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Abstract

Poverty is associated with poorer mental health in early adulthood. Cash transfers (CTs) have been shown to improve child health and education
outcomes, but it is unclear whether these effects may translate into better mental health outcomes as children reach young adulthood. Using a
quasi-experimental approach that exploits variation across countries in the timing of national CT programme introduction, we examine whether
longer exposure to CTs during childhood (0-17 years) reduces depressive symptoms in early adulthood (18-30years). Based on harmonized
data from Colombia, Mexico, and South Africa (N =14431), we applied logistic regression models with country and birth-cohort fixed effects
to estimate the impact of cumulative years of CT exposure on mental health, educational attainment, and employment outcomes. Our findings
indicate that each additional year of CT exposure during childhood is associated with a 4% reduction in the odds of serious depressive symptoms
in early adulthood [odds ratio (OR)=0.96, 95% confidence intervals (Cls): 0.93, 0.98]. We find no consistent effect of years of exposure on
completion of secondary school (OR=1.01, 95% Cls: 0.99, 1.03) and a negative effect on the probability of employment in early adulthood
(OR=0.90, 95% Cls: 0.88, 0.91). These results suggest that longer exposure to CTs may contribute to modest but meaningful reductions in
population-level depressive symptoms during early adulthood.
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Introduction

Over 30% of the world’s young people live in poverty and
face multiple deprivations including inadequate living stan-
dards, poor health, lack of education, poor quality of work,
and violence (Alkire et al. 2019). At the same time, 10-20% of
children and adolescents worldwide experience mental health
problems, which impact long-term educational, employment,
and economic outcomes, thereby increasing the risk of persis-
tent poverty (Kieling et al. 2011). Extensive research suggests
that poverty is associated with mental illness among ado-
lescents and young adults (Lund et al. 2010, Sayeed and
Fernando 2018, Ridley et al. 2020, Marchi et al. 2024).
Although mechanisms underlying this relationship are not
well understood (Ridley et al. 2020, Evans-Lacko et al.
2023), studies suggest that a vicious cycle between poverty

and mental health starts early in life and deepens as children
become young adults (Collis et al. 2009). Mental illness during
childhood may influence the risk of poverty in early adult-
hood, by hampering the ability to succeed in education and
employment (Clayborne et al. 2018). In turn, poverty during
childhood may increase exposure to risk factors for mental
illness, such as financial distress, violence or intrahousehold
conflict (Evans and Kim 2007, Ridley et al. 2020).

Since the late 1990s, many low- and middle-income coun-
tries (LMICs) have implemented nationwide cash transfer
(CT) programmes to address poverty. These programmes
directly transfer income to poor households, but they may
vary in structure. Some are conditional (they tie cash payments
to parents’ human capital investments in their children, such
as school attendance and participation in vaccination and
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Key messages

e \We estimated the long-term effects of years of exposure
to cash transfer programmes during childhood and ado-
lescence (ages 0-17 years) on depression in early adult-
hood (18-30years) using a quasi-experimental approach
that exploits variation across three countries (Colombia,
Mexico, and South Africa).

e Each additional year of exposure to cash transfer pro-
grammes during childhood was associated with a 4%
reduction in the odds of depressive symptoms in early
adulthood.

e Although the effect size is small, the fact that a population
effect arises is noteworthy given that only a fraction of all
children received the transfer.

e We did not find any effect of years of exposure to cash trans-
fer programmes on secondary school completion, and we
found a negative effect on employment in early adulthood.

other public health programmes), while others provide sup-
port without such requirements, referred to as unconditional
CTs (Lagarde et al. 2007, Baird et al. 2014, Owusu-Addo et al.
2018). In this study, we focus on three countries with large
national CT programmes introduced in the 1990s and early
2000s: Brazil, Mexico, and South Africa.

Brazil’s Bolsa Familia, launched in 2003, has grown to
become one of the largest conditional CT programmes in
the world, reaching ~13.8 million families or ~25% of the
country’s population. Similarly, Mexico’s Oportunidades, also
conditional, established in 1997, was expanded over the
years to cover >5 million families, with a budget of $3.7
billion by 2007, reflecting its significant role in the coun-
try’s social protection strategy. South Africa’s Child Support
Grant (CSG), initiated in 1998, is an unconditional pro-
gramme that targets primary caregivers to improve food
security and overall child well-being. By 2020, 12.5 mil-
lion children, or 63% of South Africa’s child population,
were receiving this grant, illustrating its widespread reach and
impact (see the Supplementary material for more details on
programmes).

While the three programmes differ in a number of aspects,
they also share several important common features, includ-
ing a focus on CTs as a key poverty reduction strategy, a
goal to improve family and child outcomes, and the target-
ing of very low-income households through means testing.
These are unprecedented programmes representing signifi-
cant investments on CTs in each of the countries, which
have been shown to have improved the economic well-
being of households (Angelucci et al. 2012, Bastagli et al.
2019). While South Africa’s child grant programme did not
involve conditionality, both Mexico’s and Colombia’s pro-
grammes incorporated conditions for the transfer that were
very similar, i.e. children’s school attendance and health
check-ups.

Extensive research has examined the impact of CTs on chil-
dren’s health, nutrition, and education (Lagarde et al. 2007,
Baird et al. 2014, Cooper et al. 2020), but few studies have
examined their impact on youth mental health and few look at
long-term effects. Two recent reviews focused on the impact of
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CTs on youth mental health (Zimmerman et al. 2021, Zaneva
et al. 2022). A total of 18 studies were identified, although
the maximum follow-up period was § years. The majority of
the identified studies suggested a positive short-term associa-
tion between CTs and mental health outcomes, in particular
reduced symptoms of depression and anxiety; however, the
reviews also highlight the variability of these effects, with
some studies reporting no impacts (Zimmerman et al. 2021,
Zaneva et al. 2022).

There are several pathways by which earlier—and there-
fore longer-term—exposure to CTs may lead to sustained
benefits in mental health into early adulthood. First, higher
household income may reduce financial insecurity during
childhood, a well-known risk factor for later mental health
problems (Ohrnberger et al. 2020). Higher income may
increase household stability, which would in turn reduce
household conflict and distress, potentially improving both
parental and child mental health and parent—child relation-
ships. Reducing the risk of mental disorders among parents
(Ozer et al. 2011, Powell-Jackson et al. 2016, Eyal and Burns,
2019) may also translate into better long-term mental health
outcomes for children and adolescents. A key goal of CTs
is to increase school attendance, which may improve young
people’s employment opportunities and mental health. Edu-
cation and employment are two key mechanisms by which
CTs may affect mental health (Lund et al. 2018). However,
the impacts of CTs on these outcomes are likely complex. CTs
may increase primary school completion and thus improve
mental health during adolescence, which may increase sec-
ondary school completion rates and improve mental health
in early adulthood. The impact of CTs on employment in
early adulthood is less clear: on the one hand, better men-
tal health and more human capital in earlier periods may
increase employment outcomes in early adulthood. On the
other hand,, CTs may also reduce employment in early adult-
hood by increasing the length of post-secondary schooling,
thus reducing accumulated work experience.

Research over the last decades suggests that CTs increase
primary and secondary school completion (Garcia and Saave-
dra 2017). However, recent studies on long-term impacts
of CTs during childhood on early adulthood outcomes have
mixed findings. Some studies report that earlier age of start-
ing to receive CTs—and therefore having been exposed longer
to CTs—leads to better educational and labour market out-
comes in early adulthood (Behrman and Hoddinott 2005,
Fernald et al. 2009, Barham et al. 2013, Parker and Vogl
2018, Sanchez 2019). However, a recent review by Milldn
et al. (2019) concluded that while some studies find positive
effects on educational attainment, results are mixed and do
not yet offer conclusive evidence.

Establishing the causal impact of CTs is challenging due to
selection bias: CT programmes typically target low-income,
disadvantaged families, so that CT recipients are by definition
more disadvantaged and have worse outcomes than non-
recipients. A ‘naive’ comparison between CT recipients and
non-recipients, therefore, will provide downwardly biased
estimates, even controlling for observables or using match-
ing techniques. Some studies have used a randomized con-
trolled trial design (Ozer et al. 2011, Attah et al. 2016,
Zimmerman et al. 2021). However, these studies often have
a short follow-up and face the challenge that programmes
have been scaled up to the entire population, making it
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difficult to rely on a control group, as controls may also
receive CTs because many programmes have already been
scaled up in countries where the RCTs are performed (Fernald
et al. 2008).

In this study, we propose a novel design to try to under-
stand the long-term impacts of CTs on mental health that
exploits variation in the timing of the introduction and expan-
sion of CT programmes across countries and birth cohorts. In
particular, we assess whether earlier—and therefore longer—
cumulative years of potential exposure to a CT programme
for a given country and birth cohort during childhood and
adolescence (0-17 years) reduce that cohort’s later depressive
symptoms. We use harmonized data from Colombia, Mex-
ico, and South Africa and exploit variation in the cumulative
years of exposure to the CT that arose from cross-country
differences in the year CT programmes were introduced and
birth-cohort differences in the age of children. This approach
enables us to examine whether individuals who were younger
when CT programmes were introduced, and consequently
had greater cumulative exposure to CTs, have better men-
tal health outcomes in young adulthood than individuals who
were older when CT programmes were introduced. Rather
than capturing the direct impact of providing CTs to individ-
uals, this approach enables us to estimate the impact of the
policy on the average health of children.

We hypothesize that countries and cohorts with longer
cumulative years of exposure to CTs during childhood and
adolescence have fewer depressive symptoms in early adult-
hood. While we explore potential population-wide effects of
CTs, we acknowledge that these effects could be moderated
by structural factors such as regional economic disparities,
access to healthcare and education, and the conditionality
of the programmes. To shed light on some of the potential
mechanisms, we also examine how CTs during childhood
and adolescence influence secondary school completion and
employment in early adulthood. Given the high coverage rates
of CTs in the countries we examine, we expect that CTs may
have population wide effects for entire cohorts of children.
However, we expect effects to be stronger for children from
families below the poverty line, as they were more likely to
be target recipients and more likely to fulfil eligibility. By
examining these diverse settings, we aim to contribute to a
broader understanding of how CT programmes can influence
mental health outcomes across varied socio-economic and cul-
tural contexts. To our knowledge, this is the first study to
examine the long-term impact of cumulative exposure to CT
programmes during childhood and adolescence on depressive
symptoms in early adulthood.

Materials and methods

An overview of CT programmes in each country is provided
in Supplementary File S1.

Data

This study is part of the CHANCES-6 study (Bauer et al.
2021), a study of the effect of CTs on youth mental health
and life chances in six LMICs . The data sources analysed
for this study represent a subset of available data sources
that had publicly available data on nationally representa-

Table 1. Descriptive characteristics for participants with missing and
without missing data®

Included study  Participants with
participants missing data
(N=15431) (N =17 441)
Potential years of exposure, 7.96 (5.6) 7.66 (4.3)
years (SD)
Female, % 8511 (55%) 7803 (49%)
Age, years (SD) 23.5(3.7) 23.9 (3.7)
Poverty (% yes) 8231(53%) 6457 (59%)
Normalized depressive 0.18 (0.19) 0.20 (0.18)
symptoms (SD)
Depression binary (% over 2127(13%) 245 (17%)
threshold for depression)
Schooling (% not completed 11130 (72%) 6760 (73%)

secondary)

2Participants aged 18-30years in South Africa (NIDS Wave 4: 2014),
Colombia (Encuesta Nacional de Salud Mental: 2015), and Mexico (MxFLS
Round 3:2012).

tive samples of individuals who could have been exposed to
CT programmes during childhood and with information on
depressive symptoms.

Data for Colombia come from the 2015 National Mental
Health Survey, a nationally representative, probabilistic cross-
sectional survey (Gomez-Restrepo et al. 2016). The overall
sample had 14 496 participants. The survey involves in-depth
questionnaires for different age groups: children (7-11 years),
adolescents (12-17 years), and adults (>18 years).

Data for South Africa came from the nationally representa-
tive National Income Dynamics Study (NIDS), a longitudinal
survey that aims to provide representative socio-economic,
behavioural, and anthropometric data for South Africa. This
longitudinal study began in 2008 with a nationally repre-
sentative sample of >28 000 individuals (Leibbrandt et al.
2009). The final sample at Wave 1 resulted in 7305 partici-
pating households (69 % response rate). We used Wave 4 data,
collected in 2014, from participants aged 18-30 years.

We used data from the third wave (2009-2012) of the Mex-
ican Family Life Survey (MxFLS-3), a longitudinal, nationally
representative survey of 8400 households in 150 urban and
rural communities across Mexico, collected over three waves
from 2002 to 2012.

Our final analytical sample included 32 883 respondents
aged 18-30years at the time of survey. Inclusion criteria
are participants aged 18-30 years with available data. After
excluding individuals with missing information on key vari-
ables (age, depressive symptoms or socio-economic condi-
tions), the final sample included 15431 individuals: 6789
from Mexico, 5802 from South Africa, and 2840 from
Colombia. Table 1 shows the demographics of included
study participants and those who were excluded due to
missing data.

Research design

We used a quasi-experimental design to assess the impact
of duration of exposure to the programme on depressive
symptoms. Rather than relying on information on whether
participants received the CT throughout their childhood—
which would be endogenous given that programmes target

GZ0z Aienuep g uo Jasn SoIWOU0d] JO [00YdS uopuo Aq 659298/ /201 8ezo/j0deay/s60 L 01 /10p/aonie-aoueape/jodesy/woo dno-oiwspese//:sdny wolj papeojumoq



CSG changed to under 9

Zimmerman et al.

CSG changed to under
18

NIDS Wave 4
CSG Introduced (under
7 years)
¢ @4 FEEETE S S
Oportundidades
Introduced (called
Progresa) SG changed to under ENSM

11

Familias en Accién
Introduced

MXxFLS Round 3

Figure 1. Timeline of year when CTs were introduced and when data were collected in South Africa, Mexico, and Colombia; CSG = Child Support Grant
(South Africa); NIDS = National Income Dynamics Study; MxFLS = Mexico Family Life Survey; ENSM = Encuesta Nacional de Salud Mental, Colombia

low-income families—our study design relies on cross-country
and cohort variation in the age of children when the pro-
gramme was first introduced. In leveraging the years of
exposure to CTs across countries and cohorts, our empiri-
cal strategy seeks to capture the impact of the introduction
of the policy on cohorts of children and adolescents, rather
than the impact of individual receipt of CTs, which by design
is correlated with poverty given the targeted nature of the
programme.

CT programmes were introduced as a national policy in
all three study countries at a specific moment in time. There-
fore, for a given country, the age of first possible exposure to
the CT is the same for all individuals born in the same year.
For example, children born in 1995 in Mexico would have
first been exposed to the policy at 2 years of age, as the pro-
gramme was introduced in 1997. Our design exploits the fact
that different countries introduced the policy in a different
year (Figure 1), generating cross-country variation in the age
of first exposure to the policy for cohorts born in the same
year. For example, Oportunidades was introduced in 1997,
so children aged 15 years in 2010 from Mexico would have
been first exposed to the policy at 2 years of age. In con-
trast, Familias en Accién was introduced in 2002, so a child
from Colombia aged 15 years in 2010 would have been first
exposed to the policy at 7 years of age. Thus, participants with
the same birth year vary in the age at which they were first
exposed to the CT and therefore in the duration of exposure
throughout their childhood.

For this study, we included all children who met country-
specific age-eligibility criteria for CTs in the exposed cohort,
regardless of their CT beneficiary status. However, only a
fraction of these children were actual CT beneficiaries. For
example, in 2015, the coverage rate of CTs was 21% in
Latin America (Cecchini and Atuesta 2017). In 2016, Oportu-
nidades in Mexico reached 6.1 million families, or 24% of all
families in Mexico, Familias en Accién in Colombia reached

2.5 million families, or 17.5% of the population (Alvarez-
Iglesias et al. 2021), and the CSG in South Africa reached 12.5
million families, or 63% of the child population (UNICEF
2020). A potential concern is that by examining all children
born in a certain year (regardless of CT receipt status), we
fail to capture small impacts that may not have changed pop-
ulation averages. Therefore, we also assessed the impact of
years of cumulative exposure for individuals classified as poor
at the time of interview. We do this by introducing an inter-
action between country and household poverty levels, with
poverty defined using country-specific income poverty mea-
sures used to determine eligibility for the programme (further
details on the measurement of poverty in each country are
provided further). Because poverty status is a criterion for
programme receipt, those below a country-specific poverty
threshold would be more likely to have received CTs. There-
fore, we expect a stronger effect of CTs among individuals
below country-specific poverty thresholds.

Measurements
Years of potential exposure to the CT

We calculated the maximum number of years that participants
could have been exposed to CTs during childhood (from age
0 to 17 years), which was a function of date of birth, the year
programme was introduced in their country of residence, the
age-eligibility rules for each programme, and year of inter-
view. For example, in Mexico, where the programme was
introduced in 1997, the maximum exposure was 15 years for
participants born in 1997 and interviewed at 15 years of age in
2012. The length of exposure took into account the age eligi-
bility for each country. In Mexico and Colombia, families with
children under age 18 years were eligible for CTs; hence, we
counted the total number of years up to age 17 years. How-
ever, in South Africa, we accounted for the changes in age
eligibility over time. The CSG was initially available only for
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households with children under 7years, but this was later
expanded gradually to include children up to age 18 years
(Figure 1).

Outcome—depressive symptoms

Our primary outcome was normalized depressive symptom
scores, taken from self-report questionnaires. In Colombia,
depression symptoms were measured using the Self-Reporting
Questionnaire (SRQ-20; Harding et al. 1980), which asks
participants whether they currently have any of a list of 13
symptoms. Items are added together resulting in a total score
ranging from 0 to 20, with higher scores indicating greater
likelihood of depression. Individuals were categorized into
either low (SRQ-20 <4) or elevated (SRQ-20 >4) symptoma-
tology groups, based on previously established cut-off points
in a Colombian sample (Gomez-Restrepo et al. 2016).

In South Africa, depressive symptoms were measured using
the 10-item Centre for Epidemiologic Studies Depression
Scale (CESD-10; Andresen et al. 1994), which asks partici-
pants to report the frequency of 10 symptoms in a four-point
Likert during the past week. A cut-off of 12 on the CES-D-10
presented the most balanced sensitivity (71.4%) and speci-
ficity (72.6%) when validated against the Mini Neuropsy-
chiatric Interview (MINI) as the gold standard comparison
(Baron et al. 2017). Symptom scores were summed and cate-
gorized into either low (CES-D <12) or elevated (CES-D >12)
symptomatology groups.

The Mexican Family Life Survey used the Clinical Ques-
tionnaire for the Diagnosis of Depressive Syndrome [Cues-
tionario Clinico para el Diagnéstico del Sindrome Depresivo
(CCDSD); Calder6n-Narvdez 1997], which asked partici-
pants about the frequency of 21 symptoms in the last 4 weeks
using a four-point scale. The total score ranged from 20 to
84 with a higher score indicating more depressive symptoms.
We used previously established cut-offs (Calderén-Narvdez
1997), where a score of >635 reflects depression.

Given that each scale had a different score, we esti-
mated normalized values for each of the three scales to
enable comparable units across measures. We scaled depres-
sion scores to values between 0 and 1 by using the following
formula:

_ x;-min(x)
"~ max(x) - min(x)

We created a cut-off for significant depression symptoms
(yes/no) based on the respective binary cut-offs for each scale
using validated thresholds for young people in the respective
countries. Sensitivity analyses explored whether altering these
cut-offs influenced the results.

Education and employment outcomes

Surveys include data on the highest level of schooling
achieved. Participants were classified into binary groups based
on whether they completed secondary schooling (1) or not
(0). Employment at the time of the survey was measured
as a binary variable (yes/no) using questions from each
survey on whether participants were employed in the last
12 months.

Household poverty

For each dataset, we calculated the poverty cut-off based
on socio-economic eligibility criteria for individual CT pro-
grammes. For Colombia, eligibility is determined by the
System for Identifying and Selecting Beneficiaries (SISBEN),
which divides households into categories, based on their esti-
mated level of income. We followed the governmental cut-offs,
in which households eligible for the Families en Accién pro-
gramme must belong to the lowest of these categories, SISBEN
level one. Those in the lowest SISBEN level were categorized
as extreme poverty (1) and others were categorized as not in
extreme poverty (0).

For South Africa, we used national poverty lines, based on
the cost-of-basic-needs approach. The lower bound poverty
line is calculated from the food poverty line—the amount of
money an individual will need to afford the minimum required
daily energy intake (often referred to as the ‘extreme’ poverty
line)—plus the average amount derived from non-food items
of households where the total expenditure is equal to the food
poverty line (STATSSA 2019). For Wave 4, households were
categorized as below the poverty line if their monthly house-
hold income was below R613 pp/m, which was the national
poverty line for that year.

For Mexico, Oportunidades-Progresa eligibility is deter-
mined according to the household’s per capita income using
SUP (the Spanish acronym for ‘Sistema Unico de Punta-
jes’). SUP scores are estimated using economic poverty as
dependent variable, discriminant analysis, and a single source
of national information. In our data, household incomes
were compared to the ‘Canasta Normativa Alimentaria’, the
national food basket, to determine poverty and eligibility.
Then, a discriminant analysis was performed to create a score
for each household according to its deprivations. This score
was then compared with SUP scores. The threshold of 0.69
was used to classify households as being in high poverty
(Pfutze 2019).

Empirical approach

We started by examining the association between years
of exposure and outcomes using non-parametric locally
weighted scatterplot smoothing (LOWESS) curves. We then
implemented parametric country fixed-effects models with the
following basic OLS specification:

¥ =08y + 01 [Length of Exposure] + 3, [Sex]
+ B3| Poverty Status) + 3,3 - year birth categories)
+ (s [Country] + €

where y is the normalized depressive symptom score at ages
18-30years for an individual (or a binary variable for high
depressive symptomatology), secondary school completion
or employment. Education and employment are binary vari-
ables. For binary outcomes, we implemented the same model
but using logistic regression. From logistic regressions, we
reported the marginal effects (Norton and Dowd 2018). Inde-
pendent variables were the length of exposure to the CT
measured in years, sex, household poverty status, 3-year birth
categories, and country. Country fixed effects control for any
unobserved differences between countries, while birth-cohort
fixed effects control for any differences between birth cohorts
common to all countries. In this model, the impact of years
of exposure to the policy is identified out of variation in years
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Table 2. Descriptive data for participants aged 18-30years in South Africa
(NIDS Wave 4: 2014), Colombia (Encuesta Nacional de Salud Mental:
2015), and Mexico (MxFLS round 3: 2012)

South Africa  Mexico Colombia
(N=5802) (N=6789) (N =2840)
Potential years of 6.1 (7.0) 10.1 (3.5) 6.8 (3.7)
exposure, years (SD)
% Female 3040 (53%) 3738 (55%) 1733 (61%)
Age, years (SD) 23.5(3.7) 23.0 (3.5) 24.2 (3.7)
Poverty (% yes) 2067 (36%) 4461 (67%) 1589 (56%)
Normalized depressive 0.21 (0.14) 0.20 (0.23) 0.07 (0.4)
symptoms (SD)
Depression binary (% 665 (12%) 1175 (17%) 337 (9%)
over threshold for
depression)
Schooling (% not 3334 (59%) 5416 (57%) 474 (17%)

completed secondary)

of exposure within a given country, relative to the same vari-
ation in other countries, controlling for overall birth-cohort
effects. An identifying assumption is that birth-cohort effects
are constant across countries and are well captured by 3-
year birth-cohort dummies. We discuss these assumptions in
more detail later in the paper. In sensitivity analysis, we tested
whether the specification of birth year impacts the results
by repeating the analysis using birth year as a continuous
variable.

We assessed whether the impact of CTs differed by sex
by including an interaction term between years of exposure
and sex. We also assessed whether the impact of CTs was
greater for households classified as poor by introducing an
interaction term between years of exposure and household
poverty. We applied calibrated post-stratification sampling
weights to adjust for disproportionate representation of sam-
ple sizes, with estimated clustered standard errors, clustered
at the country level. Data were analysed using Stata 17
(StataCorp 2017).

Patient and public involvement

Patients and the public were not involved in this research
study.

Results

Socio-demographic  characteristics of participants are
reported in Table 2. The prevalence of poverty varied from
23% in Mexico to 36% in South Africa and 56% in Colom-
bia. Depressive symptomatology was higher in Mexico (17%)
than in South Africa (12%) and Colombia (9%).

To illustrate the variation in our main exposure vari-
able, Figure 2 shows the mean years of exposure to the
local CT programme by country and 3-year birth cohorts.
Although there was a high correlation between years of expo-
sure and birth year in the full sample (r=0.76, P<0.05),
within each birth cohort, there was variation in the years of
exposure between countries. For example, the cohort born in
1980-83 had a mean of 4.6 years of exposure to the CT pro-
gramme in Mexico, while the same cohort had only 1 year
of exposure in Colombia, and zero in South Africa. Vari-
ations in years of exposure were present across all birth
cohorts.

Zimmerman et al.

Years of exposure to the CT and depressive
symptoms in early adulthood

We start by examining the association between years of expo-
sure and outcomes using non-parametric LOWESS function
curves, controlling for 3-year birth cohort, country, sex, and
poverty status. Figure 3 shows that as years of exposure to a
CT increase, depressive symptom score declines. That is, each
additional year of exposure to a CT programme from age 0 to
17 years conferred a reduction in depressive symptom scores
at ages 18-30 years.

Table 3 shows linear regression coefficients for Models 1
and 2 on continuous depressive symptom scores and logis-
tic regression coefficients for Models 3 and 4 on dichoto-
mous depression. Each column shows a single model. Results
from Model 1 suggest that each additional year of expo-
sure to the CT is associated with 0.002 of a standard devi-
ation reduction in normalized depressive symptom scores
(8=-0.003, 95% confidence intervals (Cls): =0.004 to -0.01,
P<0.001; see Table 3, Model 1). Mean years of poten-
tial exposure to a CT was 9.5 (Table 1); this implies that
children who were potentially exposed to a CT programme
for 9.5 years experienced a reduction of 0.03 points on the
depressive symptoms score, relative to those unexposed dur-
ing childhood and adolescence. This is a relatively small effect
(Cohen’s d =0.02).

To get a sense of the magnitude of this effect in terms of seri-
ous depressive symptomatology, Model 2 shows results using
scale-specific cut-off points to define a categorical measure
of depressive symptoms (yes/no), where each column shows
a single model. Results suggest that each additional year of
potential exposure to a CT is associated with a 4% reduc-
tion in the odds of depressive symptomatology [odds ratio
(OR)=0.96,95% CIs: 0.93, 0.98; see Table 3, Model 3).

There was evidence of a positive sex interaction (3=0.002,
95% Cls: 0.001, 0.003; see Table 3, Model 3), so the asso-
ciation between years of potential exposure and depressive
symptom scores was stronger for females.

Years of exposure to the CT and schooling

Table 4 shows logistic regression coefficients for Model 1 on
schooling (completed secondary or not). Each column shows
a single model. Results from Model 1 suggest that there is no
association between years of CT exposure during childhood
and secondary school completing in young adulthood, once
country and birth cohorts are controlled for (OR =1.01, 95%
CIs: 0.99, 1.03; see Table 4, Model 1). The average marginal
effect is 0.01 (95% Cls: 0.002, 0.02). There was no significant
sex interaction (OR =0.99, 95% ClIs: 0.97, 1.00; see Table 4,
Model 2); however, the effect on secondary schooling com-
pletion was positive among males (OR =1.02, 95% Cls: 1.00,
1.04).

Years of exposure to the CT and employment on
early adulthood
Findings suggest that the probability of employment
decreased as years of exposure to a CT increased. That is,
each additional year of exposure to a CT at ages 0-17 years
was associated with a reduced probability of employment at
ages 18-30 years.

Table 5 shows logistic regression coefficients for Model 1
on employment (employed in last year or not). Each column
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Employment (% employed

in last 12 months)

2,174 (38%)

3,159 (47%) 1,536 (54%)
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Figure 2. Mean years of potential exposure to the CT against birth year categories for the separate countries and harmonized dataset
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Figure 3. Non-parametric LOWESS curves showing the association between years of exposure and continuous depressive symptom score, controlling

for 3-year birth cohort, country, sex, and poverty status

shows coefficients for a single model. Results from Model 1
suggest a negative association between length of exposure and
employment (OR=0.90, 95% ClIs: 0.88, 0.91; see Table 3,
Model 1); roughly, this means that each additional year of
exposure to the CT programme reduced the odds of employ-
ment at ages 18-30 years by 11%. The average marginal effect
is =0.04, 95% ClIs: -0.05 to —0.04. Results were similar when
this analysis was repeated with a subgroup of those not cur-
rently in education (Supplementary Table S2). There was no
significant sex interaction (OR =0.99, 95% ClIs: 0.99, 1.01,
see Table 5, Model 2).

Sensitivity analysis

We tested the interaction between poverty and years of expo-
sure in linear and logistic regressions for normalized depres-
sive symptom scores and dichotomous depression categories,
as well as schooling and employment (Supplementary Table

S1). There was no significant interaction for either the nor-
malized variable (5=0.0004, 95% CIs: -0.001 to 0.001) or
dichotomous outcome (OR=0.99, 95% ClIs: 0.97, 1.01),
suggesting that the impact did not differ by poverty level.
However, there was a significant interaction for schooling
(OR=0.90, 95% Cls: 0.87, 0.92), suggesting that exposure
had a stronger negative effect on schooling for young peo-
ple living in poverty than those not living in poverty. There
was also a significant interaction for employment (OR =1.09,
95% Cls: 1.08, 1.11), suggesting that exposure had a weaker
negative effect on employment for young people living in
poverty than those not living in poverty.

Discussion

This is the first cross-country study to estimate the long-term,
cumulative effects of the number of years of exposure to CTs
during childhood and adolescence on depressive symptoms
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Table 3. Association between potential years of exposure to the CT and depressive symptoms among participants aged 18-30years in Mexico, South

Africa, and Colombia (N =15431)

Zimmerman et al.

Model 1: continuous
normalized depressive
symptoms

B (95% ClIs)

Model 2. categorical
depression (yes/no)
OR (95% Cls)

Model 3. interaction
with sex (continuous
normalized depressive
symptoms)

B (95% Cls)

Model 4: interaction with
sex (categorical depression,

yes/no)
OR (95% ClIs)

Years of potential exposure

Sex (ref.: male)

Years of potential
exposure x sex (ref.: male)

Poverty (ref.: no poverty)

Birth year 1986-88 (ref.:
1983-85)

Birth year 1989-91 (ref.:
1983-85)

Birth year 1992-94 (ref.:
1983-85)

Birth year 1995-97 (ref.:
1983-85)

Birth year 1998-2000
(ref.: 1983-85)

South Africa (ref.: Mexico)

Colombia (ref.: Mexico)

~0.003 (=0.004, —0.001)

0.04 (0.04, 0.05)
N/A

0.01 (0.01, 0.02)
0.002 (~0.02, 0.03)

0.01 (~0.02,0.03)
0.01 (~0.02, 0.03)
0.03 (0.001, 0.06)
0.03 (~0.003, 0.07)

0.01 (~0.01, 0.02)
~0.14 (-0.15, -0.13)

0.96 (0.93, 0.98)
1.74 (1.58,1.92)
N/A

1.15 (1.04, 1.26)
0.99 (0.70, 1.40)

1.11(0.79, 1.57)
1.711.14 (0.79, 1.63)
1.69 (1.11, 2.58)
1.97 (1.17, 3.34)

0.50 (0.42, 0.60)
0.36 (0.30, 0.44)

~0.04 (~0.01, -0.002)
0.03 (0.02, 0.04)
0.002 (0.001, 0.003)

0.02 (0.01, 0.02)
0.003 (~0.02, 0.03)

0.01 (~0.02,0.03)
0.01 (~0.02,0.03)
0.03 (~0.001, 0.06)
0.03 (~0.04, 0.06)

0.01 (~0.01, 0.02)
~0.14 (-0.15, -0.13)

0.94 (0.92, 0.97)
1.66 (1.0, 1.96)
1.02 (0.99, 1.03)

1.15 (1.04, 1.27)
0.99 (0.70, 1.50)

1.11 (0.79, 1.57)
1.13 (0.79, 1.62)
1.68 (1.10, 2.56)
1.94 (1.15, 3.29)

0.50 (0.42, 0.60)
0.37 (0.30, 0.45)

Table 4. Association between potential years of exposure to the CT and schooling (completed secondary or not) among participants aged 18-30years in
Mexico, South Africa, and Colombia (N =15431)

Model 2: schooling (completed secondary
or not; interaction with sex)
Marginal effect (95% ClIs)

Model 1: schooling (completed
secondary or not)
Marginal effect (95% ClIs)

Years of potential exposure 0.01 (-0.001, 0.02) 1.02 (1.00, 1.04)
Sex (ref.: male) 20.03 (<0.04, -0.01) 0.85 (0.76, 0.97)
Years of potential exposure x sex (ref.: male) N/A 0.99 (0.97,1.00)
Poverty (ref.: no poverty) 0.22 (0.21,0.23) 2.23 (2.06,2.41)
Birth year 1986-88 (ref.: 1983-85) 20.05 (=0.09, -0.002) 0.78 (0.55, 1.10)
Birth year 1989-91 (ref.: 1983-85) -0.12 (-0.18, -0.06) 0.74 (0.52, 1.04)
Birth year 1992-94 (ref.: 1983-85) ~0.16 (=0.23, -0.09) 0.68 (0.48, 0.96)
Birth year 1995-97 (ref.: 1983-85) -0.19 (-0.28, -0.09) 0.82 (0.55,1.23)
Birth year 1998-2000 (ref.: 1983-85) -0.04 (-0.16, 0.09) 1.18 (1.37, 3.49)
South Africa (ref.: Mexico) 0.45 (0.42, 0.48) 0.37 (0.32,0.43)
Colombia (ref.: Mexico) 0.65 (0.61, 0.69) 1.34 (1.15, 1.55)

Model 1: marginal effects of the association between years of potential exposure and schooling (completed secondary or not).
Model 2: the interaction between sex and years of potential exposure and schooling (completed secondary school = 1).

Table 5. Association between potential years of exposure to the CT and employment (employed in the last year or not) among participants aged 18-30 years
in Mexico, South Africa, and Colombia (N =15431)

Model 1: Employed in the last
year or not
OR (95% ClIs)

Years of potential exposure 0.90 (0.88,0.91)
Sex (ref.: male) 0.25(0.24,0.27)
Years of potential exposure x sex (ref.: male) N/A
Poverty (ref.: no poverty) 0.50 (0.46, 0.54
Birth year 198688 (ref.: 1983-85) 1.07 (0.79, 1.44
Birth year 1989-91 (ref.: 1983-85) 1.10(0.82,1.48
Birth year 1992-94 (ref.: 1983-85) 0.96 (0.71,1.30
) (
(
(
(

Model 2: employed in the last year or not
(interaction with sex)
OR (95% ClIs)

0.90 (0.89, 0.92)
0.28 (0.24, 0.31)
0.99 (0.97, 1.00)
0.50 (0.46, 0.54)
1.07 (0.80, 1.44)
1.11 (0.83, 1.50)
( )
( )
( )
( )
( )

0.97(0.72,1.32
0.97 (0.68,1.38
0.51(0.34,0.78
0.34 (0.29, 0.39
1.23 (0.98,1.29

Birth year 1995-97 (ref.: 1983-85 0.96 (0.67,1.36
Birth year 1998-2000 (ref.: 1983-85) 0.50 (0.33,0.77
South Africa (ref.: Mexico) 0.34 (0.30, 0.40
Colombia (ref.: Mexico) 1.14 (0.99, 1.30

Model 1: the association between years of potential exposure and employment (employed in the last year or not).
Model 2: the interaction between sex and years of potential exposure and employment (employed in the last year or not).
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in early adulthood. Using harmonized data from Colombia,
Mexico, and South Africa, we found a negative association
between potential years of exposure and depressive symp-
toms, indicating that longer exposure to CTs was associated
with lower depressive symptom scores—or put more sim-
ply, greater exposure led to improved mental health. We
found no association with school completion and a negative
association with employment, indicating that longer expo-
sure to CTs reduced the likelihood of being employed in the
last 12 months. We did not find any significant interactions
between poverty and potential years of exposure on depressive
symptoms.

Our findings suggest that growing up during a CT expan-
sion may be associated with small impacts on depressive
symptoms in early adulthood. While the effect sizes were
small, the fact that a population effect arises is notewor-
thy given that only a fraction (17%, 24%, and 63% for
Colombia, Mexico, and South Africa, respectively) of all
children received the transfer. CT exposure could influence
later mental health through multiple potential mechanisms
(Evans-Lacko et al. 2023). Earlier and longer exposure to CTs
may reduce financial and psychological distress at the indi-
vidual and household levels. At the individual level, longer
exposure to CTs may reduce financial strain by improv-
ing financial circumstances, such as increasing income or
reducing debts. Reduced financial strain may also reduce
the opportunity cost of time for mental health promotion
activities (Ohrnberger et al. 2020), such as physical exer-
cise or socializing with friends. Additionally, longer exposure
to CTs may increase access to healthcare (Salinas-Rodriguez
and Manrique-Espinoza 2013, Shei 2013, Parker and Vogl
2018), which may lead to reduced depressive symptoms. At
the household level, longer exposure to CTs may reduce uncer-
tainty and anxiety about future income. A reduction in the
risk of common mental disorders among parents (Ozer et al.
2011, Powell-Jackson et al. 2016, Eyal and Burns 2019) may
also translate into positive long-term mental health outcomes
for children and adolescents.

Our results do not fully support the hypothesis that
improvements in school completion may have contributed to
reduced depressive symptoms, as we did not find an effect on
schooling, although there was some suggestion that this effect
may have been positive for men. It is also surprising that we
find a negative effect on employment. One possible interpre-
tation is that longer exposure to CTs may reduce the need for
employment in young adulthood, which may in turn reduce
the risk of depressive symptoms. Future research should seek
to clarify the mechanisms by which the length of exposure to
CTs improves depressive symptoms.

Our findings may reflect the effects of receiving CTs at a
younger age rather than simply longer exposure. Although we
controlled for birth year, participants exposed to the CT for
longer also tended to receive the intervention earlier in child-
hood. Studies have shown that receiving CTs earlier in life
has greater impacts on health, development, and education
(Behrman and Hoddinott 2005, Fernald et al. 2009, Barham
et al. 2013). Early life investment theory states that the ear-
lier the intervention, the greater the human capital return
(Heckman 2012). Developmental neuroscience also suggests
that the brain is more plastic in early life, implying that
interventions may have stronger effects if they begin earlier
(Knudsen et al. 2006, Cicchetti 2015). Early intervention may

prevent the development of pathology, thus reducing risk fac-
tors and increasing protective factors for long-term mental
health (Cunha and Heckman 2016, Patel et al. 2018, Knapp
and Wong 2020). Consistently, research suggests that early
intervention leads to greater improvements in mental health
(Membride 2016, Mcgorry and Mei 2018).

Strengths and limitations

This is the first study to assess the long-term, cumulative
impacts of the length of exposure to CTs on young adults’
depressive symptoms and their social determinants. By using
a harmonized dataset across three countries with programmes
implemented at varied times, we were able to examine the
impact of length of exposure to CTs on outcomes. However,
this approach has limitations associated with comparabil-
ity of measures of depressive symptoms and poverty across
countries. We normalized the depressive symptom scores for
statistical comparison, but we cannot be sure that the different
measures are fully comparable.

A second limitation is that our study does not directly
assess the impact of receiving CTs, but it estimates whether
cohorts of children who grew up during programme expan-
sion had better mental health outcomes in early adulthood.
Because at least half of the population in our study did not
receive the CT, it is likely that our study offers ‘lower bound’
estimates of the programme impact, which should be larger
for the children receiving CTs. Additionally, while our fixed-
effects models help control for time-invariant factors, and
birth-cohort fixed effects control for common trends affecting
all children in all countries, we acknowledge that time-varying
structural changes, such as shifts in regional economic condi-
tions or healthcare access, could introduce confounding bias.
Future research should consider more granular analyses that
account for these structural changes. Moreover, the effects of
CTs may be influenced by broader socio-political and eco-
nomic dynamics, which can either enhance or limit their
impact. As highlighted by Mathias et al. (2024) and Burgess
(2024), these dynamics underscore the need to situate mental
health improvement approaches within the broader political
landscape. While CT programmes are a critical component
of social interventions, their ability to produce wide-ranging
and sustained impacts may be constrained in environments
where structural barriers remain unaddressed. This perspec-
tive aligns with the socio-political economy approach, which
stresses the importance of considering the wider context in
which these programmes are implemented.

In sensitivity analyses, we could not confirm that the effect
of years of exposure on mental health was stronger for chil-
dren from poor households at the time of interview. There
are several potential explanations for this discrepancy. First,
poverty was not measured at the time participants received
the CT, but rather at the time of data collection, once families
had received the CT for many years. Poverty status may have
changed for many families, partly because of receiving the
CT; hence, our poverty measure may not reflect their poverty
status when the CT was introduced. A second explanation
may be that the policy did not only benefit children classi-
fied as poor, but that there are wider, population-level benefits
to the mental health of children arising from the introduc-
tion of CT programmes. This may occur, for example, if CT
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programmes reduce crime or social unrest, increase social cap-
ital and cohesion, in a way that benefits all children. While our
data are not well suited to explore this hypothesis, future stud-
ies could examine this possibility. However, it may be the case
that, in addition to direct effects, our study captures the indi-
rect effect of CTs on non-beneficiaries. CTs tend to be pooled
within families and communities and can have positive gen-
eral, population-level impacts on regional economies (Egger
et al. 2022). It could be seen as a strength of our analysis that
we are examining population-level effects of CTs.

Finally, this analysis assumes that years of exposure to CT
effects on mental health are constant across countries. It may
be that an extra year of exposure to the South African CT pro-
gramme, for example, confers different benefits for depressive
symptoms compared to the Colombian CT programme. While
exploring cross-country differences is not possible in these
analyses—as harmonization across countries with CT pro-
grammes that start at different times allows us to manipulate
variation in the length of exposure—future research should
explore how the length of exposure to CTs differentially
impacts youth depressive symptoms in separate countries with
different CT programmes.

Conclusion

Using data from three countries, we find that longer years
of exposure to CTs during childhood and adolescence are
associated with a small but significant reduction in depressive
symptoms in early adulthood. These findings have important
implications for policy and suggest that CTs introduced at an
earlier age and for as long as possible may yield mental health
benefits later in life. However, it is crucial to recognize that
these effects are deeply intertwined with broader structural
factors. Further research is required to examine the causal
mechanisms that may explain these effects and to better under-
stand how socio-political and economic dynamics shape the
effectiveness of CT programmes.
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