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Abstract

Aim To examine the association between mental disor-
ders and work disability in the adult resident population in
Singapore.

Method Data are from the Singapore Mental Health
Study, which was a household survey of a nationally rep-
resentative sample. The main instrument used was the
Composite International Diagnostic Interview (CIDI).
Employment-related information was collected using the
modified employment module of the CIDI.

Results A total of 6,429 respondents were included in the
analysis, 71 % (n = 4,594) were employed, 24.5 % (n =
1,522) were economically inactive and 4.5 % (n = 313)
were unemployed. Among the employed, 2.3 % had a
12-month prevalence of at least one mental disorder, while
5.3 % of the unemployed had at least one mental disorder.
The average number of work loss days (absenteeism) per
capita among those with a mental disorder was 0.5 per
month that is equivalent to an annualized national projec-
tion of approximately 0.3 million productivity days. The
average work-cutback days (presenteeism) were 0.4 days
among this group. Of the mentally ill in the workforce, a
high proportion (86.5 %) did not ever seek help for prob-
lems related to mental health.

Conclusion Our findings provide information on the sig-
nificant consequences of mental disorders on the workforce
in terms of lost work productivity, which could pave the
way for a more rational allocation of scarce resources.
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Background

It is an almost universal finding that not only the
employment rates among those with mental disorders is
significantly lower, but also reduced work hours and lower
earnings are common among the mentally ill [1-6]. The
relationship between mental disorders and unemployment
is complex and probably bidirectional. Unemployment
can result from the functional impairment arising from
mental disorders on one hand, and on the other, it has
been implicated as an important contributor to poor mental
health [7-11]. Regardless of the nature of the associa-
tion, the magnitude of unemployment and work disability
among people with mental disorders are especially impor-
tant in that they represent costs to workers, employers, and
to the whole economy. Depression, for example, has been
estimated to cause the US economy billions of dollars each
year [12—14]. The cost to the economy may also result
from the need to give public income support to the
unemployed, who in the USA constitute the largest group
of recipients [1].

This strong association between unemployment and
mental disorders might erroneously lead to the belief that
the active labor force is healthy and productive [15];
however, studies have shown that a sizeable proportion of
the labor force has mental disorders which in turn is
associated with considerable absenteeism [13, 16-20].
A less obvious effect on productivity of the workforce is
from work cutback or presenteeism which could also have
a significant detrimental effect on work productivity
[18, 19].
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Mental disorders are often associated with chronic
physical conditions [21, 22]. Chronic physical conditions
by themselves have significant detrimental effects on
functioning [23-25], but the comorbidity of mental and
physical conditions is likely to be even more (additively or
synergistically) disabling. This would lead to greater
societal costs from increased work disability and increased
use of health services—an issue that is relevant to policy
makers [26].

Singapore’s per capita gross national product (GNP) is
among the highest in the world—despite having no natural
resources of its own. A cornerstone of its thriving and
resilient economy is a well-educated, trained and disci-
plined workforce, which has been viewed as its most
valuable resource; hence, a better understanding of the
mental health status of this workforce is important for the
country’s economy.

In December 2009, a national mental health survey was
carried out among the resident population of Singapore to
establish the prevalence rates of a number of selected
mental disorders. Using the data from this survey, this paper
aims to (1) examine the rate of unemployment among those
with these mental disorders as compared to those without,
and (2) to estimate the extent of work disability of these
different mental disorders among the employed population.

Methods

The Singapore Mental Health Study (SMHS) was a cross-
sectional epidemiological survey of a nationally represen-
tative population of the adult Singapore residents (citizens
and permanent residents) aged 18 years and above. A
disproportionate stratified sampling was used where the
three main ethnic groups (Chinese, Malays, and Indians)
were sampled in equivalent proportion of about 30 % each
rather than in proportion to the ethnic distribution in the
general population. Face-to-face interviews were con-
ducted by professional survey interviewers. Those resi-
dents who were incapable of doing an interview due to
severe physical or mental health conditions, language
barriers, living outside the country, institutionalized or
hospitalized at the time of the survey, and those who were
not contactable due to incomplete or incorrect address were
excluded from the survey. The study was approved by the
relevant institutional ethics committee (National Health-
care Group, Domain Specific Review Board) and written
informed consent was obtained from all participants and
parent/guardian of participants who were between 18 and
21 years of age. In all, 6,616 respondents completed the
survey from December 2009 to December 2010 giving a
response rate of 75.9 %. A detailed description of the
survey design is provided elsewhere [27].
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Mental disorders were assessed by the Composite
International Diagnostic Interview (CIDI) [28] which is
designed to ascertain current and lifetime prevalence of
mental disorders through the measurement of symptoms
and their impact on day-to-day activities. This instrument
enabled mental disorders to be defined in terms of the 10th
Edition of the International Classification of Diseases
(ICD-10) and the Diagnostic and Statistical Manual, Fourth
Edition, of the American Psychiatric Association (1994)
(DSM-1V) diagnoses. The mental disorders assessed in the
SMHS were major depressive disorder (MDD), bipolar
disorder, generalized anxiety disorder (GAD), obsessive
compulsive disorder (OCD), alcohol abuse, and alcohol
dependence. We also used a modified version of the CIDI
checklist of chronic medical disorders wherein respondents
were asked to indicate if they were ever diagnosed with any
of 15 chronic conditions which are considered prevalent in
Singapore’s population.

The CIDI included a series of questions reflective of
work loss and work-cutback days. The first question asked
respondents how many days out of the past 30 that they
were totally unable to work or carry out their normal
activities due to “your emotions, nerves, mental health, or
your use of alcohol or drugs?” Another question asked
about days out of the past 30 when respondents were able
to work ‘but had to cut back on what they did or did not get
as much done as usual’.

Employment status was classified as ‘employed’
(includes those working full and part time). One published
description of a person who is “economically inactive” is a
“person, at or above the minimum age for full time
employment and below the state retirement age, is not
employed or looking for work...those doing full time
unpaid domestic work, early retirees, and a small group of
persons of private means who do not want to work.” [29].
Building on this definition, we further divided this group
into: ‘economically inactive’—comprising homemakers,
students, and retirees; and ‘unemployed’ (includes those
looking for work/unemployed, temporarily laid off, never
worked, and disabled). These data were collected using a
modified version of the employment module of the CIDI.

Statistical analysis

All estimates were weighted to adjust for oversampling and
post-stratified for age and ethnicity distributions between the
survey sample and the Singapore resident population in
2007. Mean and standard deviations were calculated for
continuous variables, and frequencies and percentages for
categorical variables. We used negative binomial (NB)
regression to model the main effect of DSM-IV lifetime
mental disorders, physical disorder, and comorbid mental—
physical disorder on the rate of work-lost days (absenteeism)
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and work-cut days (presenteeism) with and without adjust-
ment for age and gender, as there were evidence of over-
dispersion of the data using Poisson regression. Standard
error of estimates was generated using Taylor series linear-
ization method to adjust for the weighting and stratification
in the sample design. Statistical significance was evaluated
at the <0.05 level using two-sided tests. All statistical
analyses were carried out using the Statistical Analysis
Software (SAS) System version 9.2 (Cary, NC, USA) and
STATA (version 10.0).

Results

Out of the 6,616 respondents who completed the survey,
6,429 were included in this analysis, as they had provided
full information on their employment and work status. Of
these, 71 % (n = 4,594) were employed, 24.5 % (n =
1,522) were economically inactive, and 4.5 % (n = 313)
were unemployed. Among those who were employed,
87.8 % were working full time and the remaining 12.2 %
were working part time. Table 1 shows the distribution
of socio-demographic and clinical characteristics of the
sample by employment status. The 12-month prevalence of
any mental disorders alone (excluding those with comorbid
physical disorders) in those who were employed was
2.3 versus 5.3 % among the unemployed (> = 87.3,
P < 0.001). Significantly higher rates of MDD, dysthymia,
GAD, and OCD were found among the unemployed
compared to the economically inactive and employed
groups. MDD was the commonest mental illness across the
three groups.

Table 2 shows the estimate of rate ratios (RR) of work-
lost days (absenteeism) and work-cutback days (presen-
teeism) for those with and without mental disorders among
employed respondents. The mean days of absenteeism
among those without any mental and physical disorders
was significantly lower compared to those with any phys-
ical disorder only and comorbid mental—physical disorders.
Multivariate NB regression models adjusted for age and
gender showed that those with any physical disorders only
and comorbid mental—physical disorder have significantly
higher RR of work-lost days as compared to those without
any mental and physical disorders. The RR of absenteeism
was lower among those with any mental disorder than
those with physical disorder. However, the rates between
the two groups were not significantly different.

The mean days of presenteeism among those without
any mental and physical disorders were significantly lower
as compared to those with any mental disorders only and
comorbid mental-physical disorders. Multivariate NB
regression models adjusted for age and gender showed that
those with mental disorder only, any physical disorder

only, and comorbid mental-physical disorder have signif-
icantly higher RR of presenteeism days as compared to
those without any mental and physical disorders: respon-
dents with comorbid mental-physical disorder have 3.5
times higher risk of presenteeism. The RR of presenteeism
was higher among those with comorbid mental-physical
disorders than those with physical disorder and mental
disorder. However, the rates between the groups were not
significantly different.

Of those in the active labor force with a history of
12-month mental disorder, 86.5 % had never sought
treatment (Table 3).

Discussion

Our findings are consistent with those in the extant litera-
ture regarding the significantly higher rate of unemploy-
ment among the mentally ill, as well as the presence of
considerable work disability (in terms of absenteeism and
presenteeism) [15, 18]. The prevalence of mental illnesses
in Singapore’s population is relatively lower as compared
to that reported in the Western countries [30] which are
reflected in the relatively low rates of mental illnesses
among those employed. Similar to the recent report by de
Graaf et al. [31], we found MDD to be the most prevalent
disorder among the employed, although our rate of 2.2 %
(12-month prevalence) was lower than their reported rate
of 4.2 %. The average absenteeism from this group with
mental disorders was 0.5 days of work loss per month per
capita and is equivalent to an annualized national projec-
tion of approximately 0.3 million lost productivity days in
the workforce of those aged 18 years and above.

The high rate of unemployment among those with
mental illness is probably due to a number of reasons. It
could be a consequence of the direct disabling effect of
mental disorder on vocational functioning leading to loss of
work, or a less direct effect through how mentally ill
people perceive themselves and how they are perceived by
co-workers and employers—the latter have often been
shown to be reluctant to hire a person with a history of
mental disorder [32, 33] Mentally ill people may be
reluctant to seek employment for fear of having to disclose
their illness; a Scottish survey found that 43 % of the
respondents had not sought work because of such a fear
[34]. In an US national survey of people with disabling
mental disorders, 32 % reported that they were turned
down for a job after disclosing their mental disorder [35],
others were either dismissed, demoted, shunned, or har-
assed by co-workers [36].

The assessment of productivity should include both
absenteeism—which is easier to measure and translate into
economic loss, and presenteeism, which will provide a more
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Table 1 Socio-demographic and clinical characteristics of the sample by employment status

Employed (n = 4,594) Economically inactive (n = 1,522) Unemployed (n = 313) P value
n % SE n % SE n % SE
Socio-demographic
Age group
18-34 1,649 75.9 1.2 441 18.8 1.1 131 5.3 0.6 <0.0001
35-49 1,863 82.9 1.1 359 14 1 72 3.1 0.5
50-64 995 69.1 1.7 436 25.8 1.6 81 5.1 0.8
>65 87 24.2 3.1 286 70.1 33 29 5.7 1.6
Ethnicity
Chinese 1,452 714 1 427 24.3 0.9 85 43 0.5 0.0109
Malay 1,579 67.8 0.9 595 26.7 0.9 126 5.6 0.5
Indian 1,366 69.7 1 443 253 1 94 5 0.5
Others 197 78.3 2.5 57 18.4 23 8 33 1.2
Gender
Female 1,888 62.3 1.2 1,173 334 1.2 161 4.3 0.5 <0.0001
Male 2,706 80.2 1.1 349 15 1 152 4.8 0.5
Marital
Single 1,298 74.3 1.4 330 18.6 1.2 142 7.1 0.8 <0.0001
Married 3,039 72.6 1 1,010 25 1 121 2.5 0.3
Divorced/separated 195 73.3 4.1 40 16.2 3.6 24 104 2.8
Widowed 62 23.8 4.2 142 65.4 4.8 26 10.8 3.1
Education
Pre-primary 94 31 39 172 58.3 43 37 10.7 2.7 <0.0001
Primary 520 58.2 2.5 323 36.8 2.4 59 5 1.1
Secondary 1,338 69.5 1.6 486 26.3 1.5 86 4.2 0.7
Pre-U/junior college/diploma 983 73.8 1.7 265 224 1.6 49 39 0.7
Vocational/ITE 585 82.1 22 80 13.2 2 41 4.7 1.1
University 1,074 84.8 1.3 196 11.6 1.2 41 3.6 0.7
Income
Below $SD 20,000 1,778 53.1 1.3 1,265 39.8 1.2 247 7.2 0.7 <0.0001
$SD 20,000-49,000 1,832 97.7 0.5 14 0.8 0.3 21 1.6 0.4
Above $SD 50,000 918 97.7 0.7 12 1.2 0.5 9 1.1 0.5
Mental disorder (12 months)
MDD 124 22 0.3 24 1.4 0.4 21 6.5 2.0 0.0001
Dysthymia 17 0.3 0.1 3 0.1 0.1 5 1.2 0.9 0.013
Bipolar 44 0.6 0.1 9 0.5 0.2 4 1.1 0.8 0.606
GAD 20 0.3 0.1 7 0.4 0.2 4 1.9 1.2 0.015
OCD 61 1.3 0.2 12 0.4 0.2 5 1.9 1.2 0.031
Alcohol abuse 22 0.6 0.2 2 0.2 0.1 2 0.9 0.8 0.294
Alcohol dependent 16 0.3 0.1 1 0.1 0.1 1 0.8 0.8 0.442
Mental and physical disorder (lifetime)
Only mental 116 2.3 0.3 18 1.0 0.3 16 53 1.8
Only physical illness 1,671 36.1 1.0 728 53.1 1.8 138 424 4.2
Comorbid physical-mental 134 24 0.3 28 14 0.4 15 5.1 1.8
No mental and physical illness 2,673 59.2 1.0 748 44.5 1.8 144 47.2 4.2 <0.001

realistic estimate of the magnitude of lost productivity. We
found that physical and mental disorders are related to
presenteeism and absenteeism, both independently and as
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comorbid disorders, with the greatest loss of absenteeism
and presenteeism being among those with comorbid disor-
ders. Kessler et al. [37] found that the mean impairment
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Table 2 Mean and rate ratios (RR) of work-lost days and work-cutback days among employed respondents with 12-month mental disorders

Lifetime disorder Work-lost days

Work-cutback days

Mean SE  Univariate analysis Multivariate Mean SE  Univariate analysis ~ Multivariate analysis
analysis
RR* 95 % CI RR® 95 % CI RR* 95 % CI RR” 95 % CI
MDD 0.6 0.2 1.7 (0.9, 3.3) 1.6 (0.8, 3.0) 0.5 0.2 1.3 (0.7, 2.4) 09 (05,19
Dysthymia 0.5 0.5 1.4 (0.2, 8.6) 1.2 (0.2,7.3) 0.7 0.4 1.7 (0.6, 5.0) 1.4 (05, 4.1)
Bipolar 1.2 0.5 35 (1.6, 7.6)%* 32 (14,7.1)* 1.3 0.4 3.0 (1.5, 6.2)** 24 (1.2,4.8)*
GAD 1.3 0.6 32 (1.2, 8.6)* 32 (1.2,8.6) 24 0.9 5.8 (2.7, 12.6)** 4.6 (2.0,910.5)%*
OCD 0.5 0.2 1.5 (0.6,3.7) 1.5 (0.6,3.9) 0.8 0.3 1.8 (0.9,3.7) 1.7 (0.7, 3.9)
Alcohol abuse 0.1 0.1 03 (0.1, 1.1) 0.3 (0.1, 1.1) 0.9 0.4 23 (0.8, 6.3) 2.3 (0.8, 6.3)
Alcohol dependent 1.1 0.7 3.1 (0.9, 10.3) 3.0 (09,103) 52 4.0 12.7 (2.7, 59.4)** 123 (2.5, 60.9)**
Only mental 0.5 0.2 2.0 (0.9, 4.4) 22 (09,49 0.8 0.2 23 (1.2,4.2)* 24 (1.2,4.7)*
Only physical illness 0.5 0.1 1.8 (1.1, 2.9)* 22 (1.4,37)** 0.5 0.1 1.4 (0.9, 22) 1.7 (1.1, 2.7)*
Comorbid physical- 0.8 0.2 29 (1.7, 4.8)** 25 (1.5,43)** 13 0.6 39 (1.5, 10.4)** 3.5 (1.2, 10.00)*
mental
No mental and 0.3 0.03 Ref Ref 0.3 0.05 Ref Ref
physical illness
* P < 0.05, ** P <0.01
* Univariate negative binomial regression model
° Multivariate negative binomial regression model adjusted for age and gender
Table 3 Treatment gap by employment status
Treatment gap Employed Economically inactive Unemployed P value®
n % SE n % SE n % SE

MDD 124 80.8 54 24 92.4 4.5 21 57.5 15.7 0.043
Dysthymia 17 78.7 15.0 449 30.3 5 93.6 7.8 0.259
Bipolar 44 89.1 4.1 62.6 25.6 4 20.3 18.5 -
GAD 20 60.4 16.7 56.4 28.2 4 93.9 6.9 0.001
OCD 61 85.2 6.6 12 95.2 5.0 5 54.6 29.9 0.345
Alcohol abuse 22 97.5 1.8 2 100.0 0.0 2 100.0 0.0 -
Alcohol dependent 16 91.1 5.9 100.0 0.0 1 100.0 0.0 -
Any mental condition 250 86.5 3.1 46 88.4 6.6 31 63.9 12.3 0.048

* Chi square test

days among those patients with physical disorders were
equivalent to those with mental disorders. In terms of pre-
senteeism, the presence of comorbidities has the greatest
effect, which might imply that the treatment of the physical
disorder alone might not restore the individual to a full
return to productivity.

Not only do mentally ill people continue to work despite
having symptoms albeit cutting back on their work, the
majority of them also do not seek help. This is especially of
concern given the availability of effective treatments and
the positive effect as shown by a study demonstrating that
the improvement in productivity following treatment is
more than enough to offset the costs of treatment [17].

There is a need for further research to understand why
they do not seek help. Possible reasons include personal
traits like stoicism, a work climate that discourages taking
medical leave [38], lack of recognition or denial of a
mental disorder, and/or fear of stigma and discrimination.
The Ilatter might be justified in that strong negative
responses to people with mental disorder in their place of
employment have been reported [32]. In a number of sur-
veys, employers have expressed more negative attitudes
about employing people with a history of mental disorders
than about almost any other group [39-41].

Our findings ought to be interpreted in the context of the
limitations of the study.
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As with most studies of this nature, much of the infor-
mation is dependent on the respondent’s recall, which other
than being affected by memory, is subjected to other recall
bias, and the possibility that some types of mental disorders
lead to negative and distorted perceptions about personal
self-worth [42], including biased reports about vocational
functioning. We were also unable to differentiate if those
working part time did so out of choice, as compared to
those compelled to do so—this latter group would be
classified as underemployment, which also includes those
substantially overqualified for the work one does, and/or
earning very low income [43, 44]. Lastly, presenteeism and
absenteeism were measured by brief self-report question-
naires included in the 30-day functioning module of the
CIDI. We were unable to corroborate the reported days of
absenteeism with any administrative database or employ-
ment records, thus the data is subject to recall bias and
under-reporting. The strength of this study was the use of
an internationally recognized diagnostic tool (the CIDI) to
identify cases according to standard classifications in a
nationally representative sample, and although it is based
on interviews with respondents, studies have shown that
self-reported data from people with mental disorders are
generally reliable [45].

The results reported here have important clinical, eco-
nomic, and social implications. In the light of the high
unemployment rate among the mentally ill, numerous
studies have indicated that individuals with mental disor-
ders do want to work or consider themselves able to work,
and have also expressed the need for vocational rehabili-
tation [46—49]. Vocational rehabilitation and supported
employment have established themselves as evidence-
based practice and an important intervention in community
psychiatry [50]. Currently in Singapore, a few Voluntary
Welfare Organizations (VWOs) as well as the Institute of
Mental Health, which is a tertiary care provider of mental
health, offer both sheltered and supported employment.
However, considerable work still needs to be done to
reduce stigmatization and discrimination of those who are
mentally ill in the workplace. Research of the employment
needs of the mentally ill in Singapore needs to be done, as
well as the cost-effectiveness of workplace interventions to
screen and treat workers who are mentally unwell.

The high proportion of mentally unwell and untreated
workers indicates the need for a raft of interventions: this
would include mental health literacy programmes, imple-
menting non-stigmatizing and non-discriminatory screen-
ing, and early detection mechanisms in the workplace, and
making clinical care affordable and accessible. However,
clinical treatment on its own might not be enough if the
work environment is the cause or contributor to a person’s
poor mental health [16, 51, 52]. Improving working envi-
ronment requires action and commitment from employers
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who could be persuaded to act based on a business case of
the net economic benefit of improved productivity [18, 53].
At a national level, these findings could contribute to
policy formulation by providing information on the dif-
ferential consequences of mental disorders on the work-
force in terms of lost work productivity and paving the way
for a more rational allocation of scarce resources.
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