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Background
Burden-of-illness data, which are often used in setting
healthcare policy-spending priorities, are unavailable for
mental disorders in most countries.
Aims
To examine one central aspect of illness burden, the
association of serious mental illness with earnings, in the
World Health Organization (WHO) World Mental Health (WMH)
Surveys.
Method
The WMH Surveys were carried out in 10 high-income and 9
low- and middle-income countries. The associations of
personal earnings with serious mental illness were
estimated.
Results
Respondents with serious mental illness earned on average a
third less than median earnings, with no significant betweencountry differences (w2(9) = 5.5–8.1, P = 0.52–0.79). These

The fact that mental disorders are associated with high societal
burden is now well established both in terms of disability-adjusted
life-years1 and as a fraction of national budgets.2 A large part of
this burden consists of indirect costs such as those associated with
reduced rates of labour force participation,3 unemployment
among those in the labour force4 and underemployment among
those who are employed.5 Mental disorders also have costs for
employers, including high rates of sporadic absenteeism6 and
disability-related work leave7 as well as low levels of on-the-job
work performance.8 The most commonly used approach to study
these labour market costs is the human capital approach.9 This
approach is based on the observation that wages and salaries are
paid in direct return for productive services, making earnings a
good indicator of the human capital accumulated by the
individual and making earnings-equivalent time forgone because
of an illness a good representation of the indirect costs of that
illness to the employer. Although a considerable body of empirical
research has used the human capital approach to document
adverse societal effects of mental disorders, this research has been
carried out largely in a small number of high-income countries.4,7
Yet epidemiological data show that mental disorders are common
throughout the world.10 The purpose of the current paper is to use
the survey data in the World Health Organization (WHO) World
Mental Health (WMH) Surveys to make estimates of the human
capital costs of mental disorders in a wider range of countries
(population samples from 10 high-income and 9 low- and
middle-income countries with a total of more than 100 000
respondents). We focus on serious mental illness because previous
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losses are equivalent to 0.3–0.8% of total national earnings.
Reduced earnings among those with earnings and the
increased probability of not earning are both important
components of these associations.
Conclusions
These results add to a growing body of evidence that mental
disorders have high societal costs. Decisions about
healthcare resource allocation should take these costs into
consideration.
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research has shown that earnings and long-term work incapacity
are both much more strongly related to serious mental illness than
to less serious forms of mental illness.5,11
Method
Sample
Twenty surveys were carried out in 19 countries in the Americas
(Brazil, Colombia, Mexico, USA), Europe (Belgium, Bulgaria,
France, Germany, Italy, The Netherlands, Spain), the Middle East
(Israel, Lebanon), Africa (Nigeria, South Africa), Asia (Japan,
People’s Republic of China: Beijing, Shanghai, Shenzhen, India:
Pondicherry), and New Zealand (online Table DS1). The World
Bank12 classifies Brazil, Bulgaria, Colombia, India, Lebanon,
Mexico, Nigeria, the People’s Republic of China, and South Africa
as low- and middle-income countries, and all the other surveyed
countries as high-income countries. All surveys were based on
either multistage clustered area probability samples of households,
with one or two random respondents selected in each sample
household, or multistage clustered area probability samples of
individuals listed in a national population register. All interviews
were carried out face to face by trained lay interviewers.
Recruitment began with a letter sent to the households of
potential respondents describing the purpose of the study and
answering commonly asked questions about how their household
was selected, the voluntary nature of participation and the
confidentiality of responses. Interviewers reviewed these issues
with the potential respondents when they visited the households
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and obtained informed consent before beginning the interviews.
Standard procedures for recording and storing the survey data
in de-identified files were used to protect the confidentiality of
respondents. A respondent safety plan was developed separately
in each country consistent with local norms to address concerns
about evidence of respondent danger to self or others. These
recruitment, consent and respondent protection procedures were
approved by the Human Subjects Committee of the lead
organisation that carried out the survey in each country.
The total sample size was 101 825, with individual country
sample sizes ranging from a low of 2372 in The Netherlands to
a high of 12 992 in New Zealand. The weighted average response
rate across countries was 72.2%. Internal subsampling was used
to reduce respondent burden by dividing the interview into two
parts. Part I included the core diagnostic assessment of mental
disorders. Part II included a detailed risk-factor questionnaire, a
series of diagnoses of secondary interest, and a series of questions
about the correlates of mental illness. Earnings were assessed in
Part II. All respondents completed Part I (n = 101 825), and all
respondents who met criteria for any Part I mental disorder plus
a probability sample of other Part I respondents were
administered Part II (n = 51 007). (All respondents were
administered Part II in Israel and South Africa.) The Part I data
were weighted to adjust for differential probabilities of selection
and for the undersampling of hard-to-reach respondents (a
probability subsample of whom received special intensive
recruitment efforts). The Part II data were additionally weighted
to adjust for the undersampling of Part I respondents without a
core disorder (i.e. weighting by the inverse of probability of
selection into Part II) to remove any bias in Part II relative to
Part I. A final Part II was weight adjusted for discrepancies
between the sample distributions and the population census on
a wide range of sociodemographic and geographic variables. The
analyses reported here were based on the respondents in the
weighted Part II sample who were of working age, which we
defined for purposes of this analysis as 18–64 years of age
(n = 44 561). A more detailed description of WMH sampling that
includes an analysis of the effects of weights and weight trimming
is presented elsewhere.13
Interviewer training and fieldwork quality control
Each WMH interviewer was required to complete a 7-day training
course and to pass an examination that included administering a
series of practice interviews with scripted responses before
beginning production work. During production, supervisors
reviewed all interviews for completeness and made follow-up
contacts with a random 5–10% of respondents to confirm
household addresses, household enumeration, random selection
procedures and the length of the interview. Supervisors repeated
a random sample of questions during these interview audits in
order to make sure interviewers administered the complete
interview and that responses were recorded accurately. In
addition, aggregate interviewer-level data were monitored on an
ongoing basis to look for distinctive interviewer-specific data
patterns that might indicate fabrication of data. A more detailed
discussion of interviewer training and field quality-control
procedures is presented elsewhere.14
Measures
Mental illness

All surveys assessed mental illness with the WHO Composite
International Diagnostic Interview (CIDI),15 a fully-structured
diagnostic interview that assesses the prevalence of mental

disorders according to the definitions and criteria of both the
DSM–IV16 and ICD–1017 diagnostic systems. The DSM–IV
criteria were used in the current report. We focused on prevalence
at any time within the 12 months before the interview. The
disorders considered include anxiety disorders (generalised
anxiety disorder, panic disorder, phobias, post-traumatic stress
disorder) and mood disorders (major depressive disorder,
dysthymic disorder, bipolar disorder). In making diagnosis, CIDI
organic exclusion rules were imposed. Clinical reappraisal studies
carried out in conjunction with a number of WMH surveys using
the Structured Clinical Interview for DSM–IV18 as the gold
standard documented generally good concordance of masked
clinical diagnoses with diagnoses based on the CIDI. Serious
mental illness was defined following previous WMH analyses19
as either meeting criteria for bipolar I disorder or having any other
12-month diagnosis with evidence of serious role impairment.
Serious role impairment was defined as either having a score in
the severe range on one or more of the Sheehan Disability Scales,20
which assess disability in work-role performance, household
maintenance, social life or intimate relationships or attempting
suicide. The CIDI also assessed DSM–IV alcohol and illicit drug
use with or without dependence. Both lifetime prevalence of these
conditions and prevalence in the 12 months before the interview
were used as controls to adjust for comorbidity between mental
and substance disorders. Other 12-month disorders that did not
meet criteria for serious mental illness were not considered
because preliminary analysis found that they are not significantly
related to earnings. (Detailed results are available from the authors
on request.)

Earnings

All Part II respondents were asked to report their personal
earnings in the past 12 months before taxes. Respondents were
instructed to count only wages and other stipends from
employment, not pensions, investments or other financial
assistance or income. As in most community surveys, the item-level
non-response rate for this question was non-trivial (with a range
of 0.8–18.3% and an interquartile range of 2.2–7.0% across
surveys). Mean imputation was used to impute missing values.
It is noteworthy that serious mental illness was not significantly
related to having a missing value on the earnings variable either
in high- or low- and middle-income countries (w2(1) = 0.1–3.1,
P = 0.08–0.71). This means that the decision about how to deal
with these missing values (i.e. either by case deletion, imputation
or introducing a control variable for having a missing value on
this variable into the regression equations) would not meaningfully influence the magnitude of the serious mental illness
coefficients in the regression analyses reported below.

Analysis methods
In order to facilitate pooling of results across countries, earnings
reports were divided by the median earnings in the country. These
transformed scores were then used as outcomes in pooled
regression analyses estimated simultaneously across all countries.
Prior to carrying out this analysis, earnings distributions were
compared for respondents with and without serious mental
illness. The earnings distributions among respondents with any
earnings were divided for this purpose into four categories by
defining low earnings as less than half the within-country median,
low–average earnings as up to the median, high–average earnings
as up to twice the median, and high earnings as greater than two
times the median.
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The regression analyses were then carried out using a dummy
variable for serious mental illness as the predictor of primary
interest. The outcome was the transformed continuous earnings
score. Control variables were included for sociodemographics
(age, gender), country (19 dummy variables to distinguish
respondents across the 20 surveys), substance disorders and
interactions between gender and all other predictors. The gender
interactions were included because previous research has shown
that the predictors of earnings are different for males than
females.5,21
A major statistical problem in estimating regression equations
of this sort is that the earnings distribution is highly skewed, with
a meaningful minority of the sample in each country reporting no
earnings and a much higher proportion of other respondents
having high earnings than would be found in a normal
distribution. This makes ordinary least squares regression analysis
both biased and inefficient. Economists have developed special
statistical procedures to address this problem that involve using
either two-part models (i.e. a first logistic regression model to
predict having any earnings and a second linear regression model
to predict amount of earnings among those with any earnings)22,23
or special one-part non-linear models.24,25 We used both
approaches in addition to conventional ordinary least squares
regression analysis (with linear, square root and logarithmic link
functions) and selected the best approach based on standard
empirical model comparison procedures.26 The details of the
modelling approaches are discussed elsewhere,5 but the final
best-fitting model was a one-part generalised linear model that
assumed a logarithmic link function between predictors and the
outcome with prediction error variance proportional to the
predicted values.
As the best-fitting model used a non-linear transformation of
the outcome in conjunction with an interaction between serious
mental illness and gender, model-based simulation was needed
to interpret the coefficients. This was done by predicting earnings
twice for each respondent from the model coefficients, once using
the actual characteristics of the respondent and a second time
recoding all respondents with serious mental illness to assume that
they did not have serious mental illness. Individual-level
differences between these estimates were averaged across all
respondents with serious mental illness to estimate the mean
individual-level decrease in earnings associated with serious
mental illness. Societal-level estimates were then obtained by
multiplying this individual-level estimate by the prevalence of
serious mental illness. Demographic rate standardisation27 was
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then used to decompose the societal-level estimates into
components due to the associations of serious mental illness with
probability of having any earnings and with the amount earned by
those with any earnings. Because the WMH sample design
featured weighting and clustering, the standard errors of the
model coefficients and the simulated estimates were obtained
using the design-based jackknife repeated replications method.28
In this method, each model and each simulation is replicated
many times in pseudo-samples to generate a distribution of each
coefficient that is then used to calculate an empirical estimate of
the standard error of the coefficient. Multivariate significance
was estimated using design-adjusted Wald w2-tests.29 Statistical
significance was consistently evaluated using two-sided tests at
the 0.05 level of significance.
Results
Sample distributions
Consistent with their population distributions, the age distribution of the sample is different in high-income countries from that
in low- and middle-income countries (w2(3) = 553.1, P50.001)
(Table 1). Larger proportions of respondents are in the age ranges
18–24 (24.5% v. 15.6%) and 25–39 (40.8% v. 35.0%) in low- and
middle-income than high-income countries, whereas larger
proportions are in the age ranges 40–54 (34.0% v. 24.8%) and
55–64 (15.4% v. 10.0%) in high-income than low- and middleincome countries. Females have a somewhat older age distribution
than males in low- and middle-income countries (w2(3) = 9.2,
P = 0.026), but there is no gender difference in the age distribution
in high-income countries (w2(3) = 1.3, P = 0.74). Serious mental
illness is estimated to be significantly more prevalent in highincome than low- and middle-income countries both in the total
sample (4.3% v. 3.0%, t = 6.4, P50.001) and separately among
males (3.5% v. 2.2%, t = 5.1, P50.001) and females (5.0% v.
3.9%, t = 4.3, P50.001) (Table 1). Serious mental illness is
estimated to be significantly more common among females than
males in both high-income and low- and middle-income
countries (t = 6.1–6.6, P50.001).
Earnings distributions among respondents with
and without serious mental illness
The proportion of respondents with non-zero earnings is
significantly lower among those with than those without serious
mental illness in both high-income (61.9% v. 75.6%, t = 8.6,

Distributions of age, gender and mental illness in high-income and low- and middle-income countries a
% (s.e.)
High-income countries
Total (n = 23 457)

Age, years
18–24
25–39
40–54
55–64

Male (n = 10 114)

Low- and middle-income countries
Female (n = 13 343)

Total (n = 21 104)

Male (n = 9040)

Female (n = 12 064)

b

12-month serious
mental illnessc

15.6
35.0
34.0
15.4

(0.4)
(0.5)
(0.4)
(0.3)

4.3 (0.1)

16.0
34.7
34.0
15.3

(0.5)
(0.6)
(0.6)
(0.5)

3.5 (0.2)

15.3
35.2
34.0
15.5

(0.5)
(0.6)
(0.6)
(0.4)

5.0 (0.2)

24.5
40.8
24.8
10.0

(0.4)
(0.5)
(0.4)
(0.3)

24.6 (0.7)
41.3 (0.7)
25.1 (0.6)
9.1 (0.4)

24.5
40.2
24.4
10.8

(0.6)
(0.6)
(0.5)
(0.4)

3.0 (0.1)

2.2 (0.2)

3.9 (0.2)

a. High-income countries: Belgium, France, Germany, Israel, Italy, Japan, The Netherlands, Spain, USA, New Zealand; low- and middle-income countries: South Africa, Brazil, Bulgaria,
China, Colombia, Lebanon, Mexico, Nigeria, Pondicherry, Shenzhen.
b. Significance of age differences was evaluated with Wald design-based w2-tests. The age distribution is significantly different between high-income and low- and middle-income
countries in the total sample (w2(3) = 553.1, P50.001) and separately among males (w2(3) = 272.5, P50.001) and females (w2(3) = 298.4, P50.001). Males and females also have
significantly different age distributions in low- and middle-income (w2(3) = 9.2, P = 0.026) but not high-income (w2(3) = 1.3, P = 0.74) countries.
c. The estimated prevalence of serious mental illness differs significantly between high-income and low- and middle-income countries in the total sample (w2(1) = 40.4, P50.001)
and separately among males (w2(1) = 25.0, P50.001) and females (w2(1) = 17.6, P50.001). Males and females also differ in prevalence of serious mental illness in both high-income
(w2(1) = 34.7, P50.001) and low- and middle-income (w2(1) = 39.8, P50.001) countries.
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Table 2 Earnings distributions a for respondents with and without serious mental illness in high-income and low- and
middle-income countries b
High-income countries

Low- and middle-income countries

Total
(n = 23 457)

Male
(n = 10 114)

Female
(n = 13 343)

Total
(n = 21 104)

Male
(n = 9040)

Female
(n = 12 064)

Any earnings, % (s.e.)
Total sample
Serious mental illness
Others

75.0 (0.4)
61.9* (1.6)
75.6* (0.4)

82.6 (0.6)
70.6* (2.6)
83.1* (2.6)

67.7 (0.6)
56.2* (2.0)
68.3* (0.6)

62.8 (0.5)
51.6 (1.9)
63.1 (0.5)

72.9 (0.7)
62.9*,{ (3.6)
73.1*,{ (0.7)

53.3 (0.6)
45.6*,{ (2.4)
53.6*,{ (0.6)

Low earnings among the employed, % (s.e.)
Total sample
Serious mental illness
Others

24.3 (0.5)
40.4* (1.8)
23.8* (0.5)

16.8 (0.6)
34.6* (3.0)
16.3* (0.6)

33.2 (0.8)
45.2* (2.2)
32.7* (0.8)

25.7 (0.6)
23.9 (2.5)
25.7 (0.6)

23.0 (0.8)
22.2 (3.9)
23.0 (0.8)

29.0 (0.9)
25.1 (3.0)
29.2 (0.9)

Low-average earnings among the employed, % (s.e.)
Total sample
Serious mental illness
Others

20.6 (0.5)
25.1* (1.6)
20.5* (0.5)

16.0 (0.6)
21.0* (2.5)
15.9* (0.6)

26.0 (0.7)
28.4 (2.1)
25.9 (0.7)

33.0 (0.7)
45.6* (3.0)
32.7* (0.7)

30.1 (0.8)
39.1*,{ (4.1)
29.9*,{ (0.8)

36.8 (1.0)
50.4*,{ (3.9)
36.3*,{ (1.0)

High-average earnings among the employed, % (s.e.)
Total sample
Serious mental illness
Others

28.2 (0.5)
21.9* (1.7)
28.5* (0.5)

29.2 (0.7)
25.7 (2.8)
29.3 (0.7)

27.1 (0.7)
18.8* (1.8)
27.4* (0.7)

15.7 (0.5)
11.6* (1.6)
15.8* (0.5)

16.2 (0.6)
13.8 (3.1)
16.3 (0.7)

15.0 (0.7)
10.0*,{ (2.2)
15.2*,{ (0.7)

High earnings among the employed, % (s.e.)
Total sample
Serious mental illness
Others

26.8 (0.5)
12.7* (1.2)
27.3* (0.5)

37.9 (0.8)
18.8* (2.2)
38.5* (0.8)

13.8 (0.5)
7.6* (1.2)
14.1* (0.5)

25.6 (0.6)
18.9* (1.7)
25.8* (0.6)

30.7 (0.8)
24.9*,{ (2.7)
30.8*,{ (0.8)

19.1 (0.7)
14.5* (2.2)
19.3* (0.8)

w2(3)

141.2{

76.0{

47.9{

28.8{

6.2

16.9{

a. Low earnings were defined as less than half the within-country median among those with any earnings, low–average earnings as up to the median, high–average earnings as up
to twice the median, and high earnings as greater than twice the median.
b. High-income countries: Belgium, France, Germany, Israel, Italy, Japan, The Netherlands, New Zealand, Spain, USA; low- and middle-income countries: Brazil, Bulgaria, Colombia, India,
Lebanon, Mexico, Nigeria, People’s Republic of China, South Africa.
*Significant difference between respondents with serious mental illness and other respondents at the 0.05 level, two-sided test.
{
Significant difference at the 0.05 level between the earnings distributions of respondents with and without serious mental illness among those with non-zero earnings.

P50.001) and low- and middle-income (51.6% v. 63.1%, t = 5.9,
P50.001) countries (Table 2). Similar differences are found when
we look separately at males (t = 4.8–2.8, P40.001–0.005) and
females (t = 5.9–3.2, P40.001). These overall differences are
because of the proportions of respondents with low and low–average
earnings being significantly higher among those with than those
without serious mental illness in both high-income (40.4% v.
23.8%, t = 9.0, P50.001 low earnings; 25.1% v. 20.5%, t = 2.8,
P = 0.005 low–average earnings) and low- and middle-income
(low–average only; 45.6% v. 32.7%, t = 4.4, P50.001) countries
and the proportions of respondents with high–average and high
incomes being significantly higher among those without than
those with serious mental illness in both high-income (28.5% v.
21.9%, t = 3.7, P50.001 high–average earnings; 27.3% v. 12.7%,
t = 11.2, P50.001 high earnings) and low- and middle-income
(15.8% v. 11.6%, t = 2.5, P = 0.013 high–average earnings; 25.8%
v. 18.9%, t = 3.8, P50.001 high earnings) countries. Similar
patterns are found when we look separately at men and women.
Individual-level regression models of the association
between serious mental illness and earnings
The model-based simulations estimate that serious mental illness
is associated with a reduction in earnings equal to 32% of the
median within-country earnings in high-income countries and
33% of median within-country earnings in low- and middleincome countries (Table 3). The association is considerably larger
among men than women in high-income countries (53% v. 19%,
t = 4.8, P50.001) but more comparable for men and women in
low- and middle-income countries (29% v. 35%, t = 0.2,
P = 0.85). Decomposition shows that 39% of the total association
between serious mental illness and earnings in high-income
countries and 27% in low- and middle-income countries is as a

result of the reduced probability of having any earnings among
people with serious mental illness. This component is smaller
for men than women in high-income countries (31% v. 55%,
t = 2.4, P = 0.020) but larger for men than women in low- and
middle-income countries (50% v. 18%, t = 0.5, P = 0.60). A larger
component of the total association, 49% of the total in highincome countries and 66% in low- and middle-income countries,
is as a result of the lower mean level of earnings among people
with than without serious mental illness who have any earnings.
This component is larger for men than women in high-income
countries (56% v. 36%, t = 2.1, P = 0.030) but larger for women
than men in low- and middle-income countries (75% v. 45%,
t = 0.5, P = 0.61).
Country-specific, individual-level and societal-level
projections
It is instructive to compare results across countries and to put the
individual-level estimates into perspective by considering them in
their natural metrics projected to the societal level. This was done
by estimating the coefficients in the best-fitting model separately
in each of the 20 surveys, expressing the estimates in terms of
mean rather than median earnings, multiplying these estimates
by the prevalence of serious mental illness, and then multiplying
this product by the population size of the country in the age range
of the sample to obtain societal-level estimates (Table 4). Serious
mental illness is associated with a reduction in earnings in all 19
countries, with a statistically significant weighted average value
of 19.4% of mean earnings in high-income countries and 10.9%
of mean earnings in low- and middle-income countries.
Between-country differences in these individual-level estimates
are not significant either in high-income (w2(9) = 8.1, P = 0.52)
or low- and middle-income (w2(9) = 5.5, P = 0.79) countries. At
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Table 3 The simulated associations of serious mental illness with reduced earnings at the individual level among men and women
separately in high-income and low- and middle-income countries a
Estimate (s.e.)
High-income countries

Overall association
Association between serious mental illness
and earnings in the total sampleb
Component effects
Effect of serious mental illness on probability
of non-zero earningsc
Estimated effect of serious mental illness
on earnings given non-zero earningsb
Decomposition of overall effectd
Due to difference in probability of non-zero earnings
Due to difference in earnings given non-zero earnings
Due to the interaction between the two components

Low- and middle-income countries

Total

Male

Female

Total

Male

Female

0.32* (0.03)

0.53* (0.07)

0.19* (0.02)

0.33* (0.14)

0.29 (0.23)

0.35 (0.18)

0.14* (0.02)

0.16* (0.02)

0.14* (0.02)

0.05 (0.03)

0.07 (0.05)

0.05 (0.04)

0.26* (0.04)

0.42* (0.08)

0.12* (0.03)

0.42 (0.28)

0.21 (0.30)

0.57 (0.44)

0.39* (0.05)
0.49* (0.05)
0.12* (0.01)

0.31* (0.06)
0.56* (0.07)
0.13* (0.02)

0.55* (0.08)
0.36* (0.07)
0.09* (0.02)

0.27 (0.19)
0.66* (0.20)
0.07* (0.03)

0.50 (0.58)
0.45 (0.53)
0.05 (0.06)

0.18 (0.18)
0.75* (0.23)
0.08 (0.06)

a. High-income countries: Belgium, Germany, Israel, Italy, Japan, The Netherlands, Spain, USA, New Zealand; low- and middle-income countries: Brazil, Bulgaria, Colombia, India,
Lebanon, Mexico, Nigeria, People’s Republic of China, South Africa.
b. The estimates reported in these rows summarise the results of individual-level simulations based on the coefficients in the best-fitting multiple regression model. (The coefficients
from these models are not reported here, but are available from the authors.) That model was a generalised linear model that assumed a logarithmic link function between
predictors and the outcome with prediction error variance proportional to the predicted values. A discussion of generalised linear model estimation is presented elsewhere.5 The
simulation used the model coefficients to predict individual-level earnings twice for each respondent, once using the actual characteristics of the respondent and a second time
based on the counterfactual assumption that none of the respondents had serious mental illness. Individual-level differences between these earnings estimates were averaged
across all respondents with serious mental illness to estimate the expected mean individual-level decrease in earnings associated with serious mental illness in Part I of the current
table. Standard errors were obtained by replicating the entire analysis in pseudo-samples using the method of jackknife repeated replication and using the distribution of estimates
to generate an empirical estimate of the standard error.28
c. The estimates reported in this row summarise the results of logistic regression analysis to predict any earnings v. no earnings.
d. Demographic rate standardisation27 was then used to decompose the societal-level estimates into components due to the associations of serious mental illness with probability
of having any earnings and with the amount earned by those with any earnings. A description of this method is presented elsewhere.5
* Significant at the 0.05 level, two-sided test.

the societal level, the estimate averages 0.8% of all national
earnings in high-income countries and 0.3% of all national
earnings in low- and middle-income countries. Between-country
differences are statistically significant in high-income countries
(w2(9) = 30.4, P50.001), with much lower estimates in Italy, Japan
and Spain (0.0–0.3%) than the other countries (0.7–1.7%).
Between-country differences in the societal-level estimates are not
statistically significant, in comparison, in low- and middle-income
countries (w2(9) = 4.7, P = 0.86).
Discussion
Main findings
We found that serious mental illness is associated with a reduction
in population-level earnings equivalent to 0.8% of all earnings in
high-income countries and 0.3% of all earnings in low- and
middle-income countries. We are aware of no other comparable
studies of the societal costs of mental disorders with which these
estimates can be compared with other than US studies that are
broadly consistent with the results reported here for the US
WMH sample.30,31 An excellent benchmark for putting these
values into perspective is the recent US government stimulus
package in the American Recovery and Reinvestment Act (ARRA;
www.recovery.gov), an unprecedented series of US government
investments in education, energy, healthcare and national
infrastructure implemented in an effort to stimulate the flagging
US economy. The 0.8% decrement in societal-level earnings
associated with serious mental illness in high-income countries
is roughly equivalent to the total planned ARRA investment in
national infrastructure, whereas the 0.3% decrement in societallevel earnings associated with serious mental illness in low- and
middle-income countries is roughly equivalent to the total
planned ARRA investment in all of healthcare. These comparisons
make it clear that mental disorders are associated with massive
losses of productive human capital not only at the individual level
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(32–33% of median national earnings, 11–19% of mean national
earnings) but also at the societal level in the WMH countries.
Implications
This finding of a strong association between mental disorders and
low earnings adds to a growing body of evidence that the impaired
functioning associated with mental disorders carries an enormous
societal burden.12,14 Comparative cost-of-illness studies suggest
that the magnitude of this burden at the individual level is higher
than that of many other classes of illness. For example, another
recent WMH report showed that mental disorders are associated
with higher levels of individual-level disability than any of the
wide variety of commonly occurring physical disorders examined
in the WMH surveys, including arthritis, asthma, cancer, diabetes
and heart disease.32 This pattern held in both high-income and
low- and middle-income countries. Health policy makers need
to be made aware of these comparative illness burden data along
with information about comparative treatment effectiveness to
help guide decisions about resource allocation in disorder-specific
screening and treatment programmes.
Controlled intervention trials have shown that employment
rates and earnings among the employed can both be increased
among people with severe-persistent mental illness, the vast
majority of whom have a history of psychosis, using such methods
as prevocational training and supported employment.33,34 It is
important to note, though, that only a minority of people with
serious mental illness have severe-persistent mental illness.35 Little
is known about the effects of treatment on occupational outcomes
among the much larger proportion of people with serious mental
illness who do not have severe-persistent mental illness, the
majority of whom suffer from chronic anxiety or behaviour
disorders or recurrent depression. The fact that low earnings
among people who have earnings accounts for a larger component
of the total effect of serious mental illness on earning than having
no earnings raises the question whether out-patient interventions
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Table 4 The simulated association of serious mental illness with reduced earnings at the individual level and societal level in
each World Mental Health country
Serious mental
illness
Prevalence

High-income
Belgium
France
Germany
Israel
Italy
Japan
The Netherlands
New Zealand
Spain
United States
Low- and middle-income
Brazil
Bulgaria
Colombia
India (Pondicherry)
Lebanon
Mexico
Nigeria
People’s Republic of China
(Beijing, Shanghai)
Shenzhen
South Africa
Pooled
High-income
Low- and middle-income

The associations expressed as a proportion
of mean national earningsa
Individual-levelc

Societal-leveld

The associations expressed in local currencyb
Individual-level

Societal-level (in Billions)

%

(s.e.)

Estimate

(s.e.)

Estimate

(s.e.)

Estimate

(s.e.)

Estimate

4.9
3.8
2.7
3.7
1.3
1.2
4.4
4.9
1.9
6.5

(1.0)
(0.5)
(0.5)
(0.3)
(0.2)
(0.4)
(0.7)
(0.3)
(0.3)
(0.4)

27.3
38.9*
36.8
23.8*
1.5
19.1
16.2*
25.3
18.0
25.5*

(17.3)
(18.7)
(36.8)
(10.0)
(7.9)
(30.0)
(6.2)
(15.5)
(15.2)
(6.5)

1.3
1.5*
1.0
0.9*
0.0
0.2
0.7*
1.3
0.3
1.7*

(0.8)
(0.7)
(1.0)
(0.4)
(0.1)
(0.4)
(0.3)
(0.8)
(0.3)
(0.4)

211 807
42 660*
11 908
1516*
409 686
611 752
7404*
10 031
353 356
8519*

(135 679)
(20 473)
(11 886)
(622)
(2 107 357)
(959 881)
(2901)
(6275)
(294 691)
(2100)

65.8
56.7*
16.8
0.2*
194.1
5.4
3.5*
1.2
177.2
99.5*

(42.2)
(27.0)
(16.7)
(0.0)
(998.7)
(8.7)
(1.4)
(1.3)
(147.6)
(24.6)

9.3
1.5
4.1
1.0
4.1
2.3
0.5
0.6

(0.7)
(0.3)
(0.4)
(0.2)
(0.7)
(0.2)
(0.2)
(0.2)

1.5
26.6
20.1
39.4
2.1
5.9
34.5
28.9

(2.5)
(18.7)
(13.0)
(125.9)
(1.1)
(4.6)
(56.5)
(57.4)

0.1
0.4
0.8
0.4
0.1*
0.1
0.2
0.2

(0.2)
(0.3)
(0.5)
(1.3)
(0.0)
(0.1)
(0.3)
(0.3)

17
638
1 051 625
17 478
141*
2022
23 599
413

(30)
(441)
(675 762)
(55 715)
(70)
(1622)
(38 745)
(826)

0.0
0.0
1042.9
0.1*
0.0
2.4
7.5
0.0

(0.0)
(0.0)
(670.3)
(0.0)
(0.0)
(1.5)
(12.4)
(0.0)

0.9
3.3

(0.3)
(0.3)

3.6
18.8

(10.9)
(22.3)

0.0
0.6

(0.1)
(0.7)

4.3
3.1

(0.1)
(0.1)

19.4*
10.9*

(1.8)
(4.6)

0.8*
0.3*

(0.1)
(0.1)

1141
4798

(3413)
(5585)

0.0
3.9

(s.e.)

(0.0)
(4.8)

a. Results are expressed here in terms of mean earnings, whereas they were expressed in terms of median earnings in Table 3. The median was used in estimating the models in
Table 3 because this transformation was considered the one that makes most sense as the basis for constraining model coefficients to be constant across countries. The mean
is used here, in comparison, because it is the natural metric for interpreting the substantive meaning of results. To clarify the interpretation: if 4.3% of respondents in high-income
countries have serious mental illness and serious mental illness is associated with a 19.4% reduction in earnings, then this level of loss in this segment of the population represents
0.19460.043 = 0.8% of all national earnings.
b. The local currencies are francs in Belgium, francs in France, marks in Germany, shekels in Israel, lira in Italy, yen in Japan, guilders in The Netherlands, dollars in New Zealand,
pesetas in Spain, dollars in the USA, reals in Brazil, lev in Bulgaria, pesos in Colombia, rupees in India, pounds in Lebanon, pesos in Mexico, naira in Nigeria, yuan in People’s
Republic of China, and rand in South Africa.
c. Estimates do not differ significantly across either high-income countries (w2(9) = 8.1, P = 0.52) or low- and middle-income countries (w2(9) = 5.5, P = 0.79) based on design-based
Wald w2-tests.
d. Estimates differ significantly across high-income countries (w2(9) = 30.4, P50.001) but not low- and middle-income countries (w2(9) = 4.7, P = 0.86) based on design-based
Wald w2-tests.
*Significant at the 0.05 level, two-sided test.

for employed people with a serious mental illness, but one that is a
non-severe-persistent mental illness, might be a useful remedy. A
handful of controlled studies have documented that such
interventions can reduce job loss and sickness absence,36,37 but
we are aware of no controlled intervention studies that have
documented an effect on earnings among the employed. Longterm follow-up would likely be required to document such an
effect. A useful preliminary step might be to examine naturalistic
longitudinal data to increase our understanding of the
occupational career dynamics associated with serious mental
illness that is non-severe-persistent mental illness in nature and
the extent to which the high unemployment rate of people with
serious mental illness is as a result of a high long-term
unemployment rate versus a high short-term circulating
unemployment rate. Intervention implications differ depending
on the mix of these two kinds of unemployment, which cannot
be distinguished with the data examined here.
Limitations
This study has a number of limitations in measurement, including
that mental disorders were assessed with fully structured lay
interviews rather than clinical interviews, that earnings were

assessed with self-report rather than administrative records, that
missing income reports were based on mean imputations, and
that results were pooled across samples that varied in inclusion
criteria and response rates. Bias could be introduced by any of
these measurement characteristics. A limitation of a more
conceptual sort is that the productive labour of women in
domestic activities was not assigned a monetary value even though
it clearly has value. In a related way, the productive labour of
individuals who receive compensation for their labour in the form
of goods or services (e.g. food and housing) rather than money,
such as subsistence farmers, is underestimated in our analysis
because we did not measure labour directly but rather inferred
the existence of labour from earning. This limitation could be of
special importance in low- and middle-income countries, as a
larger proportion of workers are in the informal sector than in
high-income countries.38 This limitation might explain the
fact that estimates of gender differences are less pronounced in
low- and middle-income than high-income countries.
Limitations also existed in the analysis approach, most notably
that a dynamic association was estimated with cross-sectional
data. The most significant implication of this fact was that we were
unable to adjust for the effect of low earnings on risk of mental
disorder. There is good reason to believe that such a reciprocal
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effect exists.39 Because of this limitation, although we can state
that serious mental illness is associated with low earnings we
cannot say that this association is the result of serious mental
illness causing low earnings. Virtually all cost-of-illness studies9
have this same limitation. There is no definitive way to correct
estimates for this limitation with non-experimental data.
Controlling for mediating variables, such as education and marital
status, which might themselves be reciprocally related to mental
disorders, is not a corrective, as this can lead to overcorrection.
Longitudinal analysis can sometimes help. For example, a 5-year
longitudinal follow-up of 5000 initially employed respondents
aged 18–30 in the Cardia study in four US cities found that high
baseline depression symptom scores significantly predicted
subsequent unemployment and decreases in income even after
controlling for baseline education, marital status and history of
prior unemployment.40 Even here, though, high baseline depression symptom scores could have been influenced by knowledge
of job insecurity that turned out to predict subsequent job loss.
Sophisticated statistical models can sometimes be used to
reduce the range of uncertainty about reciprocal influences if
information is available on third variables that influence one but
not the other variable in a reciprocal pair41 or if other
assumptions can reasonably be made to justify the assumption
of implicit conditional randomisation,42 but such models are
highly sensitive to misspecification. As a result, experimental
interventions are ultimately the only reliable way to resolve the
uncertainty about the causal effects of mental disorders on
earnings. Controlled studies of these sorts, when combined with
information about the prevalence and course of illness from
epidemiological studies, provide the greatest hope of obtaining
more definitive data about the effects of serious mental illness
on earnings and other aspects of productive role functioning.
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