHME, uses the
GBD data to inform its investment portfolio (2).
Governments including China, Chile, Costa Rica,
Ethiopia, Brazil, Indonesia, India, Japan, Nepal,
Nigeria, Norway, New Zealand, Pakistan, Poland and
the United Kingdom have used GBD estimates in national
planning (3).

The GBD project uses the disability-adjusted life year
(DALY) metric to quantify disease burden. It is a compos-
ite measure combining years of life lost (YLL) from pre-
mature death and years lived with disability (YLD).
Critiques of GBD methodology include: the biomedical
focus of the DALY; the devaluing of aspects of disease
and healthcare that cannot be quantified including local
contexts (4, 5); use of fixed disability weights in the
DALY which may underestimate the burden associated
with morbidity in disadvantaged populations and over-
estimate the burden in advantaged populations (6).
Another key concern is that the development and adop-
tion of indicators are driven by donors and their program-
matic priorities rather than the need to strengthen and
invest in local health systems and information systems
(7).

Disease burden metrics, particularly for depression,
have played a crucial role in raising governmental aware-
ness of mental health, and its inclusion within the United
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Nations Sustainable Development Goals (8). However,
the reliability and validity of GBD estimates of depres-
sion for 2000 have been called into question due to the
lack of reliable data and nationally representative
studies in many countries (9). GBD estimates for
MDD published in 2017 expanded the number of data
sources and changed the inclusion criteria (1). It also
introduced methodological changes such as estimating
incidence from other parameters (not stated) rather than
relying on raw incidence data and introducing upward or
downward adjustments to address between-study variabil-
ity in the raw prevalence data (GBD1, supplementary
appendix one, p493-494). As a result, depressive disorders
(Major Depressive Disorder (MDD) and dysthymia) were
identified as the third leading cause of YLD, estimated to
be the cause of 5% (43 million /853 million) of all YLD
globally.

This study aims to critically appraise the quality of the
epidemiological studies underpinning the GBD 2017 esti-
mates for MDD with respect to i) the four GBD 2017
inclusion criteria and ii) the population coverage of the
studies by country and WHO region.

Methods

Data sources

Studies underpinning the GBD 2017 estimates for MDD
were identified using the GBD 2017 data input sources
tool (10) and retrieved via internet sources, libraries and
personal communications with the authors of the
studies. Of the 431 studies underpinning the 2017 GBD
estimate for MDD, 400 (92.8%) were retrieved and ana-
lysed (Table 1). We could not access 20 studies and 11
studies were not available in English.

GBD 2017 includes “multi-country studies” covering
more than one WHO region. Such studies used standar-
dised methods and presented their results for all different
countries in a single publication. Country level samples
used in multi-country studies were disaggregated from
the overall sample and analysed separately by country
to give a total of 467 country-level studies.

Study type. Table 2 shows the source of studies underpin-
ning the GBD 2017 estimates for MDD. The majority
(341/431, 73.0%) were scientific literature.

Analysis

We critically appraised the quality of the epidemiological
studies underpinning the GBD 2017 estimates for MDD
with respect to the four GBD 2017 inclusion criteria:

1. Study samples must be representative of the
general population

The GBD 2017 methods exclude inpatient or pharmaco-
logical treatment samples, case studies, veterans or
refugee samples. Without further details on how the
GBD authors determined whether a study was representa-
tive we used generally accepted criteria for representative-
ness (11); representative of the population in terms of age,
gender, geographic location and sociodemographic
group; use of a probability sampling method, e.g. a sam-
pling method that involves randomly selecting a sample
from the population; and an adequate sample size.

A study had to include both males and females to be
considered representative. Studies of a narrow age
group (e.g. 10-20 years old) were deemed representative
if they were representative of that population in other
respects. Studies based on limited geographic country
areas; specific sociodemographic groups (e.g. “white
collar workers”, “white adults” and “university students”)
were not considered generally representative. An
“adequate sample size” was a sample size over 1000, as
this was a criterion for inclusion in GBD studies prior
to GBD 2015.

Table 1. Number of studies included in GBD 2017 and

number retrieved by WHO region.

Region

Number

of studies

included in

GBD 2017

Number of

studies

retrieved (%)

Studies covering multiple

regions*

8 7

AFRO

Individual country studies*
47

50
47 (100)

50

EMRO

Individual country studies*
32

32
28 (87.5)

28

EURO

Individual country studies*
129

171
119 (92.3)

160

PAHO

Individual country studies*
104

121
95 (91.4)

112

SEARO

Individual country studies*
24

28
24 (100)

28

WPRO

Individual country studies*
87

96
80 (92.0)

89

Total

Individual country studies*
431

498
400 (92.8)

467

* Multi-country studies were disaggregated into country-level studies and
assigned to WHO region.
AFRO: WHO AFRO region, EMRO: WHO Eastern Mediterranean Region,
EURO: WHO European Region, PAHO: Pan American Health.
Organisation, SEARO: WHO South-East Asia Region, WPRO: WHO
Western Pacific Region.
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Reasons for individual studies not deemed representa-
tive were recorded, categorised and compared by region.

2. Sufficient information must be provided on study
method and sample characteristics to assess the
quality of the study

The GBD 2017 methods do not specify exactly the infor-
mation needed to be provided by studies to be deemed
“sufficient”. For each study we extracted information
on: age group; gender; geographic location; sampling
method; sample size; response rate; and diagnostic
process (i.e. format of data collection, diagnostic instru-
ment and diagnostic criteria used).

3. “Caseness”must be based on clinical threshold as
established by the Diagnostic and Statistical
Manual or International Classification of
Diseases

Diagnostic criteria for establishing “caseness” (i.e. MDD)
and the reported outcome (i.e. diagnosis and severity
where measured) were extracted from each study and
compared by region.

4. The publication must be from 1980 onwards

As well as checking date of publication, data on the time
period of data collection of each study were extracted and
compared by region.

In addition to the four GBD criteria, we calculated
population coverage in the GBD 2017 estimates for
MDD. Coverage per 100,000 population by individual
country, by WHO region and in total was calculated as
follows:

= (Total number of respondents used to calculate GBD
2017 MDD estimate/total population in 2017) * 100,000.

For each country, the number of people in each study
sample was extracted and combined to give the total
number of respondents per country. Where a study was
based on multiple samples drawn at different time points
these samples were separated out and counted separately.
For example, an Australian study by Goldney et al. used
three separate samples from 1998, 2004 and 2008 (12).
Where data from the same sample population were used
in multiple studies, the sample was only counted once.
For example, the same data from the Japanese World
Mental Health Survey were published once as a single
country study and again in a multi-country study.

Results

GBD inclusion criteria

The findings for each of the four inclusion criteria are
summarised in Table 3 and described below.

1. Study samples must be representative of the
general population

Of the 467 studies analysed, 221 (47.3%) were nationally
representative (Table 3). The number and percentage of repre-
sentative studies per region ranged from 31/89 (34.8%) in
WPRO region to 87/160 (54.4%) in EURO region. The
most common reason for not being representative was that
the study was conducted in a limited geographic area.
However, most studies described as ‘not representative’ met
multiple criteria for non-representativeness. The 29 studies
that only included a narrow age group were all representative
of this population in all other respects (not shown in table).

2. Sufficient information must be provided on study
method and sample characteristics to assess the
quality of the study

Of 467 studies, 10 did not report on the age group and 57
did not report response rates (Table 3). All other studies
(400/467; 85.6%) provided sufficient information to
assess the quality of the study according to the criteria
described in the methods (Table 3).

3. “Caseness”must be based on clinical threshold as
established by DSM or ICD

a) Diagnostic criteria. Although use of Diagnostic and
Statistical Manual (DSM) or International Classification of
Diseases (ICD) criteria is a criterion for inclusion in GBD
2017, more than a third of studies did not meet this require-
ment: 94/467 (20.1%) studies did not specify any diagnostic
criteria and 68/467 (14.6%) studies relied on self-reported
depression for diagnosis. All WHO World Health Surveys

Table 2. Source of studies underpinning the GBD 2017

estimates for MDD.

Study source Number of studies, n (%)

Papers published in peer-reviewed

journals

341 (73.0)

WHO World Health Survey 67 (14.4)

WHO World Mental Health Survey 10 (2.1)

National Survey 49 (10.5)

Total 467

WHOWorld Health Survey: standardised surveys jointly owned by

countries and the WHO. WHO World Mental Health Survey:

standardised surveys led by the WHO International Consortium in

Psychiatric Epidemiology. National Survey: surveys collecting data

for a national population.
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Table 3. Regional analysis of studies meeting GBD inclusion criteria.

AFRO EMRO EURO PAHO SEARO WPRO Total

Number of studies 50 28 160 112 28 89 467

(1) Number and percentage of studies that are representative and not representative, by reason*

Representative, n (%) 22 (44.0) 11 (39.3) 87 (54.4) 60 (53.6) 10 (35.7) 31 (34.8) 221 (47.3)

Not representative, n (%)

Specific sociodemographic group
Limited geographic area
Sample size <1000
Meets 2 or more reasons

28 (56.0)

2
10
2
14

17 (60.7)

0
3
1
13

73 (45.6)

0
16
0
57

52 (46.4)

2
19
1
30

18 (64.3)

0
7
1
10

58 (65.2)

1
23
0
34

246 (52.7)

5
78
5
158

(2) Number of studies containing information on study method and sample characteristics**, n (%)

Geographic location 50 (100) 28 (100) 160 (100) 112 (100) 28 (100) 89 (100) 467 (100)

Sampling method 50 (100) 28 (100) 160 (100) 112 (100) 28 (100) 89 (100) 467 (100)

Sample size 50 (100) 28 (100) 160 (100) 112 (100) 28 (100) 89 (100) 467 (100)

Response rate 45 (90) 23 (82.1) 146 (91.25) 96 (85.7) 22 (78.6) 78 (87.6) 410 (87.8)

Age group 44 (88) 28 (100) 159 (99.4) 111 (99.1) 27 (96.4) 88 (98.9) 457 (97.9)

Gender 50 (100) 28 (100) 160 (100) 112 (100) 28 (100) 89 (100) 467 (100)

Diagnostic process 50 (100) 28 (100) 160 (100) 112 (100) 28 (100) 89 (100) 467 (100)

(3a) Number and percentage of studies by diagnostic criteria used, n (%)

DSM-III (1987) 1 (2.0) 0 (0.0) 23 (14.4) 19 (17.0) 2 (7.1) 13 (14.6) 58 (12.4)

DSM-IV (1994) 15 (30.0) 11 (39.3) 59 (36.9) 46 (41.1) 8 (28.6) 42 (47.2) 181 (38.)

ICD-10 (1999) 7 (14.0) 4 (14.3) 11 (6.9) 7 (6.3) 5 (17.9) 8 (9.0) 42 (10.3)

ICD-10 and DSM-IV 0 (0.0) 4 (14.3) 8 (5.0) 6 (5.4) 2 (7.1) 3 (3.4) 23 (4.9)

Research Diagnostic Criteria (1978) (0.0) 0 (0.0) 1 (0.6) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.2)

Self-reported 18 (36.0) 4 (14.3) 29 (18.1) 7 (6.3) 5 (17.9) 5 (5.6) 68 (14.6)

None 9 (18.0) 5 (17.9) 29 (18.1) 27 (24.1) 6 (21.4) 18 (20.2) 94 (20.1)

(3b) Number and percentage of studies by reported outcome, n (%)

Major depressive disorder/episode 15 (30.0) 14 (50.0) 87 (54.4) 68 (60.7) 17 (60.7) 61 (68.5) 262 (56.1)

Depression with information on severity 2 (4.0) 5 (17.9) 9 (5.6) 4 (3.6) 0 (0.0) 5 (5.6) 25 (5.4)

Depression, no further detail 31 (62.0) 6 (21.4) 58 (36.3) 36 (32.1) 9 (32.1) 15 (16.9) 155 (33.2)

Depressive symptoms 2 (4.0) 3 (10.7) 5 (3.1) 3 (2.7) 1 (3.6) 8 (9.0) 22 (4.7)

Other 0 (0.0) 0 (0.0) 1 (0.6) 1 (0.9) 1 (3.6) 0 (0.0) 3 (1.1)

(4) Number and percentage of studies by end year of data collection, n (%)

1961-1970 0 (0.0) 0 (0.0) 0 (0.0) 2 (1.8) 0 (0.0) 0 (0.0) 2 (0.4)

1971-1980 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

(continued)
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used self-reported diagnoses of depression. One study in
EURO region used alternative diagnostic criteria, the
Research Diagnostic Criteria (13)(Table 3).

Table 6 (Appendix 1) shows the 56 different instruments
used to assess for depression: these included questionnaire-
based depression screening instruments, structured, semi-
structured and unstructured interviews, symptom checklists,
generic psychopathology assessment tools, and behavioural
questionnaires. Many studies either gave vague descriptions
(e.g. “clinical diagnosis based on present state examina-
tions”), or stated “self-reported” or did not specify how a
depression diagnosis was made.

b) Reported outcome. Table 3 shows the reported
outcome of studies underpinning the GBD 2017 estimate
for MDD by region. Of 467 assessed studies, just over
half, 262/467 (56.1%), reported prevalence data for
MDD or a major depressive episode, a third, 155/467
(33.2%), of studies used ‘depression’ as their reported
outcome, with no details on the severity of the disorder,
and 22/467 (4.7%) used ‘depressive symptoms’. The
remaining three studies used reported outcomes of: psy-
chosocial problems, depression and/or anxiety and emo-
tional disorder (Table 3).

4. The publication must be from 1980 onwards

All studies underpinning the GBD 2017 estimate for
MDD were published in or after 1980. Under two thirds
of studies finished their data collection in the period
2001-2010 (284/467, 60.8%) and only 62/467 (13.3%)
of studies finished data collection in the period
2011-2017. Notably, two studies in PAHO region fin-
ished their data collection in 1961-1970 (Table 3).

Population coverage in the GBD 2017 estimates for
MDD and by WHO region

Of the 195 countries included in the GBD 2017 estimate
for MDD (1), 107 (54.9%) had one or more epidemio-
logical studies (Table 4). The total coverage per
100,000 population was 1099.3 overall.

The number and percentage of countries covered by one
or more studies varied by region from 15/36 (41.7%) in
PAHO and 11/26 (42.3%) in WPRO regions to 13/22
(59.1%) in EMRO and 36/52 (69.2%) in EURO regions.
EMRO and EURO have the highest number of countries
covered and WPRO and PAHO the lowest.

Population coverage by region shows that SEARO and
EMRO had the lowest coverage with 6.3 and 10.6 per
100,000 population, respectively, while EURO (795.2)
and PAHO (7617.1) had the highest coverage.

Country studies by WHO region. The population cover-
age by country varied (Appendix 2) and coverage in
some regions was primarily driven by a single
country.

In the PAHO region, 51/101 (50.5%) studies were
undertaken in the United States of America (USA)
(Table 5). While the population of the USA makes up
approximately a third (33.7%, 325.1 million/966.3
million) of the region’s population, respondents from
the USA represented 90.6% (66.7 million/73.6 million)
of PAHO region respondents.

In the WPRO region, the Vietnamese population
makes up 5.0% (94.6 million/1902.6 million) of the
region’s population. However, respondents from
Vietnam accounted for 73.6% (2.6 million/3.6 million)
of all respondents in the WPRO region. One study, a
large national health survey study, the Vietnam Burden
of Disease and Injury Study 2008 accounted for the
majority (2.6 million) of respondents (15).

Discussion

Since the publication of GBD 2000, there has been a sig-
nificant improvement in country coverage of studies of
MDD; whereas only 40/195 countries were included in
GBD 2000, over half of all countries 107/195 (54.9%)
were included in GBD 2017 (9).

Despite this improvement, major gaps in coverage
persist: the SEARO region has population coverage of

Table 3. (continued)

AFRO EMRO EURO PAHO SEARO WPRO Total

1981-1990 1 (2.0) 0 (0.0) 10 (6.3) 11 (9.8) 0 (0.0) 4 (4.5) 26 (5.6)

1991-2000 7 (14.0) 4 (14.3) 41 (25.6) 23 (20.5) 3 (10.7) 15 (16.9) 93 (19.9)

2001-2010 40 (80.0) 21 (75.0) 96 (60.0) 63 (56.3) 18 (64.3) 46 (15.7) 284 (60.8)

2011-2017 2 (4.0) 3 (10.7) 13 (8.1) 13 (11.6) 7 (25.0) 24 (27.0) 62 (13.3)

*Criteria for representativeness were: Representative of the population in terms of gender, geographic location and sociodemographic group; Usage of

a statistical sampling method; Sample size >1000. **Yes: Number of studies including information. No: Number of studies not including information.

Criteria where information was missing from studies are highlighted in bold.

Lyus et al. 5



6.3/100,000 compared with the PAHO region of 7617.1/
100,000. Moreover regional estimates are distorted by
overrepresentation of individual countries with the USA
and Vietnam driving regional estimates for PAHO and
WPRO respectively. The estimates from the Vietnam
Burden of Disease and Injury Study 2008, which con-
tributed the majority of the Vietnamese respondents
to GBD 2017, were mainly based on surveys of
varying quality. The authors reported major inconsist-
encies and implausible age-specific estimates for
mental disorders between surveys conducted in 2006
and 2008 (15).

Of concern is that while the number of studies included
in GBD 2017 estimates increased 10-fold, from 42 in
2000 to 431 in 2017, less than half of individual
country studies (221/467, 47.3%) included in the GBD
2017 were representative for age, gender, geographic
location and sociodemographic group and used an
adequate sample size. Additionally, 57 studies did not
report their response rates which are important for asses-
sing sampling bias.

Diagnostic criteria for MDD and reported
outcomes

A third of studies did not use DSM or ICD diagnostic
criteria for MDD. One fifth did not specify use of diag-
nostic criteria and 68 (14.6%) relied on self-reports of
depression, which are known to inflate depression
estimates.

Depression in the GBD studies was ascertained on the
basis of 56 different instruments and a variety of methods
(e.g. questionnaires, self-report). The inclusion of such a
wide range of screening instruments appears to rest on the
unsupported assumption that depression screening tools
can be used interchangeably in different regions at different
times and for different populations (16). More research is
needed to analyse the screening tools.

GBD methods and modelling have previously been
criticised for a lack of transparency which makes it diffi-
cult to explain how outputs relate to country data (17).
The GBD 2017 paper (1)(Supplementary appendix one,
p493-494) states that estimates based on different diag-
nostic methods used by studies were adjusted, however,
the level of detail is not sufficient for researchers to repli-
cate the methods. Moreover, there are no standardised
methods for determining the prevalence of mental disabil-
ity, and comparisons across existing methods of data col-
lection are highly unreliable (18). Relatedly, there is also
the issue of ‘current’ versus ‘ever’ depression which will
clearly provide very different estimates. The GBD 2017
paper (Supplementary appendix one) states that all data
points derived from past year prevalence were adjusted
towards the level they would have been if the study hadT
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captured point/past-month prevalence. Again, no further
detail is given by the authors on how this adjustment
was made.

Just over half of the studies (262/467, 56.1%) reported
prevalence data specifically on MDD or major depressive
episode. A third (155/467, 33.2%) of studies used depres-
sion as their reported outcome but did not include severity
measures; 22 (4.7%) used a reported outcome of depres-
sive symptoms and 3 (0.6%) used other outcome mea-
sures (psychosocial problems, depression and/or anxiety
and emotional disorder). It is not known whether
these cases would meet diagnostic criteria for MDD.
Also, different studies may have used the same reported
outcome with different definitions. Brhlikova et al.
found that the epidemiological studies underpinning
the GBD 2000 estimates lacked a standard case defin-
ition and used different measures or different thresholds
for reporting (9). GBD 2017 methods do not state how
the differences in reported outcomes between studies
were dealt with.

Finally, although the WHO World Health Surveys
were representative and allow cross-country comparisons,
they were designed to provide insight into how health
systems are functioning for the purposes of policy ana-
lysis (19), not to provide estimates of MDD. They com-
prised 14.4% of the GBD data sources.

Timeliness

Only 13.3% of studies collected data in the period
2011-2017. The majority of studies undertook data collec-
tion between 2001-2010 and a fifth of studies between
1991-2000. The GBD 2017 paper provided updated esti-
mates of incidence, prevalence and YLD numbers and
rates for MDD in the years 1990, 1995, 2000, 2005,
2010, and 2017. It is not clear from the GBD 2017 method-
ology if the older data were incorporated into revised esti-
mates for the time periods they relate to or whether they
were also incorporated into estimates in more recent time

periods but outside the period of study. The GBD authors
did not reply to our request for clarification.

Strengths and limitations

We systematically appraised all available country studies
included in GBD 2017 estimates for MDD. Several
limitations however arise. Thirty-one epidemiological
studies that were included in GBD 2017 could not be
retrieved despite requests to authors. Relatedly, the
GBD 2017 methods do not state how authors determined
the representativeness of studies and our criteria may
differ from those used in GBD 2017.

Response rates could not be analysed as many of the
studies included in GBD 2017 reported different
response rates for individuals, households and across
study samples.

Overlap between samples (e.g. the same respondent
sampled twice in two different studies) and between
populations sampled in different studies would lead to
an overestimate of population coverage. GBD method-
ology does not explain how the authors resolved this.

The findings relate to the GBD 2017 estimates. More
recent GBD estimates for MDD were published in
2019. Although a full analysis of GBD 2019 is beyond
the scope of this paper there were no changes to the inclu-
sion criteria between GBD 2017 and GBD 2019. In
January 2023 the GBD website listed 401 sources for
the 2019 estimates of MDD compared to 431 in 2017;
there were no additional sources in the 2019 list. Of the
30 studies that were excluded in 2019, 15 were data relat-
ing to United States Medical Expenditure Panel Survey
(2000-2014) which may reduce overrepresentation of
the US in the PAHO region.

Conclusion

GBD estimates play a central role in shaping the priorities
of global health organisations and national governments.

Table 5. Population coverage in the GBD 2017 estimate for PAHO and WPRO regions comparing the USA and Vietnam to all other

PAHO and WPRO region countries respectively.

Number of

studies

included in GBD

2017, n

(% of PAHO

studies)

Total population in 2017, million

(% of PAHO population)

Respondents in 2017 GBD

depression estimate, n (million)

(% of PAHO respondents)

Coverage per 100,000

population

PAHO region

USA
Other 35 PAHO countries

101

51 (50.5)
50 (49.5)

966.3

325.1 (33.7)
641.1 (66.4)

73.6

66.7 (90.6)
6.9(10.4)

7617.1

20511.1
1078.5

WPRO region

Vietnam
Other 25 WPRO countries

88

3 (3.4)
85 (96.6)

1902.6

94.6 (5.0)
1808.0 (95.0)

3.6

2.6 (73.6)
0.9 (26.4)

187.3

2770.1
52.2
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The WHO’s ranking of depression as the single largest
contributor to global disability (20) is being used to advo-
cate for scaling up depression treatment, particularly in
the global south where resources are limited. However,
GBD 2017 estimates are based on incomplete country
and population coverage and unclear methodologies.
Extrapolation of single study estimates, the inclusion of
studies with non-representative populations, and lack of
specific data on MDD, undermines the reliability of
many country and regional estimates. The critical flaws
in the data underpinning the GBD 2017 estimates mean
that policymakers should interpret these with caution.
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Appendix one

Table 6. Diagnostic measures used by studies by region.

Name

Total number

of Studies AFRO EMRO PAHO SEARO WPRO EURO

1 Beck Depression Inventory (BDI) 14 2 5 1 1 1 4

2 Cambridge Examination for Mental Disorders (CAMDEX) 1 0 0 1 0 0 0

3 Center for Epidemiologic Studies Depression Scale (CES-D) 15 2 0 4 0 5 4

4 Child and Adolescent Psychiatric Assessment (CAPA) 3 0 0 3 0 0 0

5 Child Depression Inventory (CDI) 3 0 1 1 0 0 1

6 Children’s Depression Rating Scale-Revised (CDRS-R) 1 0 0 0 0 0 1

7 Clinical and Research ICD-10 Manuals 1 1 0 0 0 0 0

8 Clinical Diagnosis * 8 0 0 0 0 3 5

9 Clinical Diagnosis Based on Present State Examinations * 1 1 0 0 0 0 0

10 Clinical Interview * 9 0 4 5 0 0 0

11 Clinical Interview Schedule-Revised (CIS-R) 9 1 0 1 0 1 6

12 Clinical Interviews Based on DSM Checklists * 4 1 1 0 2 0 0

13 Comprehensive Psychopathological Rating Scale (CPRS) 3 0 0 0 0 0 3

14 Development and Well-Being Assessment (DAWBA) 7 0 0 4 0 1 2

15 Diagnostic Interview for Children and Adolescents (DISC) 15 1 0 5 1 5 3

16 Diagnostic Interview Schedule (DIS) 13 1 0 8 0 2 2

17 Emotional State Questionnaire (EST-Q) 1 0 0 0 0 0 1

18 General Health Questionnaire (GHQ) 1 0 0 0 1 0 0

19 Geriatric Depression Scale (GDS) 3 0 0 0 0 0 3

20 Geriatric Mental State Examination (GMS) 27 1 0 7 2 6 11

21 Harvard Department of Psychiatry National Depression Screening

Day Scale (HANDS)

1 0 0 0 0 0 1

22 HDL Global Depression Scale 1 0 0 0 0 0 1

23 Hopkins Symptom Checklist (HSCL) 8 6 2 0 0 0 0

24 Hospital Anxiety and Depression Scale (HADS) 1 0 0 0 0 0 1

25 Inpatient or outpatient treatment in a psychiatric hospital * 1 0 0 0 0 0 1

26 Interview by psychiatrist * 2 0 0 0 2 0 0

27 Kandel and Davies’ Depressive Mood Inventory 1 0 0 0 0 0 1

28 Mini International Neuropsychiatric Interview (MINI) 17 4 1 0 5 3 4

(continued)
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Table 6. (continued)

Name

Total number

of Studies AFRO EMRO PAHO SEARO WPRO EURO

29 Mini International Neuropsychiatric Interview for Children and Adolescents

(MINI-KID)

3 1 0 0 0 2 0

30 Mini International Neuropsychiatric Interview Plus (MINI-Plus) 1 0 1 0 0 0 0

31 Montgomery-Åsberg Depression Rating Scale (MADRS) 1 0 0 0 0 0 1

32 National comorbidity survey replication adolescent supplement (NCS-A) 11 0 0 11 0 0 0

33 No primary data collection 1 0 0 0 0 1 0

34 Not Specified 18 18 0 0 0 0 0

35 Patient Health Questionnaire (PHQ) 26 0 0 16 3 5 2

36 Postal Survey * 1 0 0 0 0 0 1

37 Preschool Age Psychiatric Assessment (PAPA) 1 0 0 0 0 0 1

38 Previous Diagnosis * 1 0 0 0 0 1 0

39 Primary Care Evaluation of Mental Disorders (PRIME-MD) 3 0 0 0 0 3 0

40 Psychogeriatric Assessment Scale (PAS) 1 0 0 0 0 1 0

41 Reynolds Adolescent Depression Scale (RADS) 2 0 0 0 0 2 0

42 Schedule for Affective Disorders and Schizophrenia (SADS) 1 0 0 0 0 0 1

43 Schedule for Affective Disorders and Schizophrenia for School-Age

Children–Present and Lifetime Version (K-SADS-PL DSM-5)

10 0 1 2 1 2 4

44 Schedule for Clinical Assessment in Neuropsychiatry (SCAN) 9 0 0 1 0 0 8

45 Self-Reported * 52 0 4 7 5 5 31

46 Semi-structured interview (SPIKE) 1 0 0 0 0 0 1

47 Standardised questionnaire form using diagnostic criteria taken from DSM-IV * 1 0 1 0 0 0 0

48 Strengths and Difficulties Questionnaire (SDQ) 1 0 0 0 0 1 0

49 Structured Clinical Interview for DSM Disorders (SCID) 11 1 0 2 1 7 0

50 Structured Interview * 2 0 0 0 0 0 2

51 Structured Questionnaire * 1 0 0 0 0 1 0

52 Symptom Checklist * 1 0 0 1 0 0 0

53 The Alcohol Use Disorder and Associated Disabilities Interview Schedule –

Diagnostic and Statistical Manual of Mental Disorders (AUDADIS)

3 0 0 3 0 0 0

54 The Depression, Anxiety, and Stress Scale (DASS) 1 0 0 0 0 1 0

55 WHO Disability Assessment Schedule 2.0 (WHODAS 2.0) 1 0 0 0 1 0 0

56 World Mental Health-Composite International Diagnostic Interview

(WMH-CIDI)

131 9 7 29 3 30 53

Total 467 50 28 112 28 89 160

*Where studies did not identify a specific diagnostic instrument, we used the exact wording (e.g., “clinical interview”) that the authors used.
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Appendix two

Table 7. Population coverage in the GBD 2017 depression estimate by country for AFRO region.

Country

Number of citations

originating from country

included in GBD

2017 estimate of MDD (n)

Total population

of country in

2017 (million)

Population in

2017 GBD

depression estimate: number

of respondents

Coverage per

100,000

population

Algeria 0 41.39 0 0

Angola 0 29.82 0 0

Benin 0 11.18 0 0

Botswana 0 2.21 0 0

Burkina Faso 2 19.19 7,008.00 36.51

Burundi 0 10.83 0 0

Algeria 0 10.83 0 0

Cabo Verde 0 0.54 0 0

Cameroon 0 24.57 0 0

Central African Republic 1 4.60 1,879.00 40.88

Chad 1 15.02 4,636.00 30.87

Comoros 1 0.81 1,758.00 216

Congo 1 5.11 2,488.00 48.68

Cote d’Ivoire 1 24.44 3,178.00 13

Democratic Republic of Congo 0 81.40 0 0

Equatorial Guinea 0 1.26 0 0

Eritrea 0 3.21* 0 0

Eswatini 1 1.12 3,061.00 272.14

Ethiopia 5 106.40 81,136.00 76.26

Gabon 0 2.06 0 0

Gambia 1 2.21 565 25.52

Ghana 1 29.12 3,931.00 13.5

Guinea 0 12.07 0 0

Guinea-Bissau 0 1.83 0 0

Kenya 2 50.22 1,158.00 2.31

Lesotho 1 2.09 356 17.02

Liberia 1 4.70 4,501.00 95.72

(continued)
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Table 7. (continued)

Country

Number of citations

originating from country

included in GBD

2017 estimate of MDD (n)

Total population

of country in

2017 (million)

Population in

2017 GBD

depression estimate: number

of respondents

Coverage per

100,000

population

Madagascar 0 25.57 0 0

Malawi 1 17.67 5,297.00 29.98

Mali 1 18.51 4,145.00 22.39

Mauritania 1 4.28 3,705.00 86.51

Mauritius 1 1.26 3,888.00 307.45

Mozambique 0 28.65 0 0

Namibia 1 2.40 4,239.00 176.43

Niger 0 21.60 0 0

Nigeria 8 190.87 11,634.00 6.1

Rwanda 1 11.98 368 3.07

Sao Tome and Principe 0 0.21 0 0

Senegal 1 15.42 2,970.00 19.26

Seychelles 0 0.10 0 0

Sierra Leone 0 7.49 0 0

South Africa 7 57.01 19,423.00 34.07

South Sudan 2 10.91 2,442.00 22.38

Togo 0 7.70 0 0

Uganda 5 41.17 8,059.00 19.58

United Republic of Tanzania 0 54.66 0 0

Zambia 1 16.85 3,810.00 22.61

Zimbabwe 1 14.24 4,061.00 28.53

Total 50 1,046.78 189,696.00 18.12

*Population data for Eritrea was from 2011 as this was the most recent available.
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Table 8. Population coverage in the GBD 2017 depression estimate by country for EMRO region.

Country

Number of citations

originating from

country included in

GBD 2017 estimate of MDD (n)

Total population

of country

in 2017 (million)

Population in

2017 GBD

depression estimate:

number of respondents

Coverage per

100,000

population

Afghanistan 2 36.30 1,706.00 4.7

Bahrain 0 1.49 0 0

Djibouti 0 0.94 0 0

Egypt 1 96.44 14,640.00 15.18

Iran 4 80.67 12,697.00 15.74

Islamic Republic of Iraq 5 37.55 8,459.00 22.53

Jordan 0 9.79 0 0

Kuwait 0 4.06 0 0

Lebanon 4 6.82 7,330.00 107.49

Libya 0 6.58 0 0

Morocco 1 35.58 4,472.00 12.57

Occupied Palestinian territory/West Bank and Gaza 1 4.45 916 20.56

Oman 1 4.67 5,409.00 115.93

Pakistan 5 207.91 9,286.00 4.47

Qatar 0 2.72 0 0

Saudi Arabia 1 33.10 1,024.00 3.09

Somalia 0 14.59 0 0

Sudan 1 40.81 1,107.00 2.71

Syrian Arab Republic 0 17.10 0 0

Tunisia 1 11.43 5,068.00 44.33

United Arab Emirates 1 9.49 1,180.00 12.44

Yemen 0 27.83 0 0

Total 28 690.33 73,294.00 10.62
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Table 9. Population coverage in the GBD 2017 depression estimate by country for EURO region.

Country

Number of citations

originating from country

included in GBD 2017

estimate of MDD (n)

Total population of

country in 2017

(million)

Population in 2017

GBD depression

estimate: number of respondents

Coverage per

100,000

population

Armenia 0 2.94 0 0

Albania 0 2.87 0 0

Andorra 0 0.08 0 0

Austria 1 8.80 1,055 11.99

Azerbaijan 0 9.85 0 0

Belarus 0 9.50 0 0

Belgium 5 11.38 10,584* 93.04

Bosnia and Herzegovina 1 3.35 1,028 30.67

Bulgaria 1 7.08 5,318 75.16

Croatia 1 4.12 992 24.05

Cyprus 0 1.18 0 0

Czech republic 2 10.59 2,469 23.3

Denmark 2 5.76 5,104,700* 88546.7

Estonia 3 1.32 18,052 1370.29

Finland 12 5.51 53,722* 975.31

France 10 66.86 21,296* 31.85

Georgia 1 3.73 2,749 73.74

Germany 14 82.66 29,108* 35.22

Greece 6 10.75 19,232 178.82

Greenland 0 0.06 0 0

Hungary 1 9.79 1,491 15.23

Iceland 3 0.03 7,651 2228.01

Ireland 7 0.34 20,324 5918.46

Israel 4 8.71 12,891 147.95

Italy 8 60.54 9,299 15.36

Kazakhstan 1 18.04 4,498 24.94

Kyrgyzstan 0 6.20 0 0

Latvia 2 1.94 8,277 426.16

Lithuania 0 2.83 0 0

(continued)
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Table 9. (continued)

Country

Number of citations

originating from country

included in GBD 2017

estimate of MDD (n)

Total population of

country in 2017

(million)

Population in 2017

GBD depression

estimate: number of respondents

Coverage per

100,000

population

Luxembourg 1 0.60 698 117.05

Macedonia 0 2.08 0 0

Malta 0 0.47 0 0

Moldova 0 2.76 0 0

Montenegro 0 0.62 0 0

Netherlands 16 17.13 75,040* 483.03

Norway 11 5.28 31,697* 600.67

Poland 1 37.97 * *

Portugal 3 10.30 7,666 74.43

Romania 1 19.59 2,357 12.03

Russia 1 14.50 995 6.86

Serbia 0 0.01 0 0

Slovakia 1 5.44 2,476 45.52

Slovenia 1 2.07 684 33.1

Spain 11 46.59 28,780* 61.77

Sweden 9 10.06 34,813* 346.13

Switzerland 2 8.45 1,182 13.99

Tajikistan 0 8.88 0 0

Turkey 7 81.10 54,230* 66.87

Turkmenistan 0 5.76 0 0

Ukraine 3 44.83 10,548 23.53

United Kingdom 16 66.06 89,706* 135.8

Uzbekistan 0 32.39 0 0
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Table 10. Population coverage in the GBD 2017 depression estimate by country for PAHO region.

Country

Number of citations originating

from country included in

GBD 2017 estimate of MDD (n)

Total population

of country in

2017 (million)

Population in 2017 GBD

depression estimate:

number of respondents

Coverage per

100,000

population

Antigua and Barbuda 0 0.10 0 0

Argentina 0 44.04 0 0

Bahamas 0 0.38 0 0

Barbados 0 0.29 0 0

Belize 0 0.38 0 0

Bermuda 0 0.06 0 0

Bolivia 0 11.19 0 0

Brazil 17 207.83 37,716.00 18.15

Canada 13 36.55 6,775,600.00 18,540.31

Chile 3 18.47 7,122.00 38.56

Colombia 3 48.91 6,807.00 13.92

Costa Rica 0 4.95 0 0

Cuba 1 11.34 2,944.00 25.96

Dominica 0 0.07 0 0

Dominican Republic 2 10.51 6,545.00 62.26

Ecuador 1 16.79 5,608.00 33.41

El Salvador 0 6.39 0 0

Grenada 0 0.11 0 0

Guatemala 0 16.09 0 0

Guyana 0 0.78 0 0

Haiti 0 10.98 0 0

Honduras 1 9.43 800 8.48

Jamaica 0 2.92 0 0

Mexico 5 124.78 55,013.00 44.09

Nicaragua 0 6.38 0 0

Panama 0 4.11 0 0

Paraguay 1 6.87 5,131.00 74.72

Peru 1 31.44 1,801.00 5.73

Puerto Rico 3 3.33 5,505.00 165.55

Saint Lucia 0 0.18 0 0

(continued)
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Table 11. Population coverage in the GBD 2017 depression estimate by country for SEARO region.

Country

Number of citations

originating from country included

in GBD 2017 estimate

of MDD (n)

Total population of

country in 2017 (million)

Population in 2017

GBD depression estimate:

number

of respondents

Coverage per

100,000

population

Bangladesh 1 159.69 5,549 3.47

Bhutan 0 0.75 0 0

North Korea 0 * 0 0

India 17 1,340.00 92,144 6.88

Indonesia 0 264.65 0 0

Maldives 0 0.50 0 0

Myanmar 1 53.38 5,886 11.03

Nepal 4 27.63 9,887 35.78

Sri Lanka 2 21.44 6,992 32.61

Thailand 0 69.21 0 0

Timor-Leste 1 1.24 1,276 102.63

*Population data for North Korea was not available.

Table 10. (continued)

Country

Number of citations originating

from country included in

GBD 2017 estimate of MDD (n)

Total population

of country in

2017 (million)

Population in 2017 GBD

depression estimate:

number of respondents

Coverage per

100,000

population

Saint Vincent and the Grenadines 0 0.11 0 0

Suriname 0 0.57 0 0

Trinidad and Tobago 1 1.38 1,290.00 93.2

United States of America 51 325.12 66,686,238.00 20,511.13

Uruguay 1 3.44 2,976.00 86.6

Total 101 966.26 73,601,096.00 7,617.09
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Table 12. Population coverage in the GBD 2017 depression estimate by country for WPRO region.

Country

Number of citations

originating from country

included in GBD 2017

estimate of MDD (n)

Total population

of country in 2017

Population in 2017

GBD depression

estimate: number

of respondents

Coverage per

100,000

population

American Samoa (USA) 0 0.06 0 0

Australia 12 24.60 286,308.00 1,163.77

Brunei Darussalam 0 0.42 0 0

Cambodia 0 16.01 0 0

China 27 1,421.02 216,352.00 15.23

Fiji 0 0.88 0 0

Guam (USA) 0 0.16 0 0

Japan 10 126.97 10,711.00 8.44

Kiribati 0 0.11 0 0

Lao People’s Democratic Republic 3 6.95 5,764.00 82.9

Malaysia 4 31.10 45,859.00 147.43

Marshall Islands 0 0.06 0 0

Micronesia, Federated States of 0 0.11 0 0

Mongolia 0 3.11 0 0

New Zealand 12 4.81 81,172.00 1,686.31

Northern Mariana Islands, Commonwealth

of the (USA)

0 0.06 0 0

Papua New Guinea 0 8.44 0 0

Philippines 1 105.17 10,071.00 9.58

Republic of Korea 10 51.36 266,214.00 518.31

Samoa 0 0.20 0 0

Singapore 3 5.61 10,716.00 190.94

Solomon Islands 0 0.64 0 0

Taiwan 3 9,604.00

Tonga 0 0.10 0 0

Viet Nam 3 94.60 2,620,546.00 2,770.11

Total 85 1,902.57 3,563,317.00 187.29
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