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Objectives: Major depressive disorder (MDD) is one of the most disabling mental illnesses and it has
a significant impact on society. This review aims to provide updated scientific evidence about the
epidemiology of MDD.

Methods: A systematic literature review of the PubMed and MEDLINE databases was performed to
identify articles on the prevalence of MDD and its correlates. The search was restricted to manuscripts
published between January 2001 and December 2018.

Results: Sixty-three articles were included in the review. The lifetime prevalence of MDD ranged from
2 to 21%, with the highest rates found in some European countries and the lowest in some Asian
countries. The main sociodemographic correlates were separated/divorced marital status and female
gender. Child abuse, intimate partner violence, and comorbidity with other physical and mental
disorders also were consistently associated with MDD across the reviewed studies.

Conclusions: MDD is a highly prevalent condition worldwide. There are remarkable interregional
differences in the disorder’s prevalence, as well as in certain sociodemographic correlates. MDD is
also highly comorbid with physical and mental health problems.
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Introduction

Major depressive disorder (MDD) is one of the most
prevalent mental disorders worldwide, as well as one
of the most disabling. According to the Global Burden of
Disease study, depression is the fourth leading cause of
disability (measured in disability adjusted life years), and
it is expected to be the second by 2020." MDD has a
greater impact on public health than physical conditions
such as coronary heart disease, rheumatoid arthritis, or
diabetes mellitus.? Its economic impact is also consider-
able.®® Information on the prevalence and correlates of
MDD is key to its prevention and management.

Since the 1980s, a number of population surveys have
explored the prevalence of mental disorders. Some of the
first large-scale studies were the Epidemiologic Catch-
ment Area (1980-1985)° and the National Comorbidity
Survey (1990-1992),” both conducted in the United
States. It took several years before such studies were
conducted in developing countries. Although a number of
surveys have been carried out in recent years, their
methodological differences make it difficult to obtain
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comparable results, even within the same country. This
issue has been addressed by the World Health Organiza-
tion through the World Mental Health project, a series of
population surveys of identical methodology conducted as
a coordinated effort in several countries.® Nevertheless,
some authors are questioning whether it is valid to apply
the same methodology to Western and non-Western
settings.®

It is assumed that the etiopathogenesis of MDD is the
result of a complex interaction between biological and
psychosocial factors and, although many studies have
explored them over the years, they are far from being
entirely elucidated. This systematic review offers a
synthesis of current evidence about the epidemiology of
MDD, exploring its prevalence, sociodemographic corre-
lates, and potential risk factors in countries worldwide.

Methods

This review is divided into two parts, each with different
inclusion/exclusion criteria and search strategies. The first
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part involves articles about MDD prevalence and socio-
demographic factors, while the second involves articles
about potential risk factors in the areas of traumatic
experiences, physical health, and mental health. Applic-
able Preferred Reporting ltems for Systematic Reviews
and Meta-Analyses guidelines were complied with.'® This
protocol has not been registered.

Inclusion/exclusion criteria

Cross-sectional articles on MDD prevalence in the adult
community-based population were included in the first
part of the review. MDD was diagnosed according to
ICD-10,"" DSM-IV,® or DSM-5'® criteria using valid
scales and face-to-face interviews. The minimum sample
size was set at 1,000 participants to increase the quality
of the studies. We excluded all studies conducted among
special populations (specific professions or groups of
patients), those that used telephone interviews, those
based on depressive symptoms rather than a complete
diagnosis, and those that made no distinction between
MDD and other affective disorders.

The second part included articles on the relationship
between MDD and relevant risk factors, which were
selected according to previous evidence'*'®: child abuse,
stressful life events, gender violence, chronic illness,
mental illness, personality traits, and toxic substance
exposure. Both cross-sectional and longitudinal studies
were accepted. In addition to the above-mentioned
diagnostic criteria, DSM-IIl criteria were also accepted
for this part of the review to allow inclusion of prospective
studies begun prior to the creation of the DSM-IV. All
studies that included self-reported cases of MDD, those
based on symptoms rather than a diagnosis, and those
that did not distinguish between MDD and other affective
disorders were excluded. Given that this type of study has
smaller samples than observational studies, the sample
size was reduced to a minimum of 100 participants.

Search strategy

For both parts, a search was performed in the PubMed
and MEDLINE databases. Additional articles were
retrieved from ResearchGate by inspecting the reference
list of reviewed articles and consulting experts in the field.
The search terms for articles about prevalence and socio-
demographic factors were: (MDDI[Title/Abstract]) AND
prevalence[Title/Abstract]). The search was restricted to
articles published in English or Spanish. Manuscripts in
press were included if access was granted. For both
parts, the publication date was limited to the 21st century
(2001-2018) for more current results.

The MEDLINE search terms for the articles about risk
factors were: MDD[Title/Abstract] AND (risk factors[Title/
Abstract] OR personality[Title/Abstract] OR obesity[Title/
Abstract] OR correlates[Title/Abstract] OR comorbidity
[Title/Abstract] OR alcohol[Title/Abstract] OR smoking
[Title/Abstract] OR abuse[Title/Abstract] OR violence
[Title/Abstract] OR chronic conditions[Title/Abstract]).
A similar search format was used in the PubMed
database. The articles were selected according to their
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relevance and quality. We used critical appraisal checklists
to assess quality."”

Two researchers (AP-S and HD) independently
assessed the articles for inclusion. Agreement between
reviewers, measured by intraclass correlation coefficient
(ICC), was 0.81 (95% confidence interval [95%CI] 0.76-
0.86). Differences between reviewers were resolved by
discussion. Data extraction was performed by the same
two researchers, using a purpose-built form. Data was
collected on MDD prevalence and its association with
independent variables, including effect sizes, which were
expressed as odds ratio (OR) or hazard ratio (HR).

Results
Study selection

The initial search yielded 4,144 results for the first part of
the review and 8,873 results for the second part, totaling
13,017 results. Following the initial screening, full-text
revision and selection process, 63 articles were included
in the final review. Twenty-five provided information about
the prevalence and sociodemographic correlates of MDD
(first part), while 42 assessed correlates of MDD related
to physical health, mental health, and traumatic experi-
ences (second part of the review). Since four of the
63 articles provided information for both parts of the
review, they were counted twice (Figure 1).

Study characteristics

The 25 articles focusing on the prevalence and socio-
demographic factors of MDD included data from 38
population-based surveys conducted in 29 countries.
These studies were based on similar methodologies and
had a cross-sectional design, allowing effective compar-
ison between results. The majority included data about
both the prevalence of MDD and the principal socio-
demographic factors linked with the disorder. A total
of 42 articles explored MDD risk factors. These articles
were more heterogeneous, due to the variety of study
designs (cross-sectional, retrospective and prospective).
Recall bias, the limitations of the diagnostic tools, and
study design were the most frequently reported limitations
in the selected studies. We divided the results into five
topics: MDD prevalence (25 articles), sociodemographic
factors (17 articles), associations with traumatic experi-
ences (14 articles), risk factors related to physical health
(18 articles), and associations with mental health (19
articles).

Prevalence of MDD

Lifetime prevalence of MDD ranged from 2% in China,'®
6.7% in South Korea,'® 20.5% in Chile,?° to 21% in
France.?' The 12-month prevalence ranged between
1.1% in China'® and 10.4% in Brazil.?' By continent, the
highest prevalence was in Europe®'?? and the lowest in
Asia.'®192123 |n Eyropean countries, average lifetime
prevalence was 11.32% and average 12-month preva-
lence 5.2%.2"2428 The full results are shown in Table 1.



Prevalence and correlates of major depression

Initial search results: 13,017 (5,636 PubMed + 7,381 MEDLINE)

e First part of the review: 4,144 (1,784 PubMed + 2,360 MEDLINE)
e Second part of the review: 8,873 (3,851 PubMed + 5,022 MEDLINE)

Additional sources (browsing
ResearchGate; consultation with
experts in the field): 18

v

Excluded articles: 12,723
e First part: 4,096 (545 duplicate results;
3,551 not relevant to the research question)

e Second part: 8,627 (1,116 duplicate results;
7,511 not relevant to the research question)

Full articles assessed: 312

e First part of the review: 125

e Second part of the review: 187

Excluded articles: 249 (177 did not meet

v

»| inclusion criteria; 49 of questionable quality;
23 with irrelevant information)

Articles included in the review: 63
e First part of the review: 25
¢ Second part of the review: 42

(four articles provided data for both parts)

Figure 1 Flow diagram of the bibliographic search.
Sociodemographic factors

Among the sociodemographic factors linked to MDD, two
stand out: female sex and being separated/divorced.
Female sex was significantly associated with MDD in
26 of the 30 studies exploring this factor. A non-significant
result was found in surveys undertaken in Belgium and
Nigeria, as well as in two of the three surveys from China.
Even when the results were not significant, depression
rates were higher in women than men. OR values ranged
from 1.4 in Australia®® to 2.8 in Iran.3® When controlling
for other factors, the association between MDD and
female sex prevailed in most studies®' and disappeared in
a minority of them.®® The association between separation/
divorce and MDD was statistically significant in 26 of the
29 population surveys that included this data. Compared
to married people, the OR reached 8.2 in India®' and 19.3
in Lebanon, although the study’s wide Cl (5.0-74.4)
makes the real effect size uncertain.?’

Employment status was also consistently linked with
MDD: unemployment was positively associated with
depression in the eight studies in which this data was collec-
ted. Other sociodemographic factors, such as socioeco-
nomic status (SES) or education level, were only associated
with MDD in some of the articles. A study conducted in
the Netherlands with 71,058 community-dwelling adults

showed that increased income, both on a neighborhood
and an individual level, were significantly associated
with a lower prevalence of MDD. However, high SES
was associated with a higher prevalence of MDD among
African-American men in another study.?®

SES is also a potential confounding factor, since it has
been associated with other potential correlates of MDD,
including poorer physical health and greater drug use.
Some studies that adjusted for this potential confounder
found that variables such as obesity or a chronic physical
condition retained their significance after adjustment.343
However, Chen et al.** found that smoking was a risk
factor for MDD only in African-American participants, who
presented a significantly lower mean income than their
Caucasian counterparts. Some of these factors showed
contradictory results depending on the study: although a
low education level was associated with MDD in India,
Mexico, and Australia, in China and the United States it
appeared to be a protective factor. The full results can be
seen in Table 2.

Mental health-related correlates of major depressive disorder

Importantly, MDD is also related to other mental illnesses.
Its association with anxiety disorders, especially general
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anxiety disorder, is particularly strong. In two prospective
studies, general anxiety disorder was also shown to be a
consistent risk factor, doubling the probability of developing
MDD,***¢ while an OR >8 was found between general
anxiety disorder and MDD in a cross-sectional study.*
However, other studies found no significant association
between the two conditions,*” while others found a strong
association with different classes of phobia.*®

The association between personality disorders and
MDD was inconsistent and depended on the type of
disorder. Although borderline and paranoid personality
disorders were significantly associated with MDD in all of
the studies that assessed them, other disorders, such as
histrionic or evasive personality disorders, were asso-
ciated with MDD in some but not all studies.*45°
Although one prospective study found no significant
association between personality traits and MDD,2 in three
other studies neuroticism was found to be a risk factor,
while extroversion was a protective factor.'>3

Five studies found that tobacco use appeared to be
related to MDD.**52-5% Although some studies found an
association between alcohol consumption and MDD,®® a
large proportion of the studies did not.**#€47:57 At low or
moderate doses, alcohol consumption was even shown to
be a protective factor.>**’

The most commonly studied risk factor was child abuse
in its different forms (physical, psychological, and sexual),
and nine studies found a significant association between it
and MDD, although only certain subtypes of abuse were
significant in some studies. In a Chinese retrospective
study with 12,000 participants, those who claimed to have
suffered childhood sexual abuse had a considerably
higher prevalence of MDD, with an OR of 4.1.%% A pro-
spective study followed U.S. children, beginning at the
age of 11, for 28 years, finding that those who had
suffered physical abuse had an OR of 1.6 for MDD
compared to those who had not.>® This association may
be mediated by genetic factors.®®

No relevant association between traumatic experiences
and MDD was found in the few studies that explored
the relationship.® Nevertheless, in one study, a signifi-
cant synergistic effect was found with child abuse: the
strength of the association increased from an OR of 5.1,
when only child abuse was present, to an OR of 12.4
when both child abuse and traumatic life experiences
during adulthood were present.®? Other studies found that
intimate partner violence®®®* or traumatic experiences®
increased the risk of MDD. Gender-based violence was
also consistently associated with MDD. A prospective
study in the UK followed 1,000 women over 10 years, and
those who claimed to have suffered gender-based
violence had twice the risk of developing MDD.®® The full
results can be found in Tables 3 and 4.

Physical health-related correlates

The majority of the reviewed studies showed a statistically
significant association between physical conditions and
MDD.3"54:55.6973 gjze effects typically increased with
the number of chronic physical conditions suffered.>*
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A 16-year prospective study found that the presence of
chronic illnesses increased the risk of MDD by 50%.% In
the Spanish population, a 2012 cross-sectional study of
2,121 community-dwelling adults found that MDD was
significantly associated with chronic physical conditions
and disability.”?

With respect to specific conditions, larger effect sizes
were found for back pain,®® cephalea,®®”* coronary
disease,”® arthritis,”" asthma,”® diabetes,”” and stroke.”
The World Health Surveys, whose combined sample was
245,404 participants from 60 countries, showed a sig-
nificant association between depression and four chronic
diseases: angina, arthritis, asthma, and diabetes.”® In a
2008 study, several medical disorders, including gastric
ulcer, allergic rhinitis, arthritis, thyroid disease, hyperten-
sion, and asthma, were found to be more prevalent in
people with recurrent depressive disorders.”® Conversely,
better health has been inversely associated with MDD,
with an OR of 0.68 (0.61-0.75) in a recent study.*®

Several studies also found an association between
MDD and obesity.**#%82 |n a recent study of Spanish
community-dwelling adults, body mass index (BMI) was
directly associated with MDD prevalence after adjusting
for age and sex (OR = 1.06; 95%CI 1.04-1.09; p <
0.001). In the same study, the BMI categories under-
weight (BMI < 18.5 kg/m?) and obese (BMI > 30 kg/m?)
were also associated with a higher prevalence of MDD,
independently of age or gender.**

However, stratification by gender often shows a stronger
association between obesity and MDD among women, and
in some cases the association disappears in men.2%8! In
a 20-year U.S. prospective study, the relative risk of MDD
in obese women was 3.9, while no significant association
was found in men.8% A 2018 study investigated whether
depression was associated with higher BMI, as well as
with a genetic risk score involving 73 obesity-related poly-
morphisms. The authors found a significant association
between depression and both variables, which was stronger
in women than in men.®' The association between MDD
and physical health factors is presented in Table 5.

Discussion

Most studies on the epidemiology of MDD have been
conducted in Western countries, while data from devel-
oping countries is comparatively scarce. Cross-sectional
studies are also more numerous than longitudinal ones,
which is probably a result of the higher costs associated
with the latter.84

Prevalence of major depressive disorder

The results show that MDD is a highly prevalent condition
worldwide, and there is no evidence of a substantial
change in the prevalence of MDD over the past few
decades.®’ Interregional differences in the prevalence of
MDD are notable. The low prevalence found in Asian
countries is remarkable, especially compared to the
figures found in Western countries. However, it does not
necessarily follow that the inhabitants of countries with a
low prevalence of depression suffer less or are happier,
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Results

18,980 Tobacco consumption: < 20 c/d: 1.3 (1.0-1.5); > 20 c/d: NS
Histrionic personality disorder: NS; borderline: 1.8 (1.6-2.0); paranoid: 1.1 (1.0-1.3); schizoid: NS; schizotypal: NS;

avoidant: 1.1 (1.0-1.2); antisocial: NS; narcissistic: NS; dependent: NS; obsessive: NS

Antisocial personality disorder: 2.4 (1.4-4.1); substance abuse: NS

Tobacco consumption: 1.9 (1.0-3.7)

978
974
2,801

Cross-
sectional
Prospective
Retrospective
Cross-
sectional

Design
general anxiety disorder; NS = non-significant.

Country
Multiple
United
Kingdom
Australia
Norway

Data presented as odds ratio/hazard ratio (95% confidence interval).

c/d = cigarettes/day; GAD

Study

Ohayon &
Schatzberg®®
Ouellet-Morin®®
Pasco®®
Reichborn-
Kjennerud®

Table 4 (continued)

Prevalence and correlates of major depression 667

given that Asian countries have some of the highest
suicides rates in the world.®®

Pérez-Sales’®® work on anthropological psychology
indicated that the pathoplasticity of mental disorders
was the main cause for this disparity: the same condition
may have different forms of clinical expression depending
on the cultural context. For instance, it is believed that
somatization is more frequent in non-Western popula-
tions, since the separation between body and mind is not
as culturally established. In China, where the prevalence
of depression is strikingly low, neurasthenia is, in con-
trast, very prevalent. Neurasthenia, which is scarcely
known in the West, consists of extreme fatigue, muscle
aches, and unspecified somatic discomfort. It has been
suggested that this condition could be analogous to
depression in some Eastern countries.®®

While the DSM-IV was in development, a workgroup
was tasked with resolving the problems of applying
Western diagnostic categories to non-Western popula-
tions. Despite the workgroup’s efforts, many authors
question the intercultural validity of this and similar
diagnostic classifications.®®%” We must also consider
the limitations of the diagnostic tools commonly employed
in research, which were originally designed for Western
populations and may not be ideal in other settings, even
after translation and validation.?®2° Finally, the possibility of
genetic susceptibility to depression in certain populations
cannot be ruled out.”® These interregional differences may
result in both underestimation and/or overestimation of
MDD, depending on the country.

Sociodemographic factors

Our results confirm the association between MDD and
some sociodemographic factors classically associated
with this and other depressive disorders. Female sex was
the sociodemographic factor most consistently associated
with MDD. In his review on the subject, Kessler®' states
that although women have a higher risk of developing
depression, there are no significant differences in the
clinical course of the condition, with similar persistence
and recurrence rates. A synergic effect between biological
and environmental factors underlies this association.®’
Some of these factors are hormonal profiles and social
inequality. Additionally, the open expression of sadness in
males is sometimes frowned upon, which can affect the
validity of the scales.?2** Some authors have also found
gender differences in the expression of the serotonin
transporter polymorphisms associated with depression,®®
as well as in the cellular immunity response to stress and
depression.®® It has even been suggested that there
could be gender-related subtypes of depression.®”

SES is another factor associated with MDD. Since
1980, a number of studies have found an inverse asso-
ciation between SES and psychiatric disorders, including
depressive disorders.?® However, in our review, SES was
not consistently associated with MDD, revealing contra-
dictory results depending on the country. The effects of
educational level were similar. For a proper assessment
of these large interregional differences, we should con-
sider that having a low salary or education level may not

Braz J Psychiatry. 2020;42(6)
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have the same effect on subjective well-being across
cultures.®® For instance, high SES increased the risk of
MDD in African-American males. Perceived discrimina-
tion has been proposed as a potential mediator for
increased MDD risk in African-American men with high-
SES. However, a study examining the role of this variable
failed to confirm this effect.?® Finally, some factors
significantly associated with MDD, such as marital status
and unemployment, might have a two-way relationship
with MDD.

Physical and mental comorbidities of MDD

MDD is associated with poorer physical health, including
high comorbidity with chronic physical conditions and
higher rates of disability. There are multiple mechanisms
by which physical conditions can predispose individuals
to MDD. The traumatic experience of illness and the
dysfunction that comes with it can trigger a depressive
episode.'° Biological factors can also be involved: modi-
fied inflammatory pathways and immune system changes
have been implicated in the pathogenesis of depres-
sion,’" and depression has a pro-inflammatory effect.
This could result in a two-way relationship between
depression and physical condition.'%?

In obesity, a key element appears to be distorted body
image and resultant loss of self-esteem. The associa-
tion between MDD and obesity may also be explained by
increased circulation of pro-inflammatory cytokines and
C-reactive protein, a finding of some review articles. %3104
The association between MDD and obesity was gender-
dependent, with greater effect sizes in women and, in
some cases, non-significant results in men. This could be
the result of different body weight standards for men and
women, i.e., due to cultural influences, women tend to be
more susceptible to weight stigma than men."%®

Comorbidity with mental disorders is another important
factor. There is a strong, often two-way, relationship
between MDD and other mental conditions. Patients with
MDD may develop other mental comorbidities over the
course of the disorder, while MDD may also appear
during the course of other conditions, such as anxiety
disorders.'® Furthermore, as with physical conditions,
mental iliness is a traumatic experience that could trigger
a depressive episode. Finally, different mental disorders
can share certain pathogenic mechanisms.%”:1%8

Personality traits can increase the risk of a depressive
episode, and social interaction may also mediate this
association. Positive social interaction enables the crea-
tion of strong bonds and the development of a solid
support network. Furthermore, personality can influence
coping strategies and the ability to overcome adversity.'°

Tobacco use may also be a risk marker since people
with symptoms of depression and anxiety tend to smoke
more. In addition, oxidative stress induced by tobacco
may contribute to the development of depression.'™® On
the other hand, the effectiveness of bupropion for treat-
ing both depression and nicotine addiction suggests
that both pathologies could share some neurochemical
characteristics.®®

Prevalence and correlates of major depression

The relationship between alcohol and MDD is ambig-
uous. The causes and consequences of low to moderate
alcohol consumption are radically different than those of
alcohol abuse, which is not the case with other drugs. The
fact that limited alcohol consumption may protect against
depression can be explained by social factors. In Western
countries, where alcohol is widely distributed and socially
accepted, average use may imply good social adjustment
to some extent.''"112

The traumatic experience most strongly associated
with MDD was child abuse, which can predispose to the
development of depression during adulthood in various
ways. One of the best-known theories is that of learned
helplessness: people who repeatedly suffer negative
stimuli beyond their control may lose the ability to cope
with future hardships.’™ This could explain why, in
our review, stressful life events were not significantly
associated with depression when considered alone, but
were associated with it when combined with child abuse.
Thus, they may have a synergic effect, increasing the
risk of depression in those who suffered abuse during
childhood.

Finally, some limitations should be addressed. Since
most of the included studies were cross-sectional, causal
relationships could not be established. The risk factor
studies had heterogeneous methodologies, which impedes
comparison of the results. Additionally, in retrospective
studies there may be a recall bias regarding traumatic
experiences.

Conclusion

In conclusion, the present review has grouped the most
important recent findings worldwide about the prevalence
and correlates of MDD, offering a broad overview of the
current situation. Despite the heterogeneity of the studies,
we were able to reach some strong conclusions. First,
MDD is a prevalent condition worldwide. Second, the fact
that several correlates were consistently associated with
MDD has implications for health-care planning. Third, we
found relevant cross-cultural differences, which makes us
question whether standard diagnostic classifications and
measurement tools are appropriate for non-Western cultures.
Three main issues should be considered in future
research: 1) the methodological heterogeneity of epide-
miological studies; 2) the lack of studies from developing
countries, especially in Africa; and 3) the cultural idio-
syncrasies of each country, which affect the validity of our
measurements and even the concept of depression.
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