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Abstract
Background: Most individuals with major depressive disorder (MDD) receive either no care or inadequate care. The
aims of this study is to investigate potential determinants of effective treatment coverage.
Methods: In order to examine obstacles to providing or receiving care, the type of care received, and the quality and
use of that care in a representative sample of individuals with MDD, we analyzed data from 17 WHO World Mental
Health Surveys conducted in 15 countries (9 high-income and 6 low/middle-income). Of 35,012 respondents, 3341
had 12-month MDD. We explored the association of socio-economic and demographic characteristics, insurance, and
severity with effective treatment coverage and its components, including type of treatment, adequacy of treatment,
dose, and adherence.
Results: High level of education (OR = 1.63; 1.19, 2.24), private insurance (OR = 1.62; 1.06, 2.48), and age (30–59yrs;
OR = 1.58; 1.21, 2.07) predicted effective treatment coverage for depression in a multivariable logistic regression
model. Exploratory bivariate models further indicate that education may follow a dose—response relation; that
people with severe depression are more likely to receive any services, but less likely to receive adequate services; and
that in low and middle-income countries, private insurance (the only significant predictor) increased the likelihood of
receiving effective treatment coverage four times.
Conclusions: In the regression models, specific social determinants predicted effective coverage for major depres‑
sion. Knowing the factors that determine who does and does not receive treatment contributes to improve our
understanding of unmet needs and our ability to develop targeted interventions.
Keywords: Mental health services, Mental health systems, Major depressive disorder, Effective coverage, Global
mental health
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The burden of depression

Mental disorders are the most disabling of all disorder groupings [1, 2], and result in the largest economic
impact of all non-communicable disorders [3, 4]. Major
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depression is the leading cause of disability worldwide
with an estimated 4.4 percent (approximately 322 million
people) of the world’s population living with the disorder
[5]. Depressed individuals are at greater risk for death
from suicide, heart disease, stroke, and cancer. [6, 7] The
economic costs of depression are enormous as reflected
in healthcare utilization, use of social services, loss of
productivity in the workplace, and loss of income and
benefits for families. [8–12]
Measuring treatment coverage for depression

Despite the availability of effective and cost-effective
pharmacological and psychotherapeutic treatments for
depression, [13–15] under-spending on treatment is
common and the majority of individuals in need lack care
[16–21]. A high priority for research is to better understand the bottlenecks or barriers that limit the number
of people who receive care. Although many barriers have
been well studied (e.g., stigma, mental health literacy,
physical access to services), others, such as insurance,
have not [22, 23]. The importance of evaluating the extent
to which individuals receive effective care is heightened
by a global push to achieve universal health coverage
under the Sustainable Development Goals. [18–20] Several well established methodologies have been proposed
across health specialties, but effective treatment coverage
indicators in the area of mental health were lacking until
recently. [21, 24–26]
Based on prior work by our group on minimally adequate treatment for MDD we have recently developed an
“effective treatment coverage” indicator by adding adjustments for quality of care and compliance: we factor in
severity-specific needs, adequacy of providers, adherence
to guidelines (for psychotherapy and psychopharmacology), drug type, and adherence to the indicated dose,
based on survey results from 15 countries across four
continents [27, 28].
In summary, we have developed an indicator that
quantifies utilization, but also includes adjustments for
quality of care and user adherence to approximate outcome-based measures and allow for an estimation of
potential health gains. Here we investigate how potential determinants statistically predicted the likelihood of
receiving effective treatment coverage and its different
components to provide a multipronged appraisal of critical obstacles to providing and receiving care.

Methods
Sample

The WHO World Mental Health (WHO-WMH) Surveys Initiative conducted 17 community surveys with
35,012 adult respondents in 15 countries, which include
six low- or middle-income countries (LAMICs) and nine
high income countries (HICs) (as per the World Bank’s
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classification). Samples were based on multi-stage clustered area probability household designs; they were
nationally representative in 11 surveys, representative
of all urbanized areas in two, and of selected regions or
Metropolitan areas in the others (Table 1).
Interviews were face-to-face and conducted in
respondents’ homes by trained lay interviewers (training and quality control procedures are described elsewhere) [29]. Respondents were 18 years or older (except
in Medellin, Colombia, where they were 19 +). Average
response rate weighted by sample size was 70.3% following the American Association for Public Opinion
Research RR1w definition [30].
Interviews were divided into two parts to reduce
respondent burden. Part I assessed core mental disorders
and was administered to all respondents. Part II assessed
additional disorders and correlates in all Part I respondents with any disorder, plus a probability subsample of
other respondents. Part II data were weighted to adjust
for the under-sampling of Part I non-cases, with the
resulting Part II prevalence estimates being equivalent to
Part I estimates [31]. Of the 71,576 Part I and 35,012 Part
II respondents, we focused our analyses on the 3341 Part
II respondents with 12-month MDD. Table 2 shows the
sociodemographic characteristics of our sample.
Measures and data analysis

The survey instrument was the WHO Composite International Diagnostic Interview (CIDI) Version 3.0 [32],
a fully-structured interview generating lifetime and
12-month prevalence of DSM-IV disorders, which
includes protocols of translation, back-translation, adaptation, and harmonization across sites [33]. Twelvemonth MDD required having a major depressive episode
among respondents without a lifetime history of bipolar
spectrum disorder [34]. Blinded reappraisal interviews
with the Structured Clinical Interview for DSM-IV had
good concordance with CIDI diagnoses [35–37]. Severity was established using trans-diagnostic criteria defined
at the respondent level. Respondents with MDD were
considered severe either if they had severe role impairment according to the Sheehan Disability Scale (SDS),
met criteria for comorbid substance dependence with a
physiological dependence syndrome, or reported a suicide attempt [38]. Respondents not considered severe
were considered moderate if they reported moderate
role impairment in the SDS or had substance dependence without a physiological dependence syndrome. The
remaining cases were considered mild.
To build our effective treatment coverage indicator, we combined variables related to the provision of
services. We classified care providers as: (1) specialist
mental health (SMH; psychiatrist, psychologist, other
mental health professional in any setting; social worker
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Table 1 WMH sample characteristics by World Bank income categories
Countrya

Surveyb

Sample characteristicsc

Field dates

Age range

Response rated

Sample size
Part I

Part II

I. Low and Middle-income countries
Brazil—São Paulo

São Paulo Megacity

São Paulo metropolitan area

2005–8

18–93

5037

2942 81.3

Colombia

NSMH

All urban areas of the country (approxi‑
mately 73% of the total national popula‑
tion)

2003

18–65

4426

2381 87.7

Colombia – Medellín

MMHHS

Medellin metropolitan area

2011–12

19–65

3261

1673 97.2

Lebanon

LEBANON

Nationally representative

2002–3

18–94

2857

1031 70.0

Mexico

M-NCS

All urban areas of the country (approxi‑
mately 75% of the total national popula‑
tion)

2001–2

18–65

5782

2362 76.6

Nigeria

NSMHW

21 of the 36 states in the country, repre‑
2002–4
senting 57% of the national population. The
surveys were conducted in Yoruba, Igbo,
Hausa and Efik languages

18–100

6752

2143 79.3

Romania

RMHS

Nationally representative

18–96

2357

2005–6

Total

(30,472)

2357 70.9
(14,889)

80.1

II. High-income countries
Argentina

AMHES

Eight largest urban areas of the country
(approximately 50% of the total national
population)

Belgium

ESEMeD

France

ESEMeD

2015

18–98

3927

2116 77.3

Nationally representative. The sample was
2001–2
selected from a national register of Belgium
residents

18–95

2419

1043 50.6

Nationally representative. The sample was
selected from a national list of households
with listed telephone numbers

18–97

2894

1436 45.9

2001–2

Germany

ESEMeD

Nationally representative

2002–3

19–95

3555

1323 57.8

Italy

ESEMeD

Nationally representative. The sample
was selected from municipality resident
registries

2001–2

18–100

4712

1779 71.3

Netherlands

ESEMeD

Nationally representative. The sample was
selected from municipal postal registries

2002–3

18–95

2372

1094 56.4

Portugal

NMHS

Nationally representative

2008–9

18–81

3849

2060 57.3

Spain

ESEMeD

Nationally representative

2001–2

18–98

5473

2121 78.6

Spain—Murcia

PEGASUS- Murcia

Murcia region. Regionally representative

2010–12

18–96

2621

1459 67.4

United States

NCS-R

Nationally representative

2001–3

18–99

9282

5692 70.9

Total

(41,104)

(20,123) 64.4

III. Totale

(71,576)

(35,012) 70.3

a

The World Bank (2012) Data. Accessed May 12, 2012 at: http://data.worldbank.org/country. Some of the WMH countries have moved into new income categories
since the surveys were conducted. The income groupings above reflect the status of each country at the time of data collection. The current income category of each
country is available at the preceding URL
b

NSMH (The Colombian National Study of Mental Health); MMHHS (Medellín Mental Health Household Study); LEBANON (Lebanese Evaluation of the Burden
of Ailments and Needs of the Nation); M-NCS (The Mexico National Comorbidity Survey); NSMHW (The Nigerian Survey of Mental Health and Wellbeing); RMHS
(Romania Mental Health Survey); AMHES (Argentina Mental Health Epidemiologic Survey); ESEMeD (The European Study Of The Epidemiology Of Mental Disorders);
NMHS (Portugal National Mental Health Survey); PEGASUS-Murcia (Psychiatric Enquiry to General Population in Southeast Spain-Murcia);NCS-R (The US National
Comorbidity Survey Replication)

c
Most WMH surveys are based on stratified multistage clustered area probability household samples in which samples of areas equivalent to counties or
municipalities in the US were selected in the first stage followed by one or more subsequent stages of geographic sampling (e.g., towns within counties, blocks within
towns, households within blocks) to arrive at a sample of households, in each of which a listing of household members was created and one or two people were
selected from this listing to be interviewed. No substitution was allowed when the originally sampled household resident could not be interviewed. These household
samples were selected from Census area data in all countries other than France (where telephone directories were used to select households) and the Netherlands
(where postal registries were used to select households). Several WMH surveys (Belgium, Germany, Italy, Spain-Murcia) used municipal, country resident or universal
health-care registries to select respondents without listing households. 10 of the 17 surveys are based on nationally representative household samples
d
The response rate is calculated as the ratio of the number of households in which an interview was completed to the number of households originally sampled,
excluding from the denominator households known not to be eligible either because of being vacant at the time of initial contact or because the residents were
unable to speak the designated languages of the survey. The weighted average response rate is 70.3%
e
The following surveys, included in Thornicroft et al. [27] were excluded from this study due to lack of data on the specific drug taken and on adherence to prescribed
dosage: Beijing/Shanghai, Bulgaria, Iraq, Israel, Japan, and Peru
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Table 2 Sociodemographic distribution of the sample by country-income level, among those with 12-month major depressive
disorder
All countries
(n = 3341)

High income countries
(n = 1991)

Low/middle income
countries
(n = 1350)

%/Mean

(SE)

%/Mean

(SE)

%/Mean

(SE)

Male

30.4

(1.1)

31.3

(1.3)

29.1

(1.8)

Female

69.6

(1.1)

68.7

(1.3)

70.9

(1.8)

18–29

28.7

(1.1)

25.5

(1.4)

33.6

(1.8)

30–44

33.9

(1.0)

32.7

(1.2)

35.7

(1.8)

45–59

25.1

(0.9)

26.7

(1.2)

22.8

(1.3)

60 +

12.3

(0.7)

15.2

(1.1)

8.0

(0.9)

Separated, divorced, or widowed

19.8

(0.8)

20.8

(1.1)

18.4

(1.2)

Never married

26.5

(1.1)

26.1

(1.5)

27.1

(1.7)

Married or cohabitating

53.7

(1.1)

53.1

(1.5)

54.6

(1.8)

Low

31.1

(1.0)

30.5

(1.4)

32.1

(1.6)

Low-average

24.3

(0.9)

24.7

(1.2)

23.8

(1.6)

Average-high

24.0

(0.9)

26.2

(1.1)

20.8

(1.6)

High

20.5

(0.9)

18.6

(1.1)

23.4

(1.6)

Low

20.9

(0.8)

21.6

(1.1)

19.9

(1.2)

Low-average

30.1

(1.1)

33.3

(1.4)

25.3

(1.6)

Average-high

29.1

(1.0)

25.5

(1.3)

34.6

(1.7)

High

19.8

(1.0)

19.5

(1.4)

20.3

(1.4)

17.3

(0.9)

21.5

(1.3)

11.1

(1.3)

Homemaker

15.6

(0.8)

9.4

(0.7)

24.8

(1.4)

Other

16.1

(0.8)

17.5

(1.1)

14.1

(1.1)

Retired

8.9

(0.6)

11.9

(0.9)

4.3

(0.8)

Student

4.7

(0.6)

4.5

(0.8)

4.9

(0.9)

Working

54.7

(1.2)

56.6

(1.6)

51.9

(1.8)

Severe

36.8

(1.1)

36.5

(1.4)

37.1

(1.8)

Moderate

45.1

(1.1)

45.5

(1.4)

44.5

(1.7)

Mild

18.1

(0.8)

18.0

(1.1)

18.3

(1.2)

3.8

(0.1)

3.4

(0.2)

4.3

(0.1)

Gender

Age Group

Marital status

Income

Education

Insurance
Direct private/optional insurance (yes)
Employment status

Severity

Survey yeara
Continuous
a

Survey year is continuous, so the mean is shown instead of %

or counselor in a mental health specialized setting); or
(2) general medical (GM; primary care doctor, other
medical doctor, any other healthcare professional seen
in a GM setting). Respondents provided the number of
visits with each in the past 12 months and, for medical
providers, clarified whether they received psychotherapy,
pharmacotherapy, or both. For each psychotropic used

in the past 12 months, the type, dose, and duration were
recorded. Further details about the treatment variables
are presented elsewhere [39].
Contact coverage involved any 12-month contact with
a specialist or general medical provider for a mental
health condition. For the pharmacotherapy measures
two clinical psychiatrists with expertise in public health
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Table 3 Components of effective coverage among those with 12-month major depressive disorder by country income level
Coverage type

Among
People with 12- month MDD (n = 3341)

People with contact coverage (n = 1398)

People with 12- month MDD (n = 3341)

Coverage type

High-income
countries
(n = 1991)

Low/middleincome
countries
(n = 1350)

Significance between country
income level (HICs vs LAMICs)

%

%

(SE)

F test
145.5*

(SE)

Contact coverage

52.0

(1.5)

26.5

(1.3)

Adequate pharmacotherapy

27.6

(1.7)

22.3

(3.3)

1.7

Any pharmacotherapy

72.9

(2.2)

57.4

(2.9)

18.0*

Adequate psychotherapy

33.2

(1.7)

30.2

(3.4)

0.6

Any psychotherapy

38.8

(1.7)

39.2

(3.6)

0.0

Effective coverage

16.3

(0.9)

6.0

(0.9)

41.5*

HICs high-income countries; LAMICs low/middle-income countries; SE standard error; MDD major depressive disorder
*

Significant at 0.05 level, two-sided test

(DV, CSW) independently reviewed responses about
medications used (which involved selecting from country specific lists including generic and brand names)
and classified them. Discrepancies were reconciled by
consensus. Adequate medication control required at
least four physician visits [39]. Medication adherence
required taking the prescribed daily dose on at least 27
out of 30 days (i.e., at least 90% of the time) [40–43]. Adequate pharmacotherapy required taking an antidepressant with adequate medication control and adherence
(see Additional file 1: Appendix Box S1 for a list of antidepressants). A small fraction of people with MDD may
avoid antidepressants due to side effects, failed trials, or
other legitimate reasons, so if a non-antidepressant psychotropic was adequately controlled by a psychiatrist
with adequate patient adherence, it was also considered
adequate.
Any psychotherapy required having two or more visits
to any specialty mental health provider among help seekers. Adequate number of sessions required at least eight
sessions [39]. Adequate psychotherapy required at least 8
sessions from an adequate provider or still being in treatment after 2 visits. In the case of psychiatrists, for an
encounter to be considered as a psychotherapeutic intervention (as opposed of medication control), visits needed
to last 30 min or more.
We also defined a severity-specific variable for effective treatment coverage, which for mild and moderate MDD required adequate pharmacotherapy and/
or adequate psychotherapy, and for severe MDD both
adequate pharmacotherapy and adequate psychotherapy. These summary criteria result from a review of the
National Institute for Health and Care Excellence Guidelines (NICE [44]), the Canadian Network for Mood and
Anxiety Treatments guidelines (CANMAT [45, 46]), the
American Psychiatric Association Practice Guideline for

the Treatment of Patients With Major Depressive Disorder (APA [47]), and the WHO mhGAP Intervention
Guide [48]. Table 3 shows the components of effective
coverage by country and income level.
The sample for analysis was respondents who met
criteria for 12-month MDD. Differences in withinhousehold probabilities of selection and residual discrepancies between sample and population distributions
were adjusted for through weights based on census
demographic-geographic variables [31]. The Taylor series
linearization method [49] implemented in SUDAAN
software [50] was used to estimate standard errors to
adjust for weighting and geographic clustering of data.
We first ran bivariate logistic regression analyses to
explore preliminary significant correlations between a
specific set of potential predictors based on previous
knowledge (gender, age, marital status, income, education, type of health insurance, private insurance (yes/
no), employment status, severity, and survey year) and
the outcome of interest, effective treatment coverage for
MDD.
We then developed a multivariable logistic regression
model to statistically predict effective treatment coverage
including all the variables that had shown significance in
the bivariate correlations. Significance was established
at p < 0.05, and we report the unadjusted p values as well
as values adjusted for false discovery rates (FDR) resulting from multiple testing using the Benjamini–Hochberg
procedure.
Additionally, for those bivariate models that were significant in predicting “effective treatment coverage”, we
conducted exploratory analyses by decomposing this
indicator to identify which components may drive coverage for specific subgroups. So, we looked at determinants
of contact coverage among those with 12-month MDD,
and of the specific components of treatment (i.e. any
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pharmacotherapy, adequate pharmacotherapy, any psychotherapy, and adequate psychotherapy) among those
with 12-month MDD and contact coverage. Finally, we
stratified our analyses by country income level, and for
people with severe MDD.

Results
Main analysis

Significant predictors of effective treatment coverage for
persons with MDD.
In our initial bivariate models, the following variables
were associated with effective treatment coverage: age,
income, education, type of insurance, private insurance,
and severity. After adjusting for the FDR, age, education,
type of insurance and private insurance remained significant, while income and severity were not statistically significant (p = 0.055 and 0.073 respectively) (see Table 4).
Our multivariate model includes all the variables that
showed significance in the bivariate logistic regression
analyses. In this exploratory analysis, we simplified these
variables by creating dummies capturing the values that
were significantly associated with increased odds of
receiving effective treatment coverage: middle age or not,
high income or not, average-high to high education or
not, direct private insurance or not. We retained MDD
severity as an ordinal variable. Table 5 shows the results:
only middle age (OR = 1.6; p =  < 001), high or average
high education (OR = 1.6; p = 0.002), and direct private
insurance (OR = 1.6; p = 0.025) retain significance, while
income and severity lose significance.
Exploratory analyses

For the variables mentioned above (which were significantly associated with effective coverage in the bivariate
analysis), we conducted additional exploratory analyses
of the different components of effective coverage. Five
findings of potential interest stand out.
First, persons between 30 and 59 years with MDD were
more likely than other age groups to get effective treatment coverage for MDD. Among help-seekers, the 18–29
group is significantly less likely to get any pharmacotherapy, followed by the 30–44, the 60 + , and again with the
45–59 being the most likely to receive it. The 60 + helpseekers are the least likely to get any psychotherapy and
to get adequate psychotherapy, with other age-groups
being two to three times more likely to receive either. The
45–59 group might be the most likely to receive effective
treatment coverage because they are more likely to contact services (see Table 4 for details).
Second, with respect to individual-level income, persons with high income are more likely to get any contact
coverage. People with the highest individual income are
also significantly more likely to get effective treatment
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coverage than any other subgroup (see Table 4 for
details).
Third, persons with highest levels of education are
most likely to get effective treatment coverage, with a
dose–response relationship. Interestingly, with respect
to contact coverage, people with the lowest level of education do not significantly differ from those with higher
education, and the inequality seems to stem from the
inadequacy of the pharmacotherapy and psychotherapy,
which results in the fact that those with low level of education are less than half as likely to get effective treatment
coverage (see Table 4 for details).
Fourth, persons with direct private insurance are more
than twice as likely to get effective treatment coverage
as those with no insurance (i.e., who would need to pay
out of pocket). This inequality seems to be driven by the
increased likelihood of getting contact coverage, of getting any psychotherapy and adequate psychotherapy for
those with private insurance (see Table 4 for details).
Fifth, persons with moderate disorders are the most
likely to receive effective treatment coverage. The reason is that even though people with severe depression
are more likely to have any contact coverage, any/adequate psychotherapy, or any/adequate pharmacotherapy,
they are less likely to receive the adequate combination
of pharmacotherapy and psychotherapy that they need.
Whereas people with moderate depression are less likely
to get any services, but more likely for these services to
meet the more basic package they require. Persons with
mild disorders receive significantly less of any and all service components (see Table 4 for details).
Country‑income level and severity

In HICs, both age and education were significant determinants of effective treatment coverage. (see Additional
file 1: Appendix Table S1 for details). Thirty to 59 year-old
and higher educated people with MDD receive are more
likely to receive effective treatment coverage. In LAMICs, the only significant predictor of effective treatment
coverage was having direct private insurance: patients
with direct private insurance were four times more likely
to receive effective treatment coverage than all others
(p = 0.008; see Additional file 1: Appendix Table S2 for
details).
To better understand the exact reasons why severely
affected persons with MDD did not obtain treatment
that meets the criteria for effective treatment coverage,
we additionally studied severe MDD cases in all countries and in HICs and LAMICs separately. For severely
affected people across countries, a high personal income
doubled the likelihood of receiving any contact coverage
(p < 0.01). For people receiving any services, having direct

REF

60+ (Ref )

0.7* (0.6–0.9)
REF

Average-high

High (Ref )

0.7* (0.5–0.9)
0.7* (0.5–0.9)
REF

Low-average

Average-high

High (Ref )

1.3

Any other types of insurance

0.5* (0.4–0.6) 35.1*
0.4* (0.3–0.5)

Mild

(0.7–1.5) 0.0

(0.7–1.9)

(0.6–2.1) 0.1

(0.5–1.1)

(0.6,–.5)

(0.5–1.3) 0.7

(0.9-2.0)

(0.8-2.0)

(0.5-1.4) 1.7

(0.6–1.7) 0.1

(0.4–1.5)

(0.4–1.8) 0.2

(0.7–1.6)

(0.5–1.1)

(0.5–1.3)

(0.4–1.5)

(0.7–2.6) 2.8

(0.6–1.4)

(0.5–1.0) 4.8*

(0.5–1.3)

(0.4–1.0) 2.3

(0.5–1.8)

(0.8–3.4) 3.7*

(0.6–1.4)

(0.5–1.0) 5.2*

(0.5–1.1)

(0.6–1.1)

(0.7–2.5)

0.9

(0.6–1.4)

1.4* (1.0–1.9) 3.4*

REF

1.8* (1.2–2.8) 7.8*

1.4

2.4* (1.2–5.0) 4.3*

REF

REF

0.8

0.6* (0.4–0.8)

0.4* (0.3–0.6) 7.0*

REF

0.6* (0.4–0.9)

0.8

0.6* (0.4–0.8) 3.3*

REF

1.6* (1.0-2.6)

1.6* (1.0-2.6)

0.073

0.022

0.042

0.001

0.055

0.041

F test FDR†

(0.6-1.8) 3.6*

(95%
CI)

FDR: False discovery rate adjustment for multiple testing implementing the Benjamini-Hockberg method

0.5* (0.3–0.8)

0.7

REF

1.8* (1.2–2.7) 7.4*

0.9

1.7

REF

REF

0.9

0.5* (0.3–0.8)

0.5* (0.3–0.7) 5.6*

REF

0.6* (0.4–1.0)

0.8

0.6

REF

1.9*

2.8* (1.6-4.7)

1.1

F test OR

Models are bivariate with each demographic predictor in separate models, controlling for country dummies. The following variables were non-significant: gender, marital status, employment status and survey year

0.5* (0.3–0.8)

0.7

REF

1.6* (1.1–2.4) 5.3*

0.8

1.4

REF

REF

0.9

0.6* (0.4–0.9)

0.4* (0.3–0.7) 7.3*

EF

0.6* (0.4–0.9)

0.8

0.6* (0.4–0.9) 2.8*

REF

2.0* (1.2-3.4)

2.9* (1.7-4.8)

(95%
CI)

2.6* (1.5-4.3) 5.1*

F test OR

2.9* (1.7-5.0) 6.1*

(95%
CI)

†

0.5* (0.3–0.8)

0.6* (0.4–0.9) 5.8*

REF

1.0

0.8

0.9

REF

REF

1.0

0.8

0.6* (0.4–1.0) 2.0

REF

0.7

0.9

0.8

REF

1.3

1.2

0.8

F test OR

Received adequate
psychotherapy

Significant at the 0.05 level, two-sided test

0.4* (0.2–0.6)

0.7* (0.5–0.9) 8.2*

REF

1.0

1.1

1.1

REF

(0.7–1.8)

(0.6–1.6)

(0.7–1.9) 0.2

(0.5–1.3)

(0.4–1.2)

(0.6-1.4) 0.7

(0.7-2.0)

(0.4,1.3)

(95%
CI)

Received any
psychotherapy

a

6.8

REF

1.2

1.0

3.0* 1.2

REF

0.8

0.7

3.0* 0.9

REF

1.2

0.8

10.4* 0.4* (0.2-0.7) 9.9*

F test OR

Received adequate
pharmacotherapy

Among those with
12-month MDD (n=3341),
received effective coverage

*

MDD major depressive disorder; OR odds ratio; CI confidence interval

REF

Moderate

1.7* (1.2–2.4) 9.8*

Severe (Ref.)

Severity

Direct private/optional insurance
(yes)

Insurance

2.2* (1.4–3.2)

Direct private/optional insurance
(1.0–1.8)

REF

None (Ref )

Type of insurance

0.8

Low

(0.6–1.1)

0.7* (0.5–1.0)

Low-average

Level of education

0.7* (0.5-0.9)

Low

Income

1.5* (1.1-2.1)

45-59

(0.8-1.5)

1.1

30-44

(0.6-1.1)

0.8

18-29

Age

(95%
CI)

OR

F
test

OR

(95% CI)

Received any
pharmacotherapy

Among those with contact coverage (n=1398)

Among those with
12-month MDD
(n=3,341), received
contact coveragea

Table 4 Bivariate predictors of effective coverage and its components among those with 12-Month major depressive disorder, in all countries (n = 3341)
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Table 5 Multivariate model of effective coverage among
those with 12-month major depressive disorder, in all countries
(n = 3341)
Among those with
12-month MDD (n = 3341),
received effective coveragea
OR

(95% CI) F
test

FDR†

Age
Middle Age (30–59) Y/N

1.6* (1.2–2.1)

11.0* 0.004

Income
High Income Y/N

1.3

(0.9–1.8)

1.6

0.208

Level of education
Average-high to high education, Y/N

1.6* (1.2–2.2)

9.2* 0.006

Direct private/optional insurance, Y/N 1.6* (1.1–2.5)

5.0* 0.042

Type of insurance
Severity
REF: Severe
  Moderate

1.3

(1.0–1.8)

  Mild

0.9

(0.6–1.4)

Global F test for multivariate model

2.3

0.127

5.8*

MDD major depressive disorder; OR odds ratio; CI confidence interval
*

Significant at the .05 level, two-sided test

a

Model is a multivariate model with all rows in the same model, controlling for
country dummies

†
FDR: False discovery rate adjustment for multiple testing implementing the
Benjamini-Hockberg method

private insurance doubled the likelihood of receiving adequate psychotherapy (p = 0.02), and being female doubled the likelihood of receiving any psychopharmacology
(p = 0.009). Finally, people aged 45 to 59 were the most
likely to receive contact coverage (p = 0.018). See Additional file 1: Appendix Table S3 for details.
In HICs, severely affected people aged 45 to 59 were
also more likely to have contact coverage (p < 0.01) and
receive any pharmacotherapy (p = 0.017). People with
private insurance were 5.6 times more likely to receive
any pharmacotherapy compared to people without insurance (p = 0.042). See Additional file 1: Appendix Table S4
for details.
Focusing on the coverage for severely affected people
in LAMICs our findings indicate that men (OR = 1.7;
p = 0.018), people with high income (reference group,
more than twice as likely than all other groups; p = 0.02),
high education (reference group; p = 0.019), and direct
private insurance were more likely to have contact coverage (OR = 3.6; p = 0.003). Further, people with direct
private insurance were nearly four times more likely
to get any and adequate psychotherapy (p = 0.045 and
0.034 respectively). Finally, married people were significantly less likely to receive any psychotherapy (p = 0.023),
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adequate psychotherapy (p = 0.048), and adequate pharmacotherapy (p = 0.032). See Additional file 1: Appendix
Table S5 for details.

Discussion
Though our initial bivariate models indicate that age,
income, education, insurance, and severity may be associated with effective treatment coverage for depression,
after inclusion in a multivariable model and adjustment
for multiple testing, only some of these variables retain
significance: being 30 to 59 years old, having higher education levels, and having direct private insurance significantly contribute to increased likelihood of receiving
effective treatment coverage.
Our exploratory analyses suggest that in LAMICs the
only significant association with effective treatment coverage may be having private insurance. Also, for the most
severely affected people in LAMICs, being a man, having
high income, high education, and direct private insurance are all significantly associated with receiving contact
coverage, a precondition of effective treatment coverage.
Our study adds critical information by integrating subject and demographic variables, severity of depression,
type of insurance, and adequacy of care, all leading to an
increased understanding of effective treatment coverage
and its determinants. Our findings also raise relevant
policy questions. First, the fact that education level is a
determinant of effective treatment coverage offers potentially interesting areas of intervention. A known barrier
to care for mental services is mental health literacy [51].
This refers to knowledge about dysfunction, resources,
and the means through which they are accessed. Also,
lower levels of education make it more difficult to identify sadness, diminished pleasure, loss of energy, feelings
of worthlessness or guilt as medical conditions that may
need treatment. Or, even if identified as such, the ability
to activate the organizational levers required to receive
such care may depend on a nuanced understanding of
how the health care system works, and of users’ rights
to healthcare in different settings. Each of these facets
relate to mental health literacy, providing a parsimonious interpretation of the effect. Also, the findings convey
the increased need to more assertively and responsively
provide services for those at lower educational levels and
limited mental health literacy. Promising work is well
underway toward this end, as for example, with the use of
digital mental health services [52, 53].
Second, it is not clear why private insurance was the
only form of financial protection significantly associated with effective treatment coverage. “Any other type
of insurance”, which included social security and publicly funded healthcare, was not significantly different
from “no insurance” in our bivariate analyses. In HICs,
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we found that both “direct private” and “any other insurance” were significantly different from “no insurance’
when it comes to the provision of contact coverage, but
that difference is lost as we adjust for the quality of those
services. In LAMICs, the odds of receiving effective
treatment coverage were 3.8 with “direct private insurance” vs all other. One hypothesis would be that other
forms of insurance in most of these LAMICs are insufficiently developed to significantly increase even contact
coverage, let alone effective treatment coverage. Another
hypothesis would be that the quality of mental health
care was only meaningfully better with private insurance,
particularly in LAMICs. In addition, it is possible that
private insurance covaries with education and income
and our study showed these factors very much relate to
effective treatment coverage. Ultimately, in the multivariable model pooling all countries direct private insurance
significantly increased the odds of effective treatment
coverage.
There are important limitations to note. First, service
utilization and adherence data relied on self-reports
that may be biased. We focused on 12-month treatment
rather than longer recall periods to minimize recall bias.
More stringent methods (e.g., blood samples, pill counts)
are impractical for population-level investigations, making surveys acceptable to assess adherence. 80% and 90%
have previously been used as compliance thresholds
[40–42], so we used the most stringent one (taking the
indicated dose at least 90% of the time) to compensate for
potential bias. Additionally, given that our surveys span
15 years (2001 to 2015) and all country income levels, we
have not included computer-, peer-, or community provider-delivered interventions due to their inconsistency
across time and countries.
Also, many other critical variables might well influence
the variables we investigated. It was not possible through
our data to establish the relative importance of the many
other health system, socioeconomic, and environmental
variables that may determine utilization patterns.
Finally, there are limitations to both theory-driven
multivariable models and those that result from retaining significant bivariate correlations. We chose a model
building strategy that combines both approaches in a
purposeful manner, and clearly describe each step. The
rationale for conducting preliminary bivariate analyses on a set of potentially relevant variables was twofold. First, in our experience, some of these variables
are highly correlated, and including them all in a purely
theory driven multivariable model may show spurious
significant correlations. Second, these bivariate associations are also relevant to then explore the associations with the components of our composite variable
of interest. Further, given that we explore a limited
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number of variables, the likelihood of random significance is minimal.

Conclusions
In summary, our findings suggest that improving financial protection may expand effective treatment coverage
going beyond the direct impact of individual income.
However, the findings also show that state funded health
care and social security in the real world seem to expand
contact coverage but are not significantly different from
no insurance when an adjustment is made for the quality of services rendered. In addition, the significant
impact of having a higher education calls into question
the accessibility of services and may justify populationlevel interventions to counter stigma, decrease barriers,
and increase acceptability of services. Finally, addressing entrenched sources of inequality, such as gender,
income and education may be of particular importance
for severely affected patients in LAMICs.
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