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ABSTRACT
Objectives: Poverty reduction interventions through
cash transfers and microcredit have had mixed effects
on mental health. In this quasi-experimental study, we
evaluate the effect of a living wage intervention on
depressive symptoms of apparel factory workers in the
Dominican Republic.
Setting: Two apparel factories in the Dominican
Republic.
Participants: The final sample consisted of 204
hourly wage workers from the intervention (99) and
comparison (105) factories.
Interventions: In 2010, an apparel factory began a
living wage intervention including a 350% wage
increase and significant workplace improvements.
The wage increase was plausibly exogenous because
workers were not aware of the living wage when
applying for jobs and expected to be paid the usual
minimum wage. These individuals were compared
with workers at a similar local factory paying
minimum wage, 15–16 months postintervention.
Primary outcome measures: Workers’ depressive
symptoms were assessed using the Center for
Epidemiologic Studies-Depression Scale (CES-D).
Ordinary least squares and Poisson regressions were
used to evaluate treatment effect of the intervention,
adjusted for covariates.
Results: Intervention factory workers had fewer
depressive symptoms than comparison factory workers
(unadjusted mean CES-D scores: 10.6±9.3 vs 14.7±11.6,
p=0.007). These results were sustained when controlling
for covariates (β=−5.4, 95% CI −8.5 to −2.3, p=0.001).
In adjusted analyses using the standard CES-D clinical
cut-off of 16, workers at the intervention factory had a
47% reduced risk of clinically significant levels of
depressive symptoms compared with workers at the
comparison factory (23% vs 40%).
Conclusions: Policymakers have long grappled with
how best to improve mental health among populations in
low-income and middle-income countries. We find that
providing a living wage and workplace improvements to
improve income and well-being in a disadvantaged

population is associated with reduced depressive
symptoms.

INTRODUCTION
Depression is a common illness worldwide
and an especially important global public
health issue. The lifetime prevalence of
depression is estimated at 12%, with even
higher rates among patients with chronic
medical illnesses.1 2 Depressive disorders
cause significant disability and are a leading
cause of the global burden of disease,

Strengths and limitations of this study

▪ To the best of our knowledge, this study is the
first to assess the impact of a living wage pro-
gramme on workers’ mental health in the devel-
oping world.

▪ This living wage programme is unique because it
provides a much larger income shock (350%
wage increase) than other income interventions
(typically <140%) as well as significant work-
place improvements.

▪ Although not randomly assigned due to ethical
and logistical constraints, workers at the inter-
vention factory were hired with no knowledge of
the living wage intervention and we statistically
controlled for all covariates in adjusted analyses.

▪ Workers earning a living wage for 15–16 months
had significantly lower levels of depression
symptoms compared with workers at a factory
paying minimum wage.

▪ Our results suggest that earning a living wage in
a positive work environment may have a pro-
foundly positive effect on mental health;
however, data were cross sectional so causality
cannot be shown.
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increasing by 37.5% between 1990 and 2010 due to
population growth and aging.3 Depression is profoundly
costly to both individuals and society, and is associated
with significantly increased healthcare costs.2 Women
are far more likely to suffer from depression than men,
and maternal depression has been shown to negatively
impact child growth and development, especially in low-
income and middle-income countries.4 5

Reviews of cross-sectional and longitudinal,
population-based studies in Africa, Asia, and Latin
America show that individuals who are poor and margin-
alised have a much greater risk of depression and other
common mental disorders.6–8 Poverty can lead to
mental illness via social causation mechanisms such as
inadequate resources to manage stressors, disempower-
ment, stigma, malnutrition, hopelessness, helplessness,
income insecurity, marginalisation, perceived depriv-
ation and reduced access to health services.9 Mental
illness can then lead to further impoverishment due to
increased health costs, loss of employment and reduced
productivity.9 Unfortunately, the burden of mental
illness in low-income and middle-income countries has
remained largely unaddressed and access to mental
healthcare is often limited or non-existent.10

Recent studies of income interventions designed to
combat poverty in the USA, Canada, and selected low-
income and middle-income countries have found mixed
effects on mental health. Rigorous randomised evalua-
tions of welfare programmes in the USA and Canada
have generally found decreased levels of depression in
welfare recipients except when financial incentives were
tied to employment mandates.11–14 Similarly, the intro-
duction of a guaranteed annual income experiment in
Canada was found to coincide with an 8.5% reduction
in hospitalisations due to reductions in mental health
and accident/injury codes.15 The smaller body of
research exploring this question in low-income and
middle-income countries has yielded more mixed
results. Ecuador’s unconditional income supplements
were found to have no effect on maternal depression at
17 months,16 while Nicaragua’s conditional cash transfer
programme was only weakly associated with improve-
ments in caregiver mental health after 9 months.17

However, Mexico’s Oportunidades conditional cash trans-
fer programme was associated with modest reductions in
depressive symptoms,18 and caregivers in South Africa
receiving child support grants were found to have signifi-
cantly lower odds of common mental disorders.19 In
India, women’s participation in microcredit programs
was associated with a lower likelihood of reporting emo-
tional stress and poor life satisfaction,20 whereas a
similar study conducted in Bangladesh did not find a
relationship.21

The present study extends this body of research by
evaluating the effects of a living wage and workplace
improvement intervention on depressive symptoms for
private sector apparel workers in the Dominican
Republic. This living wage intervention is unique

compared to previously studied income interventions in
that it directly targets workers and provides an exogen-
ous income increase of a much greater magnitude
(approximately 3.5 times the local minimum wage). A
living wage is set at a level that allows workers to meet
basic needs, and is typically significantly higher than the
minimum wage level.22 Despite the added labour cost,
living wages also offer a number of advantages for
employers including attracting a highly skilled and pro-
ductive workforce, decreased training and oversight
costs, reduced rates of turnover and absenteeism and sat-
isfying customer demand for ethically sourced goods.23

METHODS
Design and sampling
Intervention factory
The intervention factory was opened in April 2010 by an
American apparel company interested in creating a new
model of sweatshop free clothing manufacturing. The
intervention factory employs a total of 130 workers and
is located in a free trade zone in the Dominican
Republic. The factory was previously owned by another
clothing manufacturer that had employed up to 3000
workers before closing several years prior to the living
wage intervention. When this factory was closed down
and abandoned, many members of the local workforce
lost their jobs and were forced to choose between
unemployment or commuting to minimum wage jobs in
distant cities. When the new owners reopened the
factory and hired a local workforce, they committed to
paying a living wage, creating a positive work environ-
ment and respecting rights to collective bargaining.
The living wage was calculated by an independent

labour rights organisation using the local cost of sup-
porting a family of four. The living wage is approxi-
mately 3.5 times the free trade zone minimum wage, but
likely even greater than stated, given that workers often
do not receive even the local minimum wage to which
they are entitled due to wage underpayment, improper
overtime payments, fines and deductions, withholding of
wages for long periods of time, job placement fees and
lack of severance payments when plants close.24 This
wage increase was exogenous because factory job appli-
cants were not told about the living wage when they
were hired in December 2009, and they expected to be
paid the usual minimum wage. The living wage was not
announced until February 2010, shortly before the
factory opened. Later hires are likely to have known
about the living wage intervention, but they were not
included in our sample.
The living wage intervention also included key work-

place improvements such as rights to organise, higher
labour standards, work hour restrictions, no tolerance
for verbal, physical, or sexual abuse, rules intended to
prevent child labour, and occupational health and safety
upgrades. Management has a collaborative relationship
with the leadership of the local labour union, who
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participate in the factory management, production plan-
ning and professional and personal development pro-
grammes for employees. All new staff members,
including supervisors and managers, receive training
and orientation on workers’ rights. The factory’s compli-
ance with these standards is verified through intensive
on-the-ground monitoring of the factory by the same
independent labour rights organisation that calculated
the living wage.

Comparison factory
The comparison factory was selected because it was an
apparel factory of similar size to the intervention factory
and was located less than 50 miles from the intervention
factory. The comparison factory was also in a free trade
zone, which implies a similar economic climate in terms
of taxes, duties and import/export regulations. Working
conditions reflect the predominant model of apparel
assembly for export seen throughout factories in the
Dominican Republic.

Final sample
The final sample consisted of 204 workers, 99 workers
from the initial batch of hires at the intervention factory
and 105 workers from the comparison factory. Eligibility
was limited to workers being paid an hourly wage;
higher paid managerial, administrative and technical
employees were ineligible. At the intervention factory,
surveys were completed with 105 of the 107 eligible
workers. Six of the 105 participants (6%) were excluded
from the analyses because they had stopped working
during the follow-up period. At the comparison factory,
132 of 180 total workers were eligible to complete
surveys based on the same eligibility criteria. Of these
132 workers, 105 completed surveys, 18 were untrace-
able, 5 were not working, 3 were absent on the day of
the survey, and 1 refused to participate. A priori power
calculations were conducted to determine that the
sample size was large enough to detect a two unit or
greater difference in depressive symptoms between
groups using an assumed power of 80% and a signifi-
cance level of 5%.

Data collection and measures
The survey data presented here were collected in July
and August of 2011, 15–16 months after the intervention
factory opened. Consultation with local representatives
ensured that the interpretation of the interview ques-
tions matched the original intent in English.
Interviewers attempted to contact all eligible workers.
Union representatives and factory management pro-
vided assistance in locating survey participants.
Interviews were conducted in Spanish by a third party
survey agency and lasted approximately 2 h. The survey
agency explained the purpose of the survey, the volun-
tary and confidential nature of study participation, and
obtained signed consent from all participants. Workers
at both factories were interviewed in their homes on

Friday afternoons and weekends to avoid disrupting the
workweek.

Depression
The primary outcome of interest was depressive symp-
toms, measured using the Spanish version of the Center
for Epidemiologic Studies-Depression Scale (CES-D), a
20-item questionnaire with scores that range from 0 to
60.25 Items assess the frequency of symptoms during the
past week, including depressed mood, loss of interest
and/or pleasure in activities, fatigue, sleep and appetite
disturbances. The CES-D has been validated for use in
diverse Spanish speaking populations.18 26 We examined
workers’ total scores on the 20-item measure and their
scores for the four subscales: depressive symptoms,
somatic symptoms, lack of positive affect and interper-
sonal relations. Of the 20 items, up to 4 were imputed
where necessary using the mean of the non-missing
responses for that individual; only four individuals (<2%
of total) had scores with imputed values. A total score of
16 has frequently been used as the cut-off indicating
clinical levels of distress in the USA, although research
from Mexico suggests that a higher cut-off score may be
more culturally appropriate for identifying clinically sig-
nificant levels of depressive symptoms in Spanish speak-
ing populations.26 We also used a more conservative
CES-D cut-off score of 20 (75th centile).

Covariates
Demographic (gender, age, years of work experience),
education and health during the first 15 years of life
were obtained via self-report. Adult height reflects child-
hood health and general population health,27 and was
measured using standardised methods.28

Data analysis
We examined covariate balance between workers in the
intervention and comparison factories to determine how
well matched the workers were on sociodemographic
variables that could affect depressive symptoms. We then
compared the group means using t tests and tests of pro-
portions. We analysed the continuous CES-D measure
using multivariable, linear, ordinary least squares regres-
sion, regressing the CES-D score on the independent
variable of interest, factory site. We statistically controlled
for the following factors that occurred prior to interven-
tion exposure: age, gender, current height, highest level
of education, childhood health and total years of work
experience. Possible interaction effects for gender, edu-
cation and childhood health were also examined. To
check the robustness and clinical significance of our
findings, we estimated relative risks using the Poisson
likelihood and robust SEs with dichotomous CES-D out-
comes based on clinical cut-offs of 16 and 20.29

Statistical analyses were conducted using STATA V.10.1
(STATA Corporation, College Station, Texas, USA).
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RESULTS
Workers at the intervention factory were not statistically
different from workers at the comparison factory for
age, childhood health and total years of work experi-
ence (table 1). Workers at the intervention factory were,
however, more likely to be female, taller and have com-
pleted at least secondary school.
Workers at the intervention factory had lower mean

depressive symptom scores than workers at the compari-
son factory (10.6±9.3 vs 14.7±11.6, p=0.007) (table 2);
depressive symptom scores had a much wider distribu-
tion among workers at the comparison factory when
compared with the intervention factory (figure 1).
Using the standard CES-D cut-off score of 16, 23% of
workers at the intervention factory reported clinical
levels of depressive symptoms compared to 40% of
workers at the comparison factory (p=0.010). Using a
more conservative CES-D cut-off score of 20, 17% of
workers at the intervention factory and 29% of workers
at the comparison factory reported clinical levels of
depressive symptoms (p=0.053).
In adjusted analyses (table 3), working at the interven-

tion factory was significantly associated with lower levels
of depressive symptoms (β=−5.4 points, 95% CI −8.5 to
−2.3, p=0.001) while controlling for age, gender, height,
education, childhood health and work experience. The
treatment effect persisted for all four CES-D subscales:
depressed affect, somatic symptoms, lack of positive
affect and interpersonal relations. No significant treat-
ment interactions were identified with gender, education
or childhood health for the summary score or for the
subscales. Working in the intervention factory was also
associated with a reduced risk of clinically significant
levels of depressive symptoms among workers. Using the
standard CES-D cut-off score of 16, workers at the inter-
vention factory had an adjusted 47% reduced risk of
clinically significant levels of depressive symptoms
(IRR=0.53, 95% CI 0.34 to 0.83, p=0.006). Using a more
conservative CES-D cut-off score of 20, workers at the
intervention factory had an adjusted 48% reduced risk

of clinically significant levels of depressive symptoms
(IRR=0.52, 95% CI 0.30 to 0.92, p=0.024).

DISCUSSION
In this study, we measured the effects of an approxi-
mately 350% difference in wages and workplace
improvements on depression symptoms of apparel
workers in the Dominican Republic. Workers at the
intervention factory had significantly lower levels of
depression symptoms than workers at the comparison
factory in both unadjusted and adjusted analyses. The
treatment effect was also seen across all four CES-D sub-
scales: depressed mood, somatic symptoms, lack of posi-
tive affect and interpersonal relations. Workers at the
intervention factory also had a 47% reduced risk of clin-
ically significant levels of depressive symptoms as com-
pared with workers at the comparison factory.
This paper adds to the small body of existing research

investigating how reductions in poverty and workplace
improvements may lead to improved mental health. The
living wage component of the intervention represents a
substantially larger income shock than existing income
interventions. Unconditional and conditional cash trans-
fers tend to be around 5–25% of participants’ household
expenditures, while loans from MFIs are often ∼40% of
borrower’s gross monthly income.16 17 The large size of
the living wage may help to explain the magnitude of our
findings. The other major component of the living wage
intervention focused on workplace improvements,
including high labor standards, worker and union
empowerment, occupational health and safety improve-
ments and professional development programmes for
employees. Previous research suggests that workplace
improvements and empowerment may lead to improved
health outcomes,30 31 and these aspects of the interven-
tion likely contributed substantially to the differences in
depressive symptoms between the two sites. Given our
methodology, it is not possible to determine the degree
to which the wage increase and workplace improvement

Table 1 Description of preintervention population variables in intervention and comparison factories

Category Subcategory

Comparison factory

N=105

Intervention factory

N=99

p Value for

difference†

Age (Mean±SD) 34.19±8.42 34.95±4.98 0.437

Gender (%) Men 46 (43.8) 24 (24.2) 0.003**

Women 59 (56.2%) 75 (75.8%)

Height (cm, Mean±SD) Men 168±6 171±4 0.028*

Women 157±5 159±5 0.019*

Highest level of education (%) Primary or lower 56 (53.3) 25 (25.3) 0.000**

Secondary or higher 49 (46.7) 74 (74.7)

Childhood Health (%) Fair or poor 33 (31.4) 39 (39.4) 0.234

Good or excellent 72 (68.6%) 60 (60.6%)

Total years of work experience (Mean±SD) 13.4±7.62 13.2±5.43 0.840

*=p<0.05; **=p<0.01.
†Tests of difference conducted using t test or test of proportions where appropriate.
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components of the intervention individually contributed
to the outcomes.
To put these findings into context, the difference in

depressive symptoms associated with the living wage
intervention can be compared to the effects of medical
and psychotherapeutic treatment for depression.
Randomised controlled trials assessing antidepressant
medications have found they typically offer a two to four
point advantage over placebo as assessed by a standard
outcome measure such as the Hamilton Rating Scale for
Depression,32 or an estimated 10–15% difference in
response or remission rates.33 The efficacy of psycho-
therapy is comparable to that of antidepressants.34 35

The major limitation to our study is the lack of baseline
data from both sites, which would have allowed for

longitudinal analysis. Given our cross-sectional method-
ology, we can associate the differences in depressive symp-
toms at the two factories with the living wage
intervention, but cannot demonstrate causality. Another
important limitation to the interpretation and generalis-
ability of our findings is the non-randomised assignment
of workers to intervention and comparison factories, due
to ethical and logistical constraints. This unique interven-
tion was initiated by a private manufacturing company
opening a new model of apparel factory at a predeter-
mined site, therefore some differences between workers
at the intervention and control sites are to be expected.
Although the two groups were generally similar, interven-
tion factory workers were more likely to be women, to be
taller, and to have achieved at least a secondary education
than workers at the comparison factory.
Our quasi-experimental design is justified by the fact

that workers at the intervention factory were hired in
December 2009, with no knowledge of the living wage
intervention until it was announced in February 2010. It
is plausible that these workers hired at the intervention
factory started with higher than average levels of depres-
sive symptoms due to the closure of the town’s previous
major manufacturing employer and the psychological
impact of being unemployed or commuting long dis-
tances. However, it is also possible that word of the dra-
matically increased wages spread locally to prospective
employees during the hiring period, potentially attract-
ing more motivated workers who may have been less
depressed to begin with. While we selected a comparison
factory that was as similar as possible to the intervention
factory and controlled for all measured variables in our
adjusted analyses, our study does not benefit from the
same strength of causal inference as an experimental
design.
We find that providing a living wage and workplace

improvements to improve income and well-being in a
disadvantaged population may have a ripple effect of
also reducing depressive symptoms. The large difference
in levels of depressive symptoms between the two

Table 2 Summary of depression variables, unadjusted, in intervention and comparison factories

CES-D Scores Comparison mean (SD) Intervention mean (SD) p Value for difference†

Continuous outcomes

Full depression scale (0–60) 14.7 (11.6) 10.6 (9.3) 0.007**

Depression subscales

Depressed affect/mood (0–21) 4.3 (4.7) 3.0 (3.5) 0.031*

Somatic symptoms (0–21) 5.4 (4.5) 4.1 (3.8) 0.023*

Lack of positive affect (0–12) 4.0 (2.7) 2.9 (2.7) 0.004**

Interpersonal relations (0–6) 1.0 (1.5) 0.6 (1.1) 0.077

n (%) n (%)

Dichotomous with cut-off

Depression score >16 42 (40) 23 (23) 0.010*

Depression score >20 30 (29) 17 (17) 0.053

*p<0.05; **p<0.01.
†Tests of difference conducted using t test or test of proportions where appropriate.
CES-D, Center for Epidemiologic Studies-Depression Scale.

Figure 1 Distribution of total CES-D scores for comparison

and intervention factory workers. Boxes denote the IQR

between the first and third quartiles (25th and 75th centiles,

respectively) and the blue line inside denotes the median.

Whiskers denote the lowest and highest values within 1.5

times IQR from the first and third quartiles, respectively.

Circles denote outliers beyond the whiskers. The red line

denotes the total CES-D score of 16 that has frequently been

used as the cut-off indicating clinical levels of distress.

CES-D, Center for Epidemiologic Studies-Depression Scale.
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factories included in our study suggests that earning a
living wage in a positive work environment may have a
profoundly positive effect on mental health. The magni-
tude of this difference is significantly greater than the
largely mixed effects of other income interventions on
depression, and more in line with treatment effects of
antidepressant medications and psychotherapy.
The findings in this study will have the potential to

enhance our understanding of the impact of economic
and employment interventions on depression in the
poor. This contribution is especially relevant to low-
income settings where targeted approaches to improving
mental health are often infeasible given the large burden
of mental illness and limited availability of specialised ser-
vices. In this setting, maximising the positive physical and
mental health influences of economic development pro-
grammes and working condition improvements is a
promising strategy. Even in the US, where the prevalence
of mental disorders remains very high despite massive
expenditure,36 wage and workplace interventions may be
valuable for improving mental health and offer new
avenues for future health policy efforts.
Further research is needed to see whether the living

wage intervention’s association with decreased levels of
depression symptoms will continue to grow with time,
level off or possibly diminish. Replication of this study is
needed with larger sample sizes, longitudinal data collec-
tion and in different contexts. Future research is also
needed to disentangle the effects of the wage increase
and workplace improvement components of the inter-
vention and to better understand the mechanisms
responsible for the differences in depressive symptoms.
Finally, it will be important to examine potential syner-
gistic effects of living wage intervention components spe-
cifically targeting mental health.
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