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ABSTRACT
Whereas monetary poverty is associated with increased 
risk of depressive symptoms in young people, poverty is 
increasingly understood as a multidimensional problem. 
However, it is yet to be understood how the associations 
between different dimensions of poverty and youth mental 
health differ across countries. We examine the relationship 
between multidimensional, as well as income poverty, and 
depressive symptoms in young people (age 11–25 years) 
across three middle- income countries. Based on harmonised 
data from surveys in Colombia, Mexico and South Africa (N=16 
173) we constructed a multidimensional poverty index that 
comprised five deprivations. We used Poisson regression to 
examine relationships between different forms of poverty with 
depressive symptoms across the countries. Multidimensional 
poverty was associated with higher rates of depressive 
symptoms in the harmonised dataset (IRR (incidence rate 
ratio)=1.25, 95% CI 1.10 to 1.42), in Mexico (IRR=1.34, 95% 
CI 1.11 to 1.64) and Colombia (IRR=2.01, 95% CI 1.30 to 3.10) 
but not in South Africa, a finding driven by a lack of associations 
between child labour and health insurance coverage with 
depressive symptoms. There was only an association with 
income poverty and depressive symptoms in South Africa, not 
in Colombia or Mexico. Depressive symptoms were associated 
with individual deprivations such as school lag, child labour 
and lack of access to health services in the harmonised 
dataset, but not with household deprivations, such as parental 
unemployment and housing conditions, though the opposite 
pattern was observed in South Africa. Our findings suggest 
that the importance of specific dimensions of poverty for 
mental health varies across countries, and a multidimensional 
approach is needed to gain insights into the relationship 
between youth depression and poverty.

INTRODUCTION
Poverty is associated with poorer mental health 
outcomes,1–3 which in turn can reduce the future 

Key questions

What is already known?
 ► Poverty increases vulnerability to mental health 
problems in young people in upper- middle- income 
countries (UMICs).

 ► Most studies have measured poverty focusing on 
monetary deprivations at the household/parental 
level with very few studies measuring poverty at the 
level of the individual young person.

 ► Poverty is multidimensional, though no studies have 
compared the relationship between depressive 
symptoms and multidimensional poverty in young 
people across countries.

What are the new findings?
 ► The relationship between poverty and depressive 
symptoms among young people differs across di-
mensions of poverty and between countries.

 ► The higher the multidimensional poverty, the more 
prevalent the depressive symptoms in Colombia and 
Mexico, but not South Africa.

 ► Depressive symptoms were associated with individ-
ual deprivations, such as education, but not house-
hold deprivations, such as parental unemployment.

 ► An opposite pattern was observed for South Africa.

What do the new findings imply?
 ► Our results suggest the importance of different 
deprivations across countries.

 ► Further longitudinal analysis and intervention using a 
nuanced approach that consider the specific poverty 
dimensions relevant for each country is critical to 
improve the mental health of young people in UMICs.

 ► These results have important implications for policy 
as they show that potential targets for interventions 
targeting poverty and mental illness cycles need to 
be informed by locally valid deprivation measures 
with clear associations with mental health.
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life chances of young people (defined as ages 10–24 years by 
the WHO), a particularly vulnerable group with high rates 
of depression.4 Poverty sets a trajectory for long- term mental 
health in later life,5 and it is a strong predictor of education 
and employment outcomes.6 7

Most research on the association between poverty 
and mental health has followed a monetary approach 
to measuring poverty, which is inconsistent with recent 
alternative approaches that conceptualise poverty as 
more complex than a shortfall of income. Some studies 
define poverty as consumption of goods and services, 
which is arguably a more material measure of poverty.2 
In addition, the evidence for an association between 
mental health and monetary measures of poverty such 
as income and consumption is fairly inconsistent, with 
systematic reviews demonstrating that these relationships 
are dependent on context (such as levels of income and 
inequality).8 9

Multidimensional measures of poverty, conceptu-
alise poverty as a spectrum of deprivations encompassing 
various dimensions of well- being.9–12 To the best of our 
knowledge, no studies have so far adopted a multidimen-
sional approach to understand the relationship between 
poverty and mental health in young people in low/
middle- income countries (LMICs).

There are two key reasons why a multidimensional 
approach is important to understand the link between 
poverty and depressive symptoms. First, this relationship 
may differ depending on whether poverty is measured 
at the household (eg, household income poverty) or 
individual level (eg, lack of access to education). Most 
studies have measured poverty focusing on deprivations 
at the household/parental level with very few studies 
measuring poverty at the level of the individual young 
person. Second, most studies have focused on monetary 
dimensions of poverty,13–15 but non- material dimensions 
of poverty might each have their own complex relation-
ship with depressive symptoms. For example, education 
deprivations may have a bi- directional association with 
depression, by which poor education worsens depres-
sion outcomes, while depression in turn reduces school 
performance and increases drop out.16 Deprivations in 
access to health services and healthcare insurance may 
prevent young people from receiving adequate preven-
tion and treatment for depressive symptoms.17 Housing 
deprivations may impose stress and reduce stability, 
thereby increasing depressive symptoms.18 Other depri-
vations related to the wider household, such as parental 
unemployment or income, have also been shown to 
increase childhood depressive symptoms through finan-
cial stress, damages to familial relationships and poor 
parental support.19 Psychosocial aspects of poverty may 
also increase depressive symptoms in young people,20 21 
for example, by influencing the opportunities to achieve 
aspirations, which may lead to low self- esteem and psycho-
logical distress.22 23

Furthermore, there may be cross- country differences 
in how different dimensions of poverty relate to mental 

health. The relationship between multidimensional 
poverty and youth depressive symptoms is not necessarily 
the same in all countries, and it is important to under-
stand which dimensions are more salient in different 
countries. This paper aims to examine these relation-
ships across three countries—South Africa, Mexico and 
Colombia to explore how the association between multi-
dimensional poverty and depressive symptoms in young 
people may differ between countries. While these coun-
tries share similarities, such as rapid economic growth 
and growing levels of income inequality, they are also 
distinct in their cultural, social and economic contexts. 
For instance, South Africa has high levels of unemploy-
ment and lower levels of earnings,24 relative to the other 
countries. We hypothesise that these contextual differ-
ences result in a different relationship between mental 
health and specific dimensions of poverty.

We make a novel contribution to the literature by 
assessing the relationship between depressive symptoms 
and multidimensional poverty in young people and 
comparing these relationships across different countries. 
Based on the multidimensional poverty index (MPI), 
which comprises deprivations in health, income, educa-
tion and standard of living indicators,25 we aim to capture 
how different dimensions of poverty relate to depression 
in young people. One paper has used an MPI to examine 
this relationship Li et al,26 but they did not report on 
how specific deprivations relate to depression in young 
people.

In an earlier paper (Diaz et al, under review), we used 
data from Colombia to examine the nature of the rela-
tionship between multidimensional paper and mental 
health in Colombia. We found that poverty deprivations 
associated with human capital are associated with mental 
health, while there are less associations material depri-
vation. Yet, these findings may be specific to Colombia, 
a country with a unique history of income inequality, 
armed conflict and internal displacement that may 
render associations between different dimensions of 
poverty and mental health different from those in other 
countries. Using standardised data, the current paper 
aims to extend this analysis to assess this relationship 
in Colombia, Mexico and South Africa, three countries 
with very different socioeconomic, political and histor-
ical contexts. Both papers are the output of a common 
collaborative project funded by the UK Economic and 
Social Research Council, the CHANCES- 6 project, 
whose aim is to understand the impact and mechanisms 
linking poverty and mental health in six LMICs. Further 
details of the CHANCES- 6 project are available in our 
protocol paper published in Social Psychiatry and Psychi-
atric Epidemiology volume (https://link.springer.com/ 
article/10.1007/s00127-021-02043-7).

This study focuses on depressive symptoms as depres-
sion is the most common mental health disorders among 
adolescents globally27 and, while depression has been 
shown to be associated with poverty,2 3 28 no studies have 
explored how this relationship differs across dimensions 
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of poverty as well as across countries. Furthermore, this 
is the outcome that is most commonly measured in a 
consistent way across the different countries. We hypoth-
esise that deprivations that depressive symptoms may be 
associated with deprivations that relate directly to young 
people’s aspirations or psychological sense of self, such 
as education or child labour, rather than deprivations 
defined at the household level.

METHODS
Data
Data came from three nationally representative datasets 
for each country: the Colombian data were from the 2015 
National Mental Health Survey (2015 CMHS), a nationally 
representative, probabilistic survey.29 The survey involved 
in- depth questionnaires separated by age groups, adoles-
cents from 12 to 17 years old and adults aged 18+ years 
old. There were 3607 participants between the ages of 
11–25 years with complete data required for this study. 
The Mexican Family Life Survey (MxFLS) is a longitu-
dinal, nationally and regionally representative survey, 
including urban and rural areas. The sample included 
8400 households in 150 communities across Mexico, 
collected over a 10- year period in three rounds from 
2002, 2005–2006 and 2009–2012. This study took data 
from the latest wave 3 (2009–2012) and involved separate 
questionnaires for children under 15 years, and those 15 
years and above. There were 7405 participants between 
the ages of 11 and 25 years with data required for this 
study. The South African data came from the nationally 
representative National Income Dynamics Study, a 5- wave 
longitudinal survey from 2008 to 2017 which aims to 
provide representative socioeconomic, behavioural and 
anthropometric data. This longitudinal study originally 
recruited a sample of over 28 000 individuals.30 We used 
data from the fifth wave collected in 2017 from partic-
ipants aged 15–24 years, which comprised 5161 partici-
pants between the ages of 15 and 25 years.

Measures of multidimensional poverty
We adapted the Colombian Multidimensional Poverty 
Index (CMPI) developed by Angulo et al31 and based 
on Alkire and Santos25 approach, to the three countries 
under study. The CMPI consists of 15 poverty indica-
tors which capture five dimensions of poverty: house-
hold education conditions; individual childhood and 
youth education conditions; labour; health and access 
to public utilities; and housing conditions. We did not 
include measures of childcare due to lack of data. The 
CMPI was chosen for two reasons: (a) while it is based 
on the Global MPI, it is adjusted in certain ways which 
are more relevant for upper- middle- income countries 
(UMICs), rather than low or lower- middle- income coun-
tries, and the collected indicators reflect this; and (b) the 
volume of missing measures of deprivations in the Global 
MPI in each country would have made harmonisation 

impossible, whereas there are substantially fewer missing 
measures for the31 CMPI across all countries.

Following the previously reported methodology,25 31 the 
CMPI is based on fourteen different indicators (measured 
dichotomously and referring to specific poverty- related 
deprivations of the five broader dimensions: education, 
childhood conditions, employment, health and access 
to public services). The specific deprivations are listed 
in online supplemental table 1. To calculate the CMPI, 
the 14 specific indicators are added using a nested 
weighting system, where the five broader dimensions 
have equal weight. As there are a different number of 
indicators within each dimension, indicators in different 
dimensions do not necessarily have the same weights: (a) 
household education conditions (two indicators), (b) 
childhood and adolescent conditions (four indicators), 
(c) labour market participation (two indicators), (d) 
health (two indicators) and (e) access to public utilities 
and housing conditions (five indicators). The resulting 
score is termed the C- weighted sum of deprivations and 
can take values from 0 to 1, where 0 reflects no depri-
vation, and 1 reflects deprivation across all indicators. 
(See online supplemental table 1 for details of dimen-
sions, indicators and weightings for the CMPI.) We used 
the continuous CMPI scores, and, for sensitivity analysis, 
we also calculated the ‘deprivation cut- off’, following 
previous studies25 in which the threshold for multidimen-
sional poverty is if the C- weighted sum of deprivations is 
equal or larger than the 0.33 threshold.31 We classified 
individuals living in households with a C- weighted sum 
of deprivations larger or equal to 0.33 as being in ‘multi-
dimensional poverty’. In other words, this approach clas-
sifies households as multidimensionally poor if they are 
deprived in 33% or more dimensions overall. For multi-
dimensional poverty, we used the continuous measure 
to avoid comparing large groups of people very close 
to the threshold. For the individual indicators, we used 
a dichotomy, distinguishing whether an individual was 
deprived in a specific dimension or not. We examine the 
relationship between both the overall multidimensional 
poverty and each of the dimensions separately. Online 
supplemental table 1 shows distributions of weighted 
multidimensional poverty scores of each country.31

Income measure of poverty
A traditional measure of poverty, income, was also investi-
gated. In South Africa, participants were asked to provide 
their monthly household income. In Colombia, partici-
pants were asked to provide their yearly wage and in 
Mexico participants were asked for their last 12 months 
of income. We then converted household income into 
country- specific quartiles, and classified individuals in 
the lowest quartile of income in each country as income 
poor.32 33

Depressive symptoms
The primary outcome is self- reported depressive symp-
toms (continuous), and the secondary outcome is risk for 
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depression (binary), using locally validated thresholds. 
These are taken from self- report questionnaires filled out 
by the young person in each country.

The Colombian survey measured symptoms of depres-
sion using the Self- Reporting Questionnaire (SRQ- 20;).34 
This includes a 13- item questionnaire to detect symptoms 
of depression. Total scores range from 0 to 20, with higher 
scores indicating a greater likelihood that the individual 
is depressed. Scores on the SRQ- 20 were then catego-
rised into either low (SRQ- 20<4) or elevated (SRQ- 20≥4) 
symptomatology groups. The continuous score is used 
as a primary outcome, rather than the binary outcome. 
This screening tool was developed by the WHO and it 
has been widely used and validated in LMICs; in addition, 
the SRQ- 20 cut- off ≥4 has been previously validated in 
Colombia.29

The South African dataset used the 10- item Centre for 
Epidemiologic Studies Depression Scale (CES- D- 1035). 
This is a 4- point Likert questionnaire in which participants 
answer from 0 to 3 (Rarely, Some of the Time, Occasion-
ally, All the Time) to questions of symptoms, including 
depressed mood, restless sleep, decreased energy and 
enjoyment in life, as well as feelings of loneliness and 
sadness. Scores range from 0 to 30, with greater scores 
indicating greater depressive symptoms. When validated 
against the Mini Neuropsychiatric Interview as the gold 
standard comparison in a representative South African 
population,36 a cut- off of 12 on the CES- D- 10 presented 
the most balanced sensitivity (71.4%) and specificity 
(72.6%) for a probable diagnosis of major depression. 
Symptoms of depression were summed and categorised 
into either low (CES‐D<12) or elevated (CES‐D≥12) 
symptomatology groups.

The MxFLS measured emotional well- being using 
the Clinical Questionnaire for the Diagnosis of Depres-
sive Syndrome (Cuestionario Clinico para el Diagnostico 
del Sindrome Depresivo (CCDSD)). Across 21 items about 
emotional well- being, participants were asked ‘in the 
last four weeks, have you experienced X symptoms’ and 
asked to respond either ‘No, Sometimes, Many times or 
All the time’. The answers are worth 1–4 points, respec-
tively, depending on the frequency of the symptoms 
experienced (from 1 point for No to 4 points for All the 
time). The total psychometric score is the sum of the 
individual scores from all questions. As such, the CCDSD 
scale ranges from 20 to 84, 20 being the minimal level 
of depressive symptoms, and 84 the maximum level of 
depressive symptoms. We used previously established 
cut- off points,37 where a score over 65 reflects clinically 
significant depression. Though the CCDSD cut- off has 
not been compared to a gold standard, the measure is 
shown to be highly reliable, Cronbach α=0.85.37

To facilitate comparisons across measures, we 
normalised continuous scores for each of the three scales. 
We scaled depressive symptom scores to values between 0 
and 1, using the following formula:

 zi = xi−min
(

x
)

max
(

x
)
−min

(
x
)
  

Where zi is normalised scores,  xi  is the individual’s 
depressive symptom score and  min (x)  and  max (x)  are 
the minimum and maximum depressive symptom scores 
for the country- specific measure.

Data analysis
Data were analysed using Stata V.16 (Stata Corp) and used 
calibrated post- stratification sampling weights to adjust 
for disproportionate representation of sample sizes, rela-
tive to the population size of each country. Our results 
are based on a complete- case analysis of 16 173 partici-
pants, whereby participants with missing values on any 
question on multidimensional poverty were excluded. In 
total, there were 1538 participants excluded for missing 
data on multidimensional poverty.

First, we assessed descriptive data of the young people 
from each country and the harmonised dataset. Due to 
positive skewness of the normalised depression scores 
(see histogram in online supplemental figure 1) Poisson 
regression analyses were used throughout, and coeffi-
cients were converted into incidence rate ratios (IRRs). 
Second, we assessed the association between depressive 
symptoms and multidimensional poverty in the harmon-
ised dataset, using Poisson regression analyses with 
normalised, continuous depressive symptoms scores as 
the dependent variable and multidimensional poverty 
(continuous) as the independent variable in participants 
aged 11–25 years. Age, sex and country were entered 
as potential covariates. Third, in a separate analysis, we 
also assessed the interaction between multidimensional 
poverty and sex in the harmonised dataset. We also tested 
whether there were significant differences across coun-
tries by running a Wald test to compare the fit of the 
model with and without an interaction with the country. 
We also repeated the Poisson regressions for each indi-
vidual country.

Forth, we implemented regression models using indi-
vidual poverty indicators (dichotomous) to assess how 
different dimensions of poverty relate to depressive symp-
toms. All indicators were entered simultaneously into one 
model: education attendance, child labour, school lag, 
young persons’ lack of health insurance or healthcare 
and deprivations related to the household (adequate 
floors, adequate walls, access to sewage clearance, access 
to water, overcrowding). There was low- moderate collin-
earity in the model (Variance Inflation Factor (VIF)=1.89) 
suggesting multicollinearity is not likely to be a problem 
in the regression model. Finally, we repeated the analysis 
with income as the measure of poverty to assess the rela-
tionship between depressive symptoms and a traditional 
measure of poverty.

Sensitivity analyses
We performed sensitivity analyses to explore whether 
including depression as a categorical (yes/no) variable 
impacted the results by classifying individuals into binary 
depression risk based on the respective binary cut- offs for 
each scale, as detailed above. We also explored whether 
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including multidimensional poverty as a categorical (yes/
no) variable impacted the results.

We then used Poisson regression to assess how sensitive 
the outcomes were to different age ranges, by restricting 
the analyses to adolescence (11–18 years) and young 
adulthood (19–25 years). In addition, we adapted the 
CMPI to the South African dataset by excluding indi-
cators that were less appropriate for the South African 
context, namely access to health insurance and child 
labour. The question on child labour was only asked to a 
subset of individuals who reported not attending school, 
thus the prevalence of child labour was likely underesti-
mated in South Africa. Similarly, while free public health-
care in South Africa is accessible, private healthcare is a 
marker of privilege for those with higher socioeconomic 
status. This disparity is not accurately measured by the 
access to health insurance and services indicator, which 

is reflected in the high rates of access to health insurance 
and services reported in the South African survey.

RESULTS
Descriptive statistics including the prevalence of depres-
sive symptoms and proportion deprived in each poverty 
indicator, across and for each country are summarised 
in table 1. We note that the prevalence of normalised 
depressive symptoms is significantly lower in Colombia 
(0.08) compared with South Africa (0.12) and Mexico 
(0.20). This is the case also for the non- normalised prev-
alence distributions defined using country- specific cut- 
off points, in which prevalence of depression is highest 
in Mexico (17%), followed by South Africa (10%) and 
Colombia (9%).

Table 1 Descriptive findings for participants in individual country datasets and the harmonised data

South Africa 
(N=5161)

Mexico
(N=7405)

Colombia
(N=3607) Harmonised (N=16 173)

Sex (% female) 2626 (51%) 4085 (55%) 2008 (56%) 8719 (54%)

Mean age, years (SD) 20 (3.1) 20 (3.1) 18 (4.1) 20 (3.4)

Mother highest education (%)

  No schooling 658 (11%) 27 (0.5%) 185 (14%) 870 (6%)

  Primary school 271 (5%) 438 (7%) 605 (47%) 1314 (9%)

  Secondary school 3056 (72%) 4906 (69%) 392 (30%) 8354 (75%)

  University 221 (11%) 1789 (23%) 108 (8%) 2118 (28%)

Depressive symptoms, 
normalised (SD)

0.23 (0.1) 0.20 (0.2) 0.08 (0.1) 0.17 (0.2)

Multidimensional poverty 
(continuous)

0.31 (0.2) 0.35 (0.1) 0.21 (0.1) 0.33 (0.2)

Multidimensional poverty 
(% in poverty)

2601 (46%) 3879 (52%) 902 (25%) 7382 (45%)

Income poverty (% income 
poor)

606 (12%) 1349 (18%) 284 (8%) 2239 (13%)

Individual deprived in

  Child labour 65 (1%) 1004 (14%) 171 (6%) 1301 (8%)

  School lag 1412 (27%) 1415 (19%) 868 (32%) 3695 (24%)

  School attendance 761 (15%) 821 (11%) 264 (7%) 1846 (12%)

  No access to health 
services/insurance

5085 (98%) 7314 (99%) 942 (26%) 13 341 (82%)

Any adult member deprived in

  Education (literacy) 994 (19%) 1796 (24%) 400 (11%) 3190 (19%)

  Education (achievement) 1950 (32%) 4489 (61%) 1718 (48%) 8157 (50%)

  Long- term 
unemployment

1700 (33%) 291 (4%) 350 (10%) 2341 (15%)

  No formal employment 4969 (91%) 613 (8%) 977 (27%) 6286 (39%)

House deprived from

  Adequate material of 
floors/walls or access 
to sewage/water or 
overcrowding

2621 (51%) 3424 (46%) 1134 (31%) 7179 (45%)
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Based on the mean C- weighted sum of deprivations, 
45% were classified as multidimensionally poor (those 
above the 33% threshold) in the harmonised dataset. 
Multidimensional poverty was higher in South Africa 
(46%) and Mexico (52%), compared with Colombia 
(25%). Kernel Density Plots representing the distribu-
tion of the multidimensional poverty C- weighted sum 
of distributions are presented in online supplemental 
figures 2–4.

Using income as a measure of poverty, 24% were classi-
fied as poor. The overlap between the multidimensional 
and income poverty is low, 16% of those who classified as 
multidimensionally poor were also classified as income 
poor. See online supplemental table 2 for the propor-
tion of those classified as multidimensionally poor from 
income poor and non- poor groups.

For individual poverty indicators, proportions differed 
across countries (table 1). While proportions were similar 
for school lag (being behind at least 1 year relative to the 
normal curriculum of each country), school attendance 
and adult literacy, less participants reported child labour 
in South Africa (1%) compared with Mexico (14%) and 
Colombia (6%). Rates of long- term unemployment of the 
caregiver in the household were higher in South Africa, 
while less adults were deprived in formal unemployment 
in Colombia. Rates of deprivations in housing were also 
lower in Colombia (31%), compared with South Africa 
(51%) and Mexico (46%), whereas deprivations in house-
hold long- term unemployment, formal employment and 
health insurance were lower in Mexico. The overall lower 
prevalence rates in Colombia may be explained by these 
lower rates of unemployment and housing and access to 
healthcare.

Relationship between poverty and depressive symptoms
In multivariate regression models, there was evidence 
for a positive and significant association between multi-
dimensional poverty and the severity of depressive symp-
toms (IRR=1.24, 95% CI 1.10 to 1.42; table 2). Individuals 

who lived in a household classified as multidimensionally 
poor had a significantly 25% higher rate ratio of depres-
sive symptoms compared with those not poor. When a sex 
interaction was included, the association between multi-
dimensional poverty and depression did not differ for 
females (IRR=1.11, 95% CI 0.87 to 1.41; online supple-
mental table 3).

In regression analyses using household income as the 
poverty measure, there was no relationship between 
income and depressive symptoms in the harmonised 
dataset (see table 3; IRR=1.02, 95% CI 0.96 to 1.08). 
There was a significant association, in which individ-
uals in the lowest income group had significantly higher 
depressive symptoms than those in the higher income 
group, in South Africa (IRR=1.12, 95% CI 1.06 to 1.18), 
but not Colombia (IRR=1.20, 95% CI 0.92 to 1.56) or 
Mexico (IRR=0.97, 95% CI 0.90 1.04).

Differences by country
In country- specific models, there was no significant asso-
ciation between multidimensional poverty and depres-
sive symptoms in South Africa (IRR=0.94, 95% CI 0.83 to 
1.07; table 2). However, there was a positive and statisti-
cally significant relationship between multidimensional 
poverty and depressive symptoms in Mexico (IRR=1.35, 
95% CI 1.11 to 1.64) and Colombia (IRR=2.01, 95% 
CI 1.30 to 3.10). We ran a Wald test to compare the fit 
of the model with and without the interaction with 
country and showed whether the association between 
MPI and depressive symptoms differed by country. We 
then explored these interactions using Poisson regres-
sion (see online supplemental table 3), which shows that 
the relationship between poverty and depressive symp-
toms is inverted for South Africa compared with Mexico 
(IRR=0.67, 95% CI 0.53 to 0.85), and a slightly weaker 
association in Colombia (IRR=1.46 0.36, 95% CI 0.90 
to 1.34), which suggests no difference in the relation-
ship between poverty and depressive symptoms between 
Mexico and Colombia.

Table 2 Poisson regression of multidimensional poverty (dichotomous) on depressive symptoms of participants aged 11–25 
years from the harmonised dataset, as well as individual datasets from Mexico, South Africa and Colombia

Harmonised (n=16 173) South Africa (n=5161) Mexico (n=7405) Colombia (n=3607)

IRR
(95% CI)

IRR
(95% CI)

IRR
(95% CI)

IRR
(95% CI)

Multidimensional poverty 
(ref.: no poverty)

1.25
(1.10 to 1.42)

0.94
(0.83 to 1.07)

1.35
(1.11 to 1.64)

2.01
(1.30 to 3.10)

Sex (ref.: male) 1.37
(1.32 to 1.42)

1.04
(1.00 to 1.08)

1.55
(1.47 to 1.64)

1.49
(1.32 to 1.68)

Age 1.00
(0.10 to 1.01)

1.02
(1.01 to 1.03)

0.99
(0.98 to 1.00)

1.49
(1.32 to 1.68)

South Africa (ref.: Mexico) 1.02
(0.99 to 1.05)

– – –

Colombia (ref.: Mexico) 0.39
(0.36 to 0.41)

– – –

IRR, incidence rate ratio.
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In sensitivity analysis, we used logistic regression to 
assess the relationship between multidimensional poverty 
and a binary depression measure, based on individual 
country cut- offs. The positive relationship between multi-
dimensional poverty and binary depression remained 
significant (OR=1.75, 95% CI 1.24 to 2.48; see online 
supplemental table 4), and the same country specific 
trends hold, that is, there was a positive relationship for 
Colombia and Mexico, but not South Africa. Findings 
also remain the same when a dichotomous multidimen-
sional poverty measure is used (online supplemental 
table 5). There was a positive relationship between multi-
dimensional poverty and depressive symptoms in both 
adolescents (11–18 years; IRR=1.36, 95% CI 1.12 to 1.67) 
and young adults (19–25 years; IRR=1.21, 95% CI 1.04 
to 1.41; see online supplemental table 5). In further 
sensitivity analyses, we adapted the MPI to the South 
African dataset by excluding dimensions that were not 
appropriately measured for the South African dataset: 
access to health insurance and child labour. The rela-
tionship between depressive symptoms and multidimen-
sional poverty remained significant in the harmonised 
dataset (IRR=1.30, 95% CI 1.14 to 1.47). In South Africa, 
the relationship became significant (IRR=1.15, 95% CI 
1.01 to 1.30), when less relevant poverty indicators were 
removed the association became significant.

Specific dimensions of poverty and depressive symptoms
Results from the Poisson regression model of separate 
multidimensional poverty indicators on depressive symp-
toms are displayed in table 4. See figure 1 for a visual 
depiction of the model. The first set of indicators of 
poverty captured dimensions at the individual level. 
In the harmonised dataset, child labour and school 
lag had positive associations with depressive symptoms 
(child labour: IRR=1.17, 95% CI 1.10 to 1.25; school 
lag: IRR=1.08, 95% CI 1.03 to 1.13), the higher rates of 
child labour and school lag, the higher the severity of 
depressive symptoms. There was no association between 

depressive symptoms and school attendance (IRR=0.98, 
95% CI 0.93 to 1.04). These associations with school lag 
were found in Mexico (IRR=1.10, 95% CI 1.02 to 1.18) 
and Colombia (IRR=1.13, 95% CI 1.07 to 1.41), but not 
South Africa (IRR=0.10, 95% CI 0.95 to 1.04), while asso-
ciations with child labour were only found in Mexico 
(IRR=1.16, 95% CI 1.08 1.25).

In terms of access to health insurance and services, we 
observed a positive association; those deprived in access 
to health insurance and services had higher depressive 
symptom scores (IRR=1.12, 95% CI 1.07 to 1.28). These 
associations were found in Mexico (IRR=0.74, 95% CI 
0.61 to 0.91) and Colombia (IRR=1.37, 95% CI 1.20 to 
1.55), but not South Africa (IRR=1.18, 95% CI 0.99 to 
1.39).

In terms of the deprivations measured at the house-
hold level, our results showed that living in a household 
where other adult members were deprived in literacy 
was associated with lower depressive symptoms in the 
harmonised dataset (IRR=0.95, 95% CI 0.90 to 0.99), 
suggesting a protective effect on depressive symptoms. 
There was no association for household educational 
achievement (IRR=1.02, 95% CI 0.98 to 1.07), nor 
whether at least one adult had a long- term unemploy-
ment episode (IRR=0.97, 95% CI 0.93 to 1.02). Those in 
which at least one of its adult members worked in the 
informal economy had significantly higher depressive 
symptom scores (IRR=1.08, 95% CI 1.02 to 1.15). In 
Mexico, there were no associations between deprivations 
measured at the household level and depression, while 
in Colombia long- term household unemployment was 
associated with higher depressive symptoms (IRR=1.25, 
95% CI 1.03 to 1.52). In South Africa the association was 
in the opposite direction: long- term unemployment was 
associated with lower depressive symptoms (IRR=0.95, 
95% CI 0.91 to 0.99), while informality was associated 
with higher depressive symptoms (IRR=1.29, 95% CI 1.19 
to 1.39). Those who lived in deprived housing conditions 

Table 3 Poisson regression of household income on depressive symptoms of participants aged 11–25 years from the 
harmonised dataset, as well as individual datasets from Mexico, South Africa and Colombia

Harmonised (n=16 173) South Africa (n=5161) Mexico (n=7405) Colombia (n=3607)

IRR
(95% CI)

IRR
(95% CI)

IRR
(95% CI)

IRR
(95% CI)

Household income (ref.: 
high income)

1.02
(0.97 to 1.08)

1.12
(1.06 to 1.18)

0.97
(0.90 to 1.04)

1.19
(0.92 to 1.56)

Sex (ref.: male) 1.32
(1.27 to 1.37)

1.04
(1.00 to 1.08)

1.52
(1.43 to 1.62)

1.67
(1.32 to 2.23)

Age 1.00
(0.99 to 1.01)

1.02
(1.01 to 1.03)

0.99
(0.98 to 1.00)

0.93
(0.89 to 0.97)

South Africa (ref.: Mexico) 0.99
(0.96 to 1.03)

– – –

Colombia (ref.: Mexico) 0.36
(0.32 to 0.41)

– – –

IRR, incidence rate ratio.
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had higher depressive symptom scores (IRR=1.06, 95% 
CI 1.02 to 1.10) in the harmonised dataset. This relation-
ship was significant for Mexico (IRR=1.08, 95% CI 1.19 
to 1.39), but not for Colombia (IRR=0.99, 95% CI 0.86 
to 1.11) or South Africa (IRR=1.04, 95% CI 0.99 to 1.07).

DISCUSSION
This is the first cross- country examination of the rela-
tionship between depressive symptoms and multidimen-
sional poverty among youth (11–25 years old) in South 
Africa, Colombia and Mexico. Our findings illustrate 
the importance of country context in the relationship 
between multidimensional poverty and youth depres-
sive symptoms. While a positive association was observed 

between depression and multidimensional poverty in 
Colombia and Mexico, an association was not observed 
for South Africa, likely due to the lack of an association 
for child labour and health insurance in this country. 
However, one dimension of poverty, formal employment 
by another household member, did show an association 
with depressive symptoms, as well as household income, 
suggesting that household income may be more protec-
tive against depressive symptoms among youth in this 
country.

The relationship between multidimensional poverty 
and youth depressive symptoms is not the same in all 
countries, and our findings demonstrate that certain 
dimensions may be more salient for mental health in 

Table 4 Poisson regressions of separate multidimensional poverty indicators on depressive symptoms of participants aged 
11–25 years from harmonised dataset and individual countries

Harmonised (N=16 173) South Africa (N=5161) Mexico (N=7405)
Colombia 
(N=3607)

IRR
(95% CI)

IRR
(95% CI)

IRR
(95% CI)

IRR
(95% CI)

Young person deprived in (ref: no deprivation)

  Child labour 1.17
(1.10 to 1.25)

1.02
(0.86 to 1.21)

1.16
(1.08 to 1.25)

1.25
(0.99 to 1.57)

  School lag 1.08
(1.03 to 1.13)

0.10
(0.95 to 1.04)

1.10
(1.02 to 1.18)

1.13
(1.07 to 1.41)

  School attendance 0.98
(0.93 to 1.04)

0.99
(0.94 to 1.05)

1.00
(0.92 to 1.09)

0.85
(0.67 to 1.08)

  No health insurance/
access to services

1.12
(1.07 to 1.28)

1.18
(0.99 to 1.39)

0.74
(0.61 to 0.91)

1.37
(1.20 to 1.55)

Any adult household member deprived in

  Education (literacy) 0.95
(0.90 to 0.99)

0.99
(0.93 to 1.04)

0.94
(0.88 to 1.00)

0.90
(0.74 to 1.10)

  Education (achievement) 1.02
(0.98 to 1.07)

1.01
(0.96 to 1.05)

1.01
(0.95 to 1.07)

1.10
(0.95 to 1.26)

  Long- term unemployment 0.97
(0.93 to 1.02)

0.95
(0.91 to 0.99)

0.96
(0.81 to 1.12)

1.25
(1.03 to 1.52)

  No formal employment 1.08
(1.02 to 1.15)

1.29
(1.19 to 1.39)

1.07
(0.95 to 1.20)

1.00
(0.86 to 1.16)

Housing deprived from

  Adequate material of 
floors/walls or access 
to sewage/water or 
overcrowding

1.06
(1.02 to 1.10)

1.04
(0.99 to 1.07)

1.08
(1.02 to 1.15)

0.98
(0.86 to 1.11)

Controls

  Age 1.01
(0.10 to 1.01)

1.02
(1.01 to 1.03)

1.00
(0.99 to 1.01)

1.01
(0.99 to 1.02)

  Sex (ref.: male) 1.38
(1.33 to 1.42)

1.04
(1.02 to 1.08)

1.56
(1.48 to 1.65)

1.52
(1.35 to 1.72)

  South Africa (ref.: Mexico) 0.84
(0.75 to 0.92)

– – –

  Colombia (ref.: Mexico) 0.37
(0.35 to 0.40)

– – –

IRR, incidence rate ratio.
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different countries. In Mexico and Colombia, as well as 
the harmonised dataset, depressive symptoms seem to 
be associated with individual deprivations affecting the 
adolescent directly (such as child labour, school lag and 
access to health insurance), then with deprivations oper-
ating at the household level (such as living in a household 
where other adult members are illiterate, have lower levels 
of education or have had a long- term unemployment 
episode). These deprivations may prevent young people 
from investing in their education, taking them further 
away from their future aspirations and expectations, 
which may lead to poorer mental health, independently 
of the education or employment of their parents. Consis-
tent with this view, evidence from Colombia suggests that 
education is one of the most important factors contrib-
uting to future aspirations in youth.38 39 Future research 
should explore the causal nature of this association, to 
understand both how depressive symptoms influence 
educational attainment, as well as how educational 
attainment in turns influences future depressive symp-
toms. Our findings suggest that there is less of an associ-
ation between depressive symptoms and household level 
deprivations. However, our findings are consistent with 
an increasing body of literature suggesting that house-
hold level deprivations have important limitations; for 
example, they are ‘gender- blind’ as they do not consider 
intra- household differences by gender in resource allo-
cation.40 Age and status within the household are also 
important dimensions that may impact the distribution 
of resources within the household. Measuring poverty 
at the household level may thus lead to misclassification 
of poor individuals as non- poor, or overlook inequalities 
between individuals within a household.40 This may be 
particularly important when measuring poverty among 
young people, given potential differences between boys 
and girls, as well as differences in the distribution of 
resources between young people and older adults in the 
household.

However, an opposite pattern was observed in South 
Africa, where only one deprivation associated with adult 
household members, namely deprivation in formal 
employment, was associated with depressive symptoms, 
but not individual level deprivations. The relationship 
between multidimensional poverty and youth depressive 
symptoms is not the same in all countries, as the impor-
tance of specific dimensions for mental health varies 
across countries. In Mexico and Colombia, depressive 
symptoms are associated with more individual depriva-
tions than in South Africa, where household depriva-
tions show more associations with depressive symptoms. 
The disparity in findings across countries may reflect the 
high levels of unemployment and lower levels of earn-
ings in South Africa24 relative to the other countries. 
In 2019, unemployment levels in South Africa hit an 
all- time high of 29.1%, and an even higher proportion 
of 33% among young people, numbers that are likely 
to have risen further since the COVID- 19 pandemic in 
2020.41 The psychological consequences of unemploy-
ment on self- esteem, psychological distress and depres-
sion in South Africa are well documented.42 43 It is also 
important to note that each country has different poli-
cies in place related to poverty which may confound 
the results. For example, the countries have govern-
ment cash transfer programmes that provide household 
grants to low- income households, that have been shown 
to impact youth mental health, but these cash transfers 
differ in their volume, conditionality and targeting.28 
Further research should assess poverty- reduction policies 
that might explain cross- country differences in the rela-
tionship between multidimensional poverty and mental 
health.

Given high unemployment rates, young people in 
South Africa may have reduced aspirations for the future, 
hence being deprived in education may have less of 
an impact on future aspirations and mental health. By 
contrast, in Colombia and Mexico, where youth unem-
ployment rates are high by international standards but 
not to the levels of South Africa, poor education may be 
perceived as a limiting factor in achieving aspirations 
for the future, which in turn may increase depressive 
symptoms. Overall, it would seem as if patterns of asso-
ciations were more aligned in Mexico and Colombia, 
potentially reflecting to some extent a shared Latin 
American cultural, social and economic heritage that 
shapes young people’s experiences of poverty and mental 
health. Interestingly, when we defined poverty based on 
income, individuals in the high- income group did have 
significantly lower depressive symptoms in South Africa, 
but not Colombia or Mexico. Clearly, not all depriva-
tions are equally important for depressive symptoms in 
youth across different countries. These findings suggest 
that socioeconomic and country- context must be taken 
into account in understanding the relationships between 
poverty and depressive symptoms in young people. Our 
findings should be followed by more detailed prospec-
tive, longitudinal studies to determine the mechanisms 

Figure 1 Plot of incidence rate ratios from Poisson 
regressions of separate multidimensional poverty indicators 
on depressive symptoms of participants aged 11–25 years 
from the harmonised dataset.
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by which different poverty indicators are causally related 
to youth depression in varied countries.

Our results also support the case for using a multidi-
mensional approach, especially when considering the 
lack of association with depressive symptoms and income 
poverty. A significant proportion of people earning the 
highest income were still classified as multidimensionally 
poor, while the overlap between the multidimensional 
and income poverty was low, demonstrating that both 
variables are measuring very different aspects of poverty 
and this may have a bearing on mental health. Some 
individuals not classified as income poor in our data were 
deprived in dimensions of poverty that are associated 
with mental health, for example, 87% of those deprived 
in schooling lag were not classified as income poor. 
Furthermore, there was no relationship between income 
and depressive symptoms in the harmonised dataset. 
This demonstrates further that relationships between 
specific dimensions of poverty differ depending on 
country. Indeed, the relationship between income and 
depressive symptoms has previously shown to be inconsis-
tent.3 9 While household income may not always be asso-
ciated with depressive symptoms, deprivations in other 
areas may impact their mental health. This showcases 
the importance of using a multidimensional approach 
and moving away from the more traditional measures of 
poverty.

For instance, deprivation in school attendance was not 
associated with depressive symptoms in the harmonised 
dataset or in any of the individual countries, whereas 
school lag deprivation was, suggesting two different 
mechanisms. A potential explanation is that depres-
sive symptoms influence the ability to concentrate and 
perform well at school leading to school lag. In addi-
tion, poor academic performance may lead to long- term 
negative impacts on self- esteem and increase the risk of 
depressive symptoms.44 School attendance deprivation, 
on the other hand, may be influenced by a wide variety 
of reasons which are not necessarily related to mental 
health, such as geographical location, or the availability 
of schools in the area of residence.

Overall, our findings highlight the fact that relation-
ships between poverty and depressive symptoms in young 
people differ by dimensions of poverty and country. Thus, 
future studies should go beyond monetary dimensions of 
poverty and examine how specific deprivations relate to 
depressive symptoms in young people.

These findings are particularly pertinent in the current 
context of the COVID- 19 pandemic. Research suggests 
that the COVID- 19 crisis has increased global poverty 
levels45 and impacted youth mental health, particularly 
depression and anxiety.46 The impact of the pandemic 
may differ across countries depending on the severity 
of the pandemic, governmental support and countries 
healthcare systems. Further research should seek to 
understand how COVID- 19 has impacted multidimen-
sional poverty, how this has affected youth mental health 
and how these effects differ across different countries.

Strengths and limitations
This is the first cross- country examination of the relation-
ship between depressive symptoms and multidimensional 
poverty among young people in three UMICs. However, 
several limitations should be considered. A more compre-
hensive cross- country analysis with many more countries 
is required to understand how this relationship varies 
in more diverse contexts across Africa, South- East Asia, 
the Eastern Mediterranean region, Western Pacific, the 
Americas and the European region. While there is value 
in a cross- sectional analysis, this approach did not enable 
us to examine the complex dynamics of poverty and 
mental health in the same way that it would be possible 
in a longitudinal study. In addition, some of the poverty 
measures we employed may not capture the nuances of 
each country. For example, our measures in South Africa 
may not have captured the impact of very high rates of 
deprivation in access to health services and child labour. 
On the other hand, in sensitivity analyses that used an 
adapted version of the MPI that excluded these dimen-
sions, the relationship with multidimensional poverty 
and depressive symptoms became significant, suggesting 
that these current measures in the MPI may not be valid 
for South Africa.

In addition, it is possible that by including all indicators 
in the same model, we are blocking potential mediating 
factors should, for example, individual dimensions be 
mediators of the association between household dimen-
sions of poverty and depressive symptoms. Nevertheless, 
results were very similar when separate models were 
constructed for each group of indicators (results avail-
able on request).

While it was not possible to look at the relationship 
with multidimensional poverty and other dimensions of 
mental health in the current data, we suggest that future 
research should explore whether different dimensions 
of mental health, to assess whether poverty relates to 
depression in a way that is different from how it would 
relate to anxiety or to schizophrenia.

There are also limitations associated with the compara-
bility of our measure of multidimensional poverty across 
countries. There was a negative skew of the C- weighted 
sum of deprivations in South Africa, where distributions 
were clustered more towards the higher multidimen-
sional poverty, compared with Colombia and Mexico, 
where there was a more even distribution. Indeed, we 
find that the distribution of the MPI was significantly 
different in South Africa relative to Colombia (two- 
sample Kolmogorov- Smirnov test=0.37 p<0.001) and 
Mexico (two- sample Kolmogorov- Smirnov test=0.12 
p<0.001). Visual exploration of kernel plots suggest that 
this might be due to a more compressed and right- skew 
in the distribution of the MPI in South Africa relative to 
Colombia and Mexico. It is also important to note that 
the MPI was adapted for Colombia. This may explain why 
we did not observe significant associations between some 
poverty dimensions and depressive symptoms in South 
Africa. However, even if not fully valid for South Africa 
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and Mexico, the CMPI was still likely to be a more valid 
measure of multidimensional poverty than the Global 
MPI in the context of UMICs.

In addition, the timing of the surveys differed between 
countries and changes during that time in the preva-
lence of poverty or mental health across countries may 
have impacted the results. Over the period of study, 
data from the World Bank suggests that the multidimen-
sional poverty headcount ratio (% of total population) 
changed little for Mexico—from 46% in 2010 to 43.4% 
in 2016—and South Africa—from 8% in 2011 to 7% in 
2016. By contrast, in Colombia, there was a decline in 
the multidimensional poverty headcount ratio, which 
went from 30.4% in 2010 to 17.8% in 2016. It is possible 
that the relationship between poverty and depressive 
symptoms for Colombia may have been different in the 
period covered by South Africa. As the group of individ-
uals defined as poor becomes smaller and more selective, 
it is increasingly comprised individuals who are dispro-
portionately disadvantaged.47 As a result, there may have 
been associations for Colombia but not South Africa as 
those in poverty were a more selective group than in 
2010, where a larger fraction of the population was clas-
sified as poor. However, these changes do not necessarily 
imply a change in the relationship between multidimen-
sional poverty and mental health and are unlikely to fully 
explain the cross- national variations we observed in this 
relationship.

CONCLUSION
In sum, the relationship between poverty and depressive 
symptoms among young people differs across dimensions 
of poverty and between countries. We found a signif-
icant relationship between multidimensional poverty 
and depressive symptoms in Colombia and Mexico but 
not in South Africa, despite the fact that some dimen-
sions of poverty did show an association with depressive 
symptoms in the latter. There were key differences across 
countries in how individual deprivations were related 
to youth depressive symptoms. Not all deprivations are 
equally important for depressive symptoms in youth 
across different countries

While household income was only associated with lower 
depressive symptoms at the highest income group, those 
with a high income were deprived in other areas which 
were associated with their mental health. This showcases 
the importance of using a multidimensional approach 
and moving away from the more traditional measures of 
poverty. There were associations with individual depri-
vations, such as education, and not household depriva-
tions, such as parental unemployment.

Our results have important implications for policy 
as they highlight potential targets for interventions on 
deprivations directly linked to young people may be 
more effective in improving their mental well- being than 
interventions targeting dimensions of poverty which are 
not clearly associated with mental health. This includes 

interventions to tackle school lag, child labour and 
access to health services. Our results also suggest that the 
importance of different deprivations might differ across 
countries. Further longitudinal analysis and intervention 
using a nuanced approach that considers the specific 
poverty dimensions relevant for each country is critical 
to improve the mental health of young people in UMICs.

Author affiliations
1Health Service & Population Research Department, King's College London - Strand 
Campus, London, UK
2Global Mental Health, Institute of Psychiatry, Psychology & Neuroscience, King's 
College London, London, UK
3Alan J Flisher Centre for Public Mental Health, Department of Psychiatry and 
Mental Health, University of Cape Town, Cape Town, South Africa
4Alberto Lleras Camargo School of Government, University of Los Andes, Bogotá, 
Colombia
5Department of Health Policy, London School of Economics and Political Science, 
London, UK
6Global Health & Social Medicine, King's College London, London, UK

Acknowledgements The support of the Economic and Social Research Council 
(ESRC) is gratefully acknowledged.

Contributors AZ designed the study, conducted the analysis and prepared the 
manuscript. MA- P, CL and RA supervised the design, analysis and write- up. EG, 
SE- L and PH helped design the study and all authors read and commented on the 
manuscript. AZ, MA- P, CL and RA are responsible for the overall content as the 
guarantors and accept full responsibility for the work and/or the conduct of the 
study, have access to the data, and controlled the decision to publish.

Funding This study is an output of the CHANCES- 6 study. This work was 
supported by the UKRI’s Global Challenges Research Fund (ES/S001050/1). 
Mauricio Avendano is additionally supported by the ESRC Centre for Society and 
Mental Health at King’s College London (ESRC Reference: ES/S012567/1).

Competing interests None declared.

Patient consent for publication Consent obtained directly from patient(s)

Ethics approval This study was approved by King’s College London (approval 
number: LRS- 19/20- 15050).

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the 
use is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Annie Zimmerman http://orcid.org/0000-0003-4692-536X

REFERENCES
 1 Burns JK. Poverty, inequality and a political economy of mental 

health. Epidemiol Psychiatr Sci 2015;24:107–13.
 2 Ridley MW, Rao G, Schilbach F. Depression, and anxiety: causal 

evidence and mechanisms (NO. w27157). National Bureau of 
Economic Research, 2020.

 on F
ebruary 16, 2022 by guest. P

rotected by copyright.
http://gh.bm

j.com
/

B
M

J G
lob H

ealth: first published as 10.1136/bm
jgh-2021-006960 on 12 January 2022. D

ow
nloaded from

 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-4692-536X
http://dx.doi.org/10.1017/S2045796015000086
http://gh.bmj.com/


12 Zimmerman A, et al. BMJ Global Health 2022;7:e006960. doi:10.1136/bmjgh-2021-006960

BMJ Global Health

 3 Lund C, Breen A, Flisher AJ, et al. Poverty and common mental 
disorders in low and middle income countries: a systematic review. 
Soc Sci Med 2010;71:517–28.

 4 Mental Health Information. Major depression. Available: https://www. 
nimh.nih.gov/health/statistics/major-depression.shtml

 5 Najman JM, Hayatbakhsh MR, Clavarino A, et al. Family poverty 
over the early life course and recurrent adolescent and young adult 
anxiety and depression: a longitudinal study. Am J Public Health 
2010;100:1719–23.

 6 Duncan GJ, Yeung WJ, Brooks- Gunn J, et al. How much does 
childhood poverty affect the life chances of children? Am Sociol Rev 
1998;63:406–23.

 7 Field F. The foundation years: preventing poor children becoming 
poor adults, the report of the independent review on poverty and life 
chances, 2010.

 8 Das J, Do Q- T, Friedman J, et al. Mental health and poverty in 
developing countries: revisiting the relationship. Soc Sci Med 
2007;65:467–80.

 9 Cooper S, Lund C, Kakuma R. The measurement of poverty 
in psychiatric epidemiology in LMICs: critical review and 
recommendations. Soc Psychiatry Psychiatr Epidemiol 
2012;47:1499–516.

 10 Sen A, S: A. Concepts of human development and poverty: a 
multidimensional perspective. Poverty and Human Development: 
Human Development Papers 1997;1997:1–20.

 11 Atkinson AB. Multidimensional Deprivation: Contrasting Social 
Welfare and Counting Approaches - ProQuest. J Econ Inequal 
2003;1:51–65.

 12 Tsui K- yuen. Multidimensional poverty indices. Soc Choice Welfare 
2002;19:69–93.

 13 Hanandita W, Tampubolon G. Does poverty reduce mental health? 
an instrumental variable analysis. Soc Sci Med 2014;113:59–67.

 14 Fitzsimons E, Goodman A, Kelly E, et al. Poverty dynamics and 
parental mental health: determinants of childhood mental health in 
the UK. Soc Sci Med 2017;175:43–51.

 15 Pryor L, Strandberg- Larsen K, Nybo Andersen A- M, et al. 
Trajectories of family poverty and children's mental health: results 
from the Danish national birth cohort. Soc Sci Med 2019;220:371–8.

 16 Finning K, Ukoumunne OC, Ford T, et al. The association 
between child and adolescent depression and poor attendance 
at school: a systematic review and meta- analysis. J Affect Disord 
2019;245:928–38.

 17 Rowan K, McAlpine DD, Blewett LA. Access and cost barriers to 
mental health care, by insurance status, 1999- 2010. Health Aff 
2013;32:1723–30.

 18 Cutrona CE, Wallace G, Wesner KA. Neighborhood characteristics 
and depression: an examination of stress processes. Curr Dir 
Psychol Sci 2006;15:188–92.

 19 Tracy M, Zimmerman FJ, Galea S, et al. What explains the relation 
between family poverty and childhood depressive symptoms? J 
Psychiatr Res 2008;42:1163–75.

 20 Blair C, Raver CC. Child development in the context of adversity: 
experiential canalization of brain and behavior. Am Psychol 
2012;67:309–18.

 21 Haushofer J, Fehr E. On the psychology of poverty. Science 
2014;344:862–7.

 22 Janzen SA, Magnan N, Sharma S, et al. Aspirations failure and 
formation in rural Nepal. J Econ Behav Organ 2017;139:1–25.

 23 Dalton PS, Ghosal S, Mani A. Poverty and aspirations failure. Econ J 
2016;126:165–88.

 24 Fields GS. The employment problem in South Africa. . Trade & 
Industry Monitor, 2000: 16. 3–6.

 25 Alkire S, Santos M E. Measuring acute poverty in the developing 
world: robustness and scope of the multidimensional poverty index 
author links open overlay panel. Soc Indic Res 2013;112:239–57.

 26 Li C, Yin X, Jiang S. Effects of multidimensional child poverty on 
children’s mental health in Mainland China. J Health Psychol 2017.

 27 Kessler RC, Angermeyer M, Anthony JC, et al. Lifetime prevalence 
and age- of- onset distributions of mental disorders in the world 
Health organization's world mental health survey initiative. World 
Psychiatry 2007;6:168–76.

 28 Zimmerman A, Garman E, Avendano- Pabon M, et al. The impact 
of cash transfers on mental health in children and young people in 
low- income and middle- income countries: a systematic review and 
meta- analysis. BMJ Glob Health 2021;6:e004661.

 29 Gomez- Restrepo C, de Santacruz C, Rodriguez MN. National mental 
health survey. Study protocol. Revista Colombiana des Psiquiatria 
2015;45:2–8.

 30 Leibbrandt M, Woolard I, Ld V. Methodology: report on NIDS wave 1, 
2009.

 31 Angulo R, Díaz Y, Pardo R. The Colombian multidimensional poverty 
index: measuring poverty in a public policy context. Soc Indic Res 
2016;127:1–38.

 32 Peters PE. Rural income and poverty in a time of radical change in 
Malawi. J Dev Stud 2006;42:322–45.

 33 Rodriguez JDM, da Silva AAM, Bettiol H, et al. The impact of 
perinatal and socioeconomic factors on mental health problems 
of children from a poor Brazilian City: a longitudinal study. Soc 
Psychiatry Psychiatr Epidemiol 2011;46:381–91.

 34 Harding TW, de Arango MV, Baltazar J, et al. Mental disorders in 
primary health care: a study of their frequency and diagnosis in four 
developing countries. Psychol Med 1980;10:231–41.

 35 Andresen EM, Malmgren JA, Carter WB, et al. Screening for 
depression in well older adults: evaluation of a short form of the 
CES- D. Am J Prev Med 1994;10:77–84.

 36 Baron EC, Davies T, Lund C. Validation of the 10- item centre for 
epidemiological studies depression scale (CES- D- 10) in Zulu, 
Xhosa and Afrikaans populations in South Africa. BMC Psychiatry 
2017;17:6.

 37 Calderón- Narváez G. Un cuestionario para simplificar el diagnóstico 
del síndrome depresivo. Revista de Neuro- psiquiatría 1997;6:127–35.

 38 Bedoya J, Garcia S, Rodriguez C. Trayectorias de desarrollo de 
Los jóvenes en zonas de posconflicto: diagnóstico Y propuestas de 
política (developmental trajectories of young people in the Post- 
Conflict zones: diagnosis and policy proposals). Documento CEDE, 
2019.

 39 Crivello G. ‘Becoming somebody’: youth transitions through 
education and migration in Peru. J Youth Stud 2011;14:395–411.

 40 Vijaya RM, Lahoti R, Swaminathan H. Moving from the household 
to the individual: multidimensional poverty analysis. World Dev 
2014;59:70–81.

 41 Quarterly labour force survey (QLFS) – Q4, 2019. Available: http://
www.statssa.gov.za/?p=12948#:~:text=The%20results%20of% 
20the%20Quarterly,the%20third%20quarter%20of%202019.& 
text=The%20South%20African%20working%2Dage,2019% 
20compared%20to%20Q3%3A2019

 42 Nwosu CO. The relationship between employment and mental and 
physical health in South Africa. Dev South Afr 2018;35:145–62.

 43 Alfers L, Rogan M. Health risks and informal employment in South 
Africa: does formality protect health? Int J Occup Environ Health 
2015;21:207–15.

 44 Quiroga CV, Janosz M, Lyons JS, et al. Grade retention and 
seventh- grade depression symptoms in the course of 
school dropout among high- risk adolescents. Psychology 
2012;03:749–55.

 45 Sumner A, Hoy C, Ortiz- Juarez E. Estimates of the impact of 
COVID- 19 on global poverty. wider working paper 2020, (No. 
2020/43), 2020.

 46 Nearchou F, Flinn C, Niland R, et al. Exploring the impact of 
COVID- 19 on mental health outcomes in children and adolescents: a 
systematic review. Int J Environ Res Public Health 2020;17:8479.

 47 Mackenbach JP, Stirbu I, Roskam A- JR, et al. Socioeconomic 
inequalities in health in 22 European countries. N Engl J Med 
Overseas Ed 2008;358:2468–81.

 on F
ebruary 16, 2022 by guest. P

rotected by copyright.
http://gh.bm

j.com
/

B
M

J G
lob H

ealth: first published as 10.1136/bm
jgh-2021-006960 on 12 January 2022. D

ow
nloaded from

 

http://dx.doi.org/10.1016/j.socscimed.2010.04.027
https://www.nimh.nih.gov/health/statistics/major-depression.shtml
https://www.nimh.nih.gov/health/statistics/major-depression.shtml
http://dx.doi.org/10.2105/AJPH.2009.180943
http://dx.doi.org/10.2307/2657556
http://dx.doi.org/10.1016/j.socscimed.2007.02.037
http://dx.doi.org/10.1007/s00127-011-0457-6
http://dx.doi.org/10.1023/A:1023903525276
http://dx.doi.org/10.1007/s355-002-8326-3
http://dx.doi.org/10.1016/j.socscimed.2014.05.005
http://dx.doi.org/10.1016/j.socscimed.2016.12.040
http://dx.doi.org/10.1016/j.socscimed.2018.10.023
http://dx.doi.org/10.1016/j.jad.2018.11.055
http://dx.doi.org/10.1377/hlthaff.2013.0133
http://dx.doi.org/10.1111/j.1467-8721.2006.00433.x
http://dx.doi.org/10.1111/j.1467-8721.2006.00433.x
http://dx.doi.org/10.1016/j.jpsychires.2008.01.011
http://dx.doi.org/10.1016/j.jpsychires.2008.01.011
http://dx.doi.org/10.1037/a0027493
http://dx.doi.org/10.1126/science.1232491
http://dx.doi.org/10.1016/j.jebo.2017.04.003
http://dx.doi.org/10.1111/ecoj.12210
http://dx.doi.org/10.1177/1359105317718379
http://www.ncbi.nlm.nih.gov/pubmed/18188442
http://www.ncbi.nlm.nih.gov/pubmed/18188442
http://dx.doi.org/10.1136/bmjgh-2020-004661
http://dx.doi.org/10.1007/s11205-015-0964-z
http://dx.doi.org/10.1080/00220380500405568
http://dx.doi.org/10.1007/s00127-010-0202-6
http://dx.doi.org/10.1007/s00127-010-0202-6
http://dx.doi.org/10.1017/s0033291700043993
http://dx.doi.org/10.1016/S0749-3797(18)30622-6
http://dx.doi.org/10.1186/s12888-016-1178-x
http://dx.doi.org/10.1080/13676261.2010.538043
http://dx.doi.org/10.1016/j.worlddev.2014.01.029
http://www.statssa.gov.za/?p=12948#:~:text=The%20results%20of%20the%20Quarterly,the%20third%20quarter%20of%202019.&text=The%20South%20African%20working%2Dage,2019%20compared%20to%20Q3%3A2019
http://www.statssa.gov.za/?p=12948#:~:text=The%20results%20of%20the%20Quarterly,the%20third%20quarter%20of%202019.&text=The%20South%20African%20working%2Dage,2019%20compared%20to%20Q3%3A2019
http://www.statssa.gov.za/?p=12948#:~:text=The%20results%20of%20the%20Quarterly,the%20third%20quarter%20of%202019.&text=The%20South%20African%20working%2Dage,2019%20compared%20to%20Q3%3A2019
http://www.statssa.gov.za/?p=12948#:~:text=The%20results%20of%20the%20Quarterly,the%20third%20quarter%20of%202019.&text=The%20South%20African%20working%2Dage,2019%20compared%20to%20Q3%3A2019
http://www.statssa.gov.za/?p=12948#:~:text=The%20results%20of%20the%20Quarterly,the%20third%20quarter%20of%202019.&text=The%20South%20African%20working%2Dage,2019%20compared%20to%20Q3%3A2019
http://dx.doi.org/10.1080/0376835X.2017.1392847
http://dx.doi.org/10.1179/2049396714Y.0000000066
http://dx.doi.org/10.4236/psych.2012.329113
http://dx.doi.org/10.3390/ijerph17228479
http://dx.doi.org/10.1056/NEJMsa0707519
http://dx.doi.org/10.1056/NEJMsa0707519
http://gh.bmj.com/


1 

 

Supplement 

 

 

 

Supplement Figure 1. Histogram of normalized depressive symptom scores 
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Supplement Figure 2. Kernel density plot of distribution of multidimensional poverty C-weighted sum of 

deprivations in Mexico compared to South Africa. 
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Supplement Figure 3 Kernel density plot of distribution of multidimensional poverty C-weighted sum of 

deprivations in Colombia compared to South Africa. 
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Supplement Table 1. Dimension and indicators for CMPI 

Dimension (weights) Indicator label 

(weights) 

Indicator definition Cut-off 

point 

Household education 

conditions (0.2)  

Educational 

achievement 

 (0.1)  

Average education level for people 15 and older 

living in a household  

9 years 

    

 Literacy 

 (0.1) 

Percentage of people living in a household 15 

and older who know how to read and write  

100 % 

    

Childhood and youth 

conditions 

(0.2) 

School attendance 

(0.07) 

Percentage of children between the ages of 6 and 

16 in the household that attend school 

100 % 

    

 No school lag 

(0.07) 

Percentage of children and youths (7–17 years 

old) within the household that are not suffering 

from school lag (according to the national norm) 

100 % 

    

 Children not 

working 

(0.07) 

Percentage of children between 12 and 17 years 

old in the household that are not working 

100 % 

    

Employment 

(0.2) 

No one in long-

term 

unemployment 

(0.1) 

Percentage of a household’s EAP that is not 
facing long-term unemployment (more than 12 

months) 

100 % 

    

 Formal 

employment 

(0.1) 

Percentage of a household’s EAP that is 
employed and affiliated with a pension fund 

(formality proxy) 

100 % 

    

Health 

(0.2) 

Health insurance 

(0.1) 

Percentage of household members over the age 

of 5 that are insured by the Social Security 

Health System 

100 % 

 Access to health 

(0.1) 

Percentage of people within the household that 

has access to a health institution in case of need 

100 % 

    

Access to public 

utilities and housing 

conditions 

(0.2) 

Access to water 

source (0.04) 

Urban households are considered deprived if 

lacking connection to public water systems. 

Rural households are considered deprived when 

the water used for the preparation of food is 

1 
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6 

 

obtained from wells, rainwater, spring sources, 

water tanks, water carriers or other sources 

    

 Adequate 

elimination of 

sewer waste 

(0.04) 

Urban households are considered deprived if 

they lack a public sewer system. Rural 

households are considered deprived if they use a 

toilet without a sewer connection, a latrine or 

simply do not have a sewage system 

1 

    

 Adequate floors 

(0.04) 

Households with dirt floors are considered 

deprived 

1 

 Adequate external 

walls (0.04) 

An urban household is considered deprived 

when the exterior walls are built of untreated 

wood, boards, planks, guadua or other 

vegetation, zinc, cloth, cardboard, waste 

material or when no exterior walls exist. A rural 

household is considered deprived when exterior 

walls are built of guadua or other vegetation, 

zinc, cloth, cardboard, waste materials or if no 

exterior walls exist 

1 

    

 No critical over-

crowding (0.04) 

Number of people sleeping per room, excluding 

the kitchen, bathroom and garage 

Three 

persons 

per 

room* 

Source: Angulo et al (2016). Notes: Numbers within parenthesis indicate the assigned weight for each 

dimension and each indicator within each dimension. EAP: Economically active population. * For urban 

areas the threshold corresponds to 3 or more people per room and for rural areas the threshold 

corresponds to more than 3 persons per room. 
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Table 2. Proportion of those classified as multidimensionally poor who are income poor and non-poor. 

 Multidimensional poor 

(N=5,773) 

Multidimensional non-poor 

(N=5,992) 

Low Income  1,254 (16%) 985 (22%) 

High Income  4,519 (83%) 5,007 (78%) 
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Supplement Table 2. Poisson regression of interaction between multidimensional poverty and sex, and 

interaction with country, on depressive symptoms of participants aged 11-25 years from harmonized data 

(N= 16,173) 

 

 

 

 

 

 

  

 Sex Interaction Country Interaction 

 IRR 95% CIs IRR 95% CIs 

Multidimensional poverty 
1.17 

 
0.97, 1.40 1.37 1.13, 1.66 

Sex (ref.: male) 1.32 1.21, 1.45 1.37 1.32, 1.42 

Multidimensional poverty * Sex (ref.: 

male) 
1.11 0.87, 1.41 N/A  

Age 1.00 0.99, 1.01 1.00 0.99, 1.01 

South Africa (ref.: Mexico) 1.02 0.99, 1.05 1.07 1.17, 1.28 

Colombia (ref.: Mexico) 0.39 0.37, 0.42 0.37 0.32, 0.42 

Multidimensional poverty *  South Africa 

(ref.: Mexico) 
N/A 0.67 0.53, 0.85 

Multidimensional poverty *  Colombia 

(ref.: Mexico) 
N/A 1.46 0.91, 1.34 
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Supplement Table 3. Logistic regression of multidimensional poverty and dichotomous depression 

(yes/no) of participants aged 11-25 years from harmonized data (N= 16,173). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Harmonized Dataset 

 OR 95% CIs 

Multidimensional poverty 1.75 1.23, 2.48 

Sex (ref.: male) 2.08 1.88, 2.29 

Age 1.00 0.99, 1.02 

Mexico (ref.: South Africa) 0.57 0.51, 0.63 

Colombia (ref.: South Africa) 0.52 0.45, 0.60 
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Supplement Table 4. Poisson regression of multidimensional poverty (dichotomous) on depressive 

symptoms of participants aged 11-25 years from the harmonized dataset, as well as individual datasets 

from Mexico, South Africa and Colombia 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Harmonized 

(N= 16,173) 

South 

Africa 

(N=5,161) 

Mexico 

(N=7,405) 

Colombia 

(N= 3,607) 

 

IRR 

(95% CIs) 

IRR 

(95% CIs) 

IRR 

(95% CIs) 

IRR 

(95% CIs) 

Multidimensional 

poverty (ref.: no 

poverty) 

1.05 

(1.01, 1.09) 

0.98 

(0.93, 1.01) 

1.07 

(1.01, 1.12) 

1.22 

(1.07, 1.40) 

Sex (ref.: male) 
1.37 

(1.32, 1.42) 

1.04 

(1.00, 1.08) 

1.55 

(1.47, 1.64) 

1.50 

(1.32, 1.68) 

Age 
1.00 

(0.10, 1.01) 

1.02 

(1.01, 1.03) 

0.99 

(0.98, 1.00) 

1.49 

(1.32, 1.68) 

South Africa (ref.: 

Mexico) 

1.02 

(0.99, 1.05) 
- - - 

Colombia (ref.: 

Mexico) 

0.39 

(0.36, 0.41) 
- - - 
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Supplement Table 5. Poisson regressions of multidimensional poverty and depressive symptoms of 

participants aged 11-18 years and 19-25 years from harmonized data. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 11-17 years (N= 6,699) 18-25 years (N=9,474) 

 IRR 95% CIs IRR 95% CIs 

Multidimensional poverty 1.36 1.12, 1.67 1.21 1.04, 1.41 

Sex (ref.: male) 1.39 1.31, 1.47 1.36 1.31, 1.42 

Age 1.04 1.01, 1.06 0.99 0.98, 1.00 

South Africa (ref.: Mexico) 0.92 0.88, 0.97 1.06 1.02, 1.10 

Colombia (ref.: Mexico) 0.42 0.37, 0.46 0.39 0.36, 0.43 
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