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Abstract

Background: We examined the association between childhood poverty and mental health
disorders (MHD) in childhood and early adulthood. We also investigated whether the
association between poverty in childhood and MHD is mediated by exposure to stressful
life events (SLE).

Methods: We used data from a prospective community cohort of young people assessed
at baseline (M=9.7 years, SD=1.9), first (M=13.5 years, SD=1.9), and second (M=18.2
years, SD=2.0) follow-ups (N=1,590) in Brazil. Poverty was assessed using a
standardized classification. Exposure to 20 different SLE was measured using the Life
History instrument. Psychiatric diagnoses were evaluated using the Development and
Well-Being Assessment. Latent growth models investigated the association between
poverty at baseline and the growth of any MHD, externalizing, and internalizing
disorders. Mediation models evaluated whether the association between childhood
poverty and MHD in early adulthood was mediated by exposure to SLE.

Results: Poverty affected 11.4% of the sample at baseline and was associated with an
increased propensity for presenting externalizing disorders in adolescence or early
adulthood (standardized estimate=0.27, p=0.016). This association was not significant for
any disorder or internalizing disorders. Childhood poverty increased the likelihood of
externalizing disorders in early adulthood through higher exposure to SLE (OR=1.07,
95CI% 1.01-1.14). Results were only replicated among females in stratified analyses.
Conclusions: Childhood poverty had detrimental consequences on externalizing MHD
in adolescence, especially among females. Poverty and SLE are preventable risk factors

that need to be tackled to reduce the burden of externalizing disorders in young people.
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Introduction

Poverty is a complex phenomenon composed of overlapping deprivations that
entail more than the lack of income [1]. Over one billion children and adolescents
worldwide are multidimensionally poor, meaning that they face deprivation in nutrition,
housing, sanitation, health, education, and other areas of life [2]. Mental health (MH)
problems in childhood are one of several possible adverse consequences of living in
poverty [3, 4]. However, it is unclear the extent to which poverty during childhood
impacts the development of externalizing and internalizing disorders later in life and how
exposure to stressful life events (SLE) may contribute to the association between poverty
and mental health disorders (MHD). Exploring these questions can provide us clues to
potentially preventable risk factors — poverty and SLE — that could be tackled to reduce
the prevalence of MHD in young people. This is particularly important if we consider that
MH problems can have long-term impacts on health and social outcomes into adulthood,
including low educational attainment and criminal activities [5-9], increasing the
likelihood of remaining in poverty [10].

A positive association between poverty or social disadvantage and MH problems
among young people has been consistently reported [3, 4, 10—-13]. Yet, the significance
and magnitude of this association is highly heterogeneous, depending on the study design,
indicators of poverty, populations, and diverse outcomes assessed in particular
investigations [3, 4]. For example, cross-cultural differences were observed in a study
conducted with adolescents aged 12—18 from 12 European countries [14]. Interestingly,
low economic status increased the odds of MH problems by 1.41 (95%CI 1.18—1.69) for
the combined sample, whereas results disentangled by country only showed a significant
association in Spain and the United Kingdom. Among poverty indicators, low household

income and low parental education appear to have a stronger association with MH, when



compared to parental unemployment or low occupational status [3, 4]. A study conducted
by McLaughlin et al. [12] compared the relative impact of childhood financial hardship,
low parental education, and parental occupation on the onset, severity, and persistence of
MHD during childhood, adolescence, early adulthood, and middle-later adulthood. They
found that childhood financial adversity predicted the onset of MHD only during
childhood (OR=1.3, 95%CI 1.0-1.6), while low parental education did not predict the
onset but predicted MHD severity (OR=1.7, 95%CI 1.1-2.6) and persistence of
behavioral MHD (OR=1.6, 95%CI 1.0- 2.7) across life-course stages. Parental occupation
was not associated with MHD. This suggests that financial hardship can have acute
detrimental impacts during childhood, while lower parental education may impact the
course of MHD later in life.

Regarding outcomes assessed, systematic reviews [3, 4] show that poverty tends
to be more strongly associated with the incidence of externalizing conditions (conduct
disorder, oppositional defiant disorder, and attention-deficit/hyperactivity disorder
[ADHD]) than with internalizing conditions (anxiety and depression). Moreover, there
are natural experiments [13] and quasi-experimental studies [15] showing that
improvements in poverty were associated with a small, significant reduction in
externalizing problems but had null effects on internalizing problems. A different pattern
was observed in the unique cohort study conducted in Brazil exploring the association
between changes in poverty (income tertile) status from birth to 11 years on MH outcomes
at the age of 15 [16]. Children who were poor at birth had higher attentional/hyperactivity
problems at age 15, even if they were out of poverty at age 11 (=0.450, p<0.05), and no
association between poverty and emotional problems was found.

The literature is not clear as to why poverty would have this differential impact

on externalizing versus internalizing disorders among young people. One hypothesis



raised [13, 15] is that malnutrition among children living in poverty may impact
neurocognitive development specifically related to externalizing disorders. However, the
unique longitudinal study that examined the association between food insecurity and
MHD found a similar impact on both externalizing and internalizing disorders [11].
Another study [17] found that early adverse experiences, including poverty, altered
connectivity in the inferior frontal gyrus (brain region important for impulse control and
emotion regulation), predicting greater externalizing symptoms over childhood and early
adolescence but not internalizing symptoms. However, internalizing MHD typically
emerge later in adolescence [10], and the number of longitudinal studies on the long-term
effects of childhood poverty is limited. Similarly, most longitudinal studies in this area
focus on the incidence of MH problems at a specific end-point and do not use appropriate
statistical methods that take account of individual and inter-individual variation in change
of psychiatric disorders over time [18]. Latent growth models are a useful statistical
approach to evaluate the underlying development of MHD in longitudinal studies and can
help to understand: Why do some children increase or decrease their propensity to present
any, externalizing or internalizing MHD over time? [19, 20]. The use of latent growth
models is particularly relevant to understanding whether and how poverty is associated
with the development of MHD across youth [18].

Even if this association is identified, it is important to better understand the
mechanisms underlying the relationship between poverty and MH. SLE, such as the death
of parents or relatives, exposure to accidents, family conflicts, and school problems,
among others, occur more often among poor children and adolescents than their non-poor
peers [21]. Furthermore, the effect of SLE on brain systems, such as reductions in the
medial prefrontal cortex, hippocampal and amygdala volume, involved in the

development of behavioral and emotional issues is well documented [22]. However, there



is a lack of longitudinal studies investigating whether SLE act as a mediator for the impact
of poverty on young people’s MH. This evaluation can provide us with insights into
preventable risk factors — SLE — that can be addressed to reduce the prevalence of MH
conditions.

Additionally, we have identified other gaps in the literature to disentangle the
effect of poverty on young people’s MH. First, evidence of the effect of poverty on MH
is limited by definitions of poverty that include only one or two indicators of
socioeconomic disadvantage, usually family income, parental occupation, or education
[3, 4]. As stated earlier, poverty is a multidimensional phenomenon, which can be
comprised of several deprivations that go beyond the lack of income, such as low
education, sanitation, and housing conditions [1, 2]. A critical review on the measurement
of poverty in psychiatric epidemiology [23], recommends the use of compressive
indicators that can capture the complexity of poverty when evaluating its potential effect
on MH. Second, adolescence represents a critical period for the development of
psychiatric disorders. MHD account for 16% of the global burden of disease and injury
in people aged 10—19 [24], and half of all MHD start by 14 years of age [25]. Nonetheless,
little is known about the effect of poverty during the critical periods of adolescence (early,
middle, and later adolescence). Moreover, to the best of our knowledge, there are no
longitudinal studies evaluating the effect of poverty on the trajectory of adolescent MHD
(e.g., with more than one follow-up) in low- and middle-income countries, where nearly
90% of the world’s adolescent population lives [26]. Third, most studies have used
general screening measures of emotional and behavioral problems to assess MH, and little
is known about the effect of poverty on the trajectory of psychiatric diagnoses [10, 12].
The assessment of diagnosis can identify individuals presenting a MH condition that

produces impacts on daily life, a fundamental stage to orient and prioritize interventions



and policies. Fourth, few studies have controlled for parental and child psychopathology
at the point of exposure [3].

In this study, we examined the association between childhood poverty and growth
in any, externalizing, and internalizing MHD, from childhood to early adulthood through
the application of latent growth curve models. Furthermore, to advance our understanding
of the mechanisms by which living in poverty may be associated with the development
of MHD among young people, we investigated whether poverty was associated with
increased exposure to SLE and whether this, in turn, was associated with an increase in
MHD in early adulthood. We hypothesized that a) poverty during childhood would be
associated with the growth of psychiatric disorders in adolescence and early adulthood;
b) the magnitude of this association would be stronger in relation to externalizing
disorders, compared to internalizing disorders; and c) the effect of poverty on
externalizing disorders would be mediated by higher exposure to SLE among young

people living in poverty.

Methods

Participants

We analyzed data from the Brazilian High-Risk Cohort (BHRC), an ongoing
prospective longitudinal study conducted in Sdo Paulo and Porto Alegre, Brazil. A
detailed description of the sample and procedures can be found elsewhere [27]. Briefly,
during the registry day, 12,500 parents of children aged 6—14, attending 57 schools (22
in Porto Alegre and 35 in Sdo Paulo), were invited to a screening interview using the
Family History Screen (FHS) [28]. The FHS is used to screen all family members for
Diagnostic and Statistical Manual of Mental Disorders Fourth Edition (DSM-1V) MHD.

A total of 8,012 families (9,937 eligible children, 45,394 family members) were



interviewed with the FHS (primary informant in 87% of cases was the biological mother).
An index of family load was computed for each of the potential eligible children based
on the percentage of members in the family that screened positively for each of the
disorders assessed, adjusted for relatedness. Finally, the cohort was composed of 2,511
children; 957 were randomly selected, and 1,554 were a sub-sample of children at
increased risk of mental disorders based on FHS. Data of the present study were collected
at baseline when children were aged 6—14 years (T0: 2010-2011, n=2,511), at first follow-
up (T1:9-17 years, 2014-2015, N=2,010) and second follow-up (T2: 15-23 years, 2018—
2019, N=1,905, where we included 1,796 [94.3%] participants who completed the
socioeconomic evaluation). A total of 1,590 individuals (63% from the original cohort)
participated at the three assessments (206 individuals did not participate at first follow-
up and were reached at second follow-up).

All procedures were approved by the Ethics Committee of the Federal University
of Sao Paulo and Hospital de Clinicas de Porto Alegre. Child assent and parental informed

consent were obtained from the research subjects.

Exposure

Childhood poverty was defined according to the poverty status reported by
caregivers/parents at baseline using a standardized questionnaire created by the Brazilian
Association of Research Companies with the aim of stratifying households according to
the Brazilian Economic Classification Criteria [29]. This instrument evaluates 1) head of
household education; 2) assets (number of bathrooms, domestic workers, cars, computers,
dishwashers, refrigerators, freezers, washing machines, DVD players, microwave ovens,
motorcycles, and clothes dryers); and 3) access to public utility services (piped water and

paved streets). A total score ranging from 0 to 46 is given. According to the 2010



Brazilian criteria thresholds [29, 30], households with scores <13 are part of the poorest
strata of the population. We classified as “poor” cohort participants with total scores <13
and “non-poor” participants were those who scored >13. This instrument has been widely
used in Brazilian epidemiological studies (see, for example, [31]) and has also been used
as a proxy of poverty to evaluate the impacts of anti-poverty interventions [32]. This
classification has been considered a good proxy of poverty and extreme poverty using
income-based approaches [22, 23] but with the advantage of considering diverse
deprivations faced by children living in poverty: poor housing conditions, low parental
education, lower purchasing power, and low access to basic services. This approach is
consistent with the definition of poverty as a multidimensional phenomenon adopted by

the United Nations [1].

Outcomes

Any psychiatric diagnosis at T1 and T2 were assessed using the Brazilian-Portuguese
version of the Development and Well-being Assessment (DAWBA) [33, 34], which is a
highly structured interview used to generate DSM-IV diagnoses. The validation of the
Brazilian-Portuguese version [34] showed an agreement between DAWBA diagnoses and
clinical diagnoses of 78%, and the inter-rater reliabilities were k=0.93 for any disorder,
k=0.91 for internalizing disorders, and k=1.0 for externalizing disorders. Trained
interviewers gathered information on current problems causing significant distress or
social impairment. Baseline diagnostic assessment was performed considering only
caregivers’ reports. At T1, the diagnostic assessment was performed considering
caregivers’ reports and additional information from interviews with the young people

about internalizing conditions. At T2, caregivers’ and youths’ reports were considered for



all diagnoses. Computerized diagnostic probabilities were then generated based on
responses, which were carefully evaluated by nine trained psychiatrists who ascertained
the diagnoses. Baseline psychiatric diagnoses were used to estimate the intercepts in the

latent growth models.

Broad psychiatric diagnostic categories at Tl and T2: Based on previous literature [35],
DAWBA diagnoses were grouped into two broad categories: internalizing disorders
(including distress-related diagnoses: depression, generalized anxiety disorder,
obsessive—compulsive disorder, tic, eating disorder, and fear-related disorders: panic,
agoraphobia, social anxiety, specific phobia, and separation anxiety) and externalizing
disorders (including conduct disorder, oppositional defiant disorder, and ADHD). An
additional category of comorbidity was generated for individuals with internalizing and

externalizing diagnoses.

Potential mediator

Stressful life events at Tl and T2 were reported by parents/caregivers using the Life
History instrument, created by BHRC’s authors [27] based on a literature review of
instruments that assess youth’s exposure to common SLE [36]. The instrument assesses
exposure to 20 different SLE since the last follow-up. Participants were also asked if the
exposure generated any perceived problems for their child. Each item was scored 0=no
exposure to the event, 1=exposure to the event but no perceived problem due to exposure,
or 2=exposure to the event and perceived problem due to exposure. More details on the
development of the SLE variable are presented in Online Resource 1. Briefly, exploratory
factor analysis yielded a five-factor solution that was submitted to confirmatory factor

analysis. The final latent model was comprised of a high-order factor named “SLE,”



informed by five first-order factors that showed a good fit to the data. The five first-order
factors were classified as “unpredictable event-related stressors” (informed by the items
victim of a robbery, victim of a robbery with physical violence, car accident, the house
burned down or flooded [or other natural catastrophes]), “interpersonal-related stressors”
(items: parental divorce, constant fights between family members, parental
unemployment, serious household financial problems, important problems with friends),
“context change-related stressors” (items: moving to another house, moving to another
school, and moving to another city), “school-related stressors” (items: school suspension,
school drop-out, school failure, and school expulsion), and ‘“health/loss-related stressors”
(items: death of parents, death of relative or friend, pet’s death [or runaway], and serious
health problem of a close relative or friend). A total score ranging from 0 to 40 was
generated at each follow-up, and we also created a cumulative SLE score by adding T1
and T2 scores. Cumulative sub-scores, according to the five types of events, were also

computed. Prevalence of exposure to each event is presented in Online Resource 1.

Confounders

We considered as potential confounders the following baseline characteristics
(provided by caregivers): gender, age, ethnicity (white and non-white: Black, Asian,
indigenous or mixed race), maternal current psychiatric condition using the Mini
International Psychiatric Interview Plus [37], and perinatal risk factors: preterm
childbirth, any tobacco use during pregnancy, any alcohol consumption during

pregnancy, and whether the mother was an adolescent at childbirth (<18 years).

Data analysis



To reduce attrition bias, all analyses were adjusted using inverse propensity score
weighting (IPSW) [38]. Probit regression models were used to estimate baseline variables
that predicted the propensity of attrition at T2. Site (Sao Paulo), full-term pregnancy, no
child, and maternal psychiatric diagnosis predicted attrition at follow-up. The predicted
probabilities of attrition were used to estimate propensity scores. According to these
scores, complete cases were weighted by the inverse of their probability of being a
complete case [38]. These IPSW were used as sample weights to adjust all the analysis,
to reproduce the baseline sample profile.

We first present the bivariate association between poverty status at baseline and
sociodemographic characteristics, perinatal risk factors, and baseline psychiatric
diagnosis using logistic regression models. We then present the bivariate association
between poverty at baseline and poverty status (logistic regression) and SLE (generalized
linear models). To describe the prevalence of psychiatric diagnosis by poverty status, we
present the bivariate association between poverty and psychiatric diagnosis at T1 and T2
using logistic (for any psychiatric diagnosis) or multinomial (for broad diagnostic group)
regression models. Potential covariates associated with psychiatric diagnosis at both
follow-ups were evaluated using bivariate logistic and multinomial regression models.
These analyses were conducted using Stata version 16 [39]. We adopted a significance

level of 5% (two-tailed).

Latent growth curve models (LGCM)

Categorical LGCM tested the association between poverty in childhood and the
growth of any psychiatric disorder (Model 1) and type of broad psychiatric diagnostic
groups (Model 2: externalizing disorders and Model 3: internalizing disorders), using

Mplus version 8.6 [40]. In LGCM, repeated categorical indicators can be specified in the
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measurement model and the growth factors — the intercept, or initial level, and the slope,
or the rate of change over time — can be specified as latent variables in the structural part
of the model [19, 20]. LGCM can evaluate growth underlying the observed clinical
diagnosis presentation at each time-point and estimate which characteristics would be
associated with the variability on the rate of change of psychiatric diagnosis over time
[19, 20].

We first specified unconditional models (i.e., models without observed predictors)
to evaluate the model fits and the variability of growth factors (intercept and slope) of
psychiatric diagnosis. Significant slope variance suggests inter-individual differences
surrounding the average rate of change and would justify investigating predictors of this
variability through conditional models. The model specification of categorical LGCM
[19, 20] includes continuous latent response variables as growth indicators (intercept and
slope), and the thresholds are set to be invariant over time. The covariance between a
person’s starting value (intercept) is set to correlate with his/her rate of change (slope).
The time was centered at baseline (0), and subsequent time intervals were specified as 1
and 2.3 (due to three-year and four-year intervals between follow-ups).

In the second stage, as LGCM allow for the prediction of the subsequent outcome
by the growth factors and other predictors within the same model [20], we specified
conditional models, including our main predictor (poverty at baseline) and covariates.
Models 1, 2, and 3 had similar covariates. Poverty at baseline and other time-invariant
covariates (sex, gender, perinatal risk factors, and maternal MH at baseline) were
regressed on the intercept and the slope those, in turn, predicted the presentation of
diagnosis at follow-ups. Time-varying covariates (age and poverty) at each follow-up
were regressed on the diagnosis presented at the respective time-point (e.g., age and

poverty at T1 on diagnosis at T2). We present standardized results (STDY) of the fixed-
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effect prediction of the random intercepts (yi) and slopes (ys) by each predictor. STDY
can be interpreted as analogous to Cohen’s d effect sizes, where 0.20, 0.50, and 0.80
would indicate small, medium, and large effects, respectively, on a standardized unit of
the outcome [41].

LGCM analyses were performed using the mean- and variance-adjusted weighted
least squares estimator (WLSMYV). The evaluation of the model’s fit was conducted using
the following indices: Root Mean Square Error of Approximation (RMSEA<0.06), the
Comparative Fit Index (CFI>0.90), and the Tucker—Lewis Index (TLI>0.90) [41]. All

models included the IPSW as sampling weight to reduce attrition bias.

Sensitivity analyses

Sensitivity analyses were conducted for all LGCM by using an alternative
categorization of poverty based on low household income, where the first decile of the
cohort was classified as poor, and participants between the second and tenth deciles were

classified as non-poor. We also conducted stratified analysis by gender.

Mediation model

In a final step, for those outcomes that significantly associated with poverty
according to the LGCM, we performed mediation models (using Mplus version 8.6 [40])
to test whether the effect of poverty during childhood on the presentation of psychiatric
diagnosis at the second follow-up was mediated by cumulative exposure to SLE
(combined total and specific scores by types of events from T1 and T2). We used the
maximum-likelithood estimator, and the model adjusted for gender, baseline psychiatric
diagnosis, maternal psychiatric diagnosis, whether the mother was an adolescent at

childbirth and/or smoked during pregnancy, and state. The indirect effect was estimated
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using the bootstrap bias-corrected method that generates 95% confidence intervals (CI)
[42]. CIs that do not include zero indicate significant effects. We used 10,000 bootstrap
replications for the analyses [42]. Finally, to examine potential moderation effect by
gender, multigroup mediation analyses were performed for all models using gender as the
grouping variable.

Results

From the original cohort (n=2,511), a total of 1,796 (71.5%) individuals were
reached seven years later at T2. Online Resource 2 shows baseline characteristics that
predicted attrition (site [Sdo Paulo], full-term pregnancy, no child, and maternal
psychiatric diagnosis) and how differences between the original and completed sample
were attenuated using IPSW.

Poverty affected 205 (11.4%) cohort participants at baseline. Table 1 shows the
sample description and child and family characteristics associated with poverty. Poor
participants were more likely to be Black and indigenous, to live in Porto Alegre, to have
mothers with low education, who smoked during pregnancy. There were no differences
in other sociodemographic, clinical, and perinatal characteristics, according to poverty

status at baseline.

[TABLE 1]

Online Resource 3 presents the bivariate association between poverty at baseline
and clinical outcomes, poverty status, and SLE at follow-ups. Overall, between baseline
and T2, there was a reduction in externalizing disorders and an increase in internalizing
disorders. Poverty at baseline was associated with remaining in poverty and with
increased exposure to SLE at both follow-ups. The association between poverty at
baseline and the rate of externalizing disorders at T2 was marginally significant. Bivariate

analysis by specific types of externalizing diagnoses showed that poverty at baseline was
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associated with the presentation of an ADHD diagnosis at T2 (OR=2.11, C195%=1.10—

4.17, p=0.032).

We then investigated potential sociodemographic, family, and perinatal covariates
associated with psychiatric diagnosis at the second follow-up. Female gender, smoking
during pregnancy, and maternal psychiatric diagnosis were associated with any
psychiatric disorder at T2 (Online Resource 4). Characteristics associated with
internalizing diagnosis were female gender and maternal psychiatric diagnosis (Online
Resource 5). Externalizing diagnoses were associated with site (Sao Paulo), adolescent
mother at childbirth, smoking during pregnancy, and maternal psychiatric diagnosis.

Comorbidity was associated with maternal psychiatric diagnosis.

LGCM

Model 1: Association between poverty and any psychiatric disorder

We first tested whether poverty at baseline was associated with the growth of any
psychiatric diagnosis over time. The unconditional LGCM (i.e., model without
covariates) is presented in Online Resource 6. Figure 1A presents the conditional LGCM
for Model 1 where we added our main predictor, poverty at baseline, and additional time-
invariant and time-varying covariates. This model had an acceptable fit to the data
(RMSEA=0.03, CFI=0.95, TLI=0.88). Poverty at baseline was not associated with the
growth of any psychiatric diagnosis (yi=-0.16, p=0.279, ys=0.25, p=0.170). Poverty at
subsequent follow-ups was also not associated with the presentation of any psychiatric

disorder at any time point.

[FIGURE 1]

Broad psychiatric diagnosis: Externalizing diagnosis (Model 2)
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We then analyzed whether childhood poverty was associated with the growth of
psychiatric diagnosis at both follow-ups by type of diagnosis. In Model 2, the reference
category was no diagnosis versus externalizing diagnosis. The unconditional LGCM
results are presented in Online Resource 7. Figure 2A presents the conditional LGCM for
Model 2. This model had a good fit to the data (RMSEA=0.03, CFI=0.96, TLI=0.92).
Childhood poverty was associated with lower levels of externalizing disorders at baseline
(yi=-0.27, p=0.023) but was associated with growth in externalizing conditions at follow-
ups (ys=0.27, p=0.016). This means that children from poor families had an average level
of externalizing disorders 0.27 standard deviations lower compared with non-poor
participants at baseline, but their propensity to present externalizing disorders increased
over time, surpassing non-poor participants. In terms of probabilities [40], poor children
had increased probability of presenting externalizing disorders by 0.63, while the
probability among non-poor children decreased by 0.37 over time. Poverty status at T1
and T2 was not associated with the presentation of externalizing disorders at either time-

point.

[FIGURE 2]

Broad psychiatric diagnosis: Internalizing diagnosis (Model 3)

In Model 3, the outcome of reference was no diagnosis versus internalizing
diagnosis. The unconditional LGCM results are presented in Online Resource 8. Figure
2B presents the conditional LGCM for Model 3. Overall, this model presented an
acceptable fit to the data (RMSEA=0.03, CFI=0.92, TLI=0.86). Poverty at baseline was
associated with lower initial levels of internalizing disorders (yi=-0.33, p=0.015) but was
not associated with the growth of internalizing diagnosis over time (ys=0.21, p=0.177).

This means that participants from poor families were more likely than those who were

15



non-poor to exhibit lower levels of internalizing disorders at baseline (0.33 standard
deviations), but their propensity for presenting internalizing disorders over time reached

similar levels of non-poor participants.

Sensitivity analysis

A non-significant association between low household income and the trajectory
of general, externalizing, and internalizing psychiatric disorders (Online Resource 9) was
found in sensitivity analyses. Results of general and internalizing psychiatric diagnoses
were similar for both genders. However, we only observed an association between
poverty and growth in externalizing disorders over time among females (ys=0.34,

p=0.034) (Online Resource 10).

Mediation model: The effect of poverty on externalizing disorders through SLE

A mediation analysis examined the indirect effect of childhood poverty on
externalizing diagnoses at T2 through greater exposure to SLE. For ease of interpretation,
these results are shown in Figure 3. The indirect effect of childhood poverty on the
increased odds of externalizing disorders at T2 through SLE was statistically significant,
and the direct effect of poverty on externalizing disorders became non-significant with
the inclusion of SLE in the model, suggesting a totally mediated effect. This means that
children living in poverty had greater exposure to SLE compared to non-poor children,
and this exposure increased their propensity for presenting externalizing disorders later
in early adulthood. Results by specific types of events (Online Resource 11) showed an
indirect effect from interpersonal and health/loss-related stressors. Multigroup mediation

analyses (Online Resource 12) were only significant for females, suggesting a moderation
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effect of gender on the mediation between poverty and externalizing disorders through
overall, interpersonal, school, and health/loss-related SLE.

[FIGURE3]

Discussion

We investigated the association between childhood poverty and the development
of MHD across adolescence and early adulthood in a large community cohort of young
people in Brazil. The results revealed a complex association between poverty and the
trajectory of MHD: Poverty was associated with decreased initial levels of both
internalizing and externalizing disorders in childhood, but children living in poverty
showed increased externalizing disorder levels across adolescence and early adulthood
compared with non-poor children. This positive association with externalizing disorders
was mediated by increased exposure to SLE. Results were only replicated for females in
stratified analyses, suggesting a moderating role of gender on the development of
externalizing disorders associated with poverty.

The lower initial levels of internalizing and externalizing disorders among poor
versus non-poor children was an unexpected result considering previous evidence [3, 4].
Because this is a cross-sectional result (i.e., the contemporaneous effect of poverty on
MH), it requires cautious interpretation. However, this finding is in line with the results
of a study conducted in one of the least developed regions of Brazil, which showed that
low income at birth was associated with a reduced risk of emotional problems when
children were aged 7-9 years [43]. A possible explanation is that, in our study, poverty at
baseline was not associated with important risk factors for psychopathology [44], such as
perinatal risk factors (alcohol consumption during pregnancy, preterm childbirth,

adolescent mother) and maternal psychiatric diagnosis. It is also possible that unobserved
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confounders, such as religiosity [45] and family support [46], may have contributed to
lower initial levels of psychopathology among poor children, but this hypothesis needs to
be confirmed in further studies.

We found a harmful effect of childhood poverty on the development of
externalizing disorders across adolescence, even controlling for poverty status at each
follow-up. This suggests that the consequences of living in poverty during childhood had
detrimental consequences later in adolescence. This is in line with the findings of
McLaughlin et al. [12], who reported that lower parental education predicted persistence
and severity of MH problems but not their onset, whereas financial problems predicted
the onset but not the course of MH problems. Our sensitivity analysis suggested that
poverty indexed by low household income was not associated with MHD, reinforcing the
value of including comprehensive measures of poverty to understand its potential impacts
on MH [23]. We used broad measures of poverty, including parental education, purchase
power, housing conditions, and access to public utilities. These may reveal their effect on
MH later than the cross-sectional effect of acute financial problems [12].

As in the majority of the literature in this area, we also found that the effect of
poverty on MH was stronger on externalizing disorders compared to internalizing
disorders [3, 4, 13]. As stated earlier, there are no clear explanations on why poverty
would have this differential impact on externalizing versus internalizing disorders.
Potential pathways that need to be investigated include the differential impacts of
community violence, inequality, access to low-quality schools, and malnutrition faced by
young people living in poverty on the development of externalizing versus internalizing
disorders [46]. It is also possible that we will be able to observe the effect of poverty on

internalizing disorders later in adulthood [47] in future cohort follow-ups.

18



A novel result that we found is the mediation effect of SLE, which helps to explain
the association between childhood poverty and externalizing disorders in early adulthood.
Children living in poverty had greater exposure to cumulative, interpersonal, and
health/loss-related SLE during adolescence. Non-poor children had a decreased
likelihood of presenting externalizing disorders over time, whereas poor children had an
increased propensity for presenting externalizing disorders later in adolescence.
Regarding type of SLE, interpersonal and loss/health-related stressors were the main
drivers of this mediation. This result is in line with previous studies showing a positive
association between poverty and SLE [21] and between SLE and externalizing disorders
[48], but these pathways have only been tested using cross-sectional data from
adolescents living in a high-income country [49]. In the cited study, environmental
stressors (including family conflicts and illness/death of relatives and friends) also had a
stronger indirect effect between poverty and externalizing problems compared to person-
related (school, accidents, and violence) SLE.

Interestingly, results of stratified analyses suggested a moderation effect of
gender, where females were at higher risk of the negative impacts of poverty on the
development of externalizing disorders. This is particularly interesting because males are
usually at higher risk of externalizing conditions [50]. However, our result is in line with
one study conducted in the United States [51] that found a small but significant negative
association between low household income at age 5 and the growth in externalizing
problems only among females by the age of 17. However, they also found an association
with internalizing problems that was not replicated in our study. Our mediation analyses
moderated by gender are particularly useful for understanding the impact of
vulnerabilities and SLE, which are more commonly faced by poor girls and which

increase their chances of developing externalizing disorders that could be attenuated if
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not exposed to preventable risk factors, such as poverty and SLE. Particularly, girls living
in poverty were more exposed to school, interpersonal, and health/loss-related stressors.

We have two interpretations of these findings. First, childhood poverty, by
definition, is associated with lower access to health and high-quality educational services
[2]. This may decrease the chances of early detection of externalizing symptoms,
especially among girls that are less expected to present these symptoms [50]. These girls
started with lower levels of externalizing disorders but were more likely to present school-
related stressors (suspension, drop-out, repetition, and expulsion) during adolescence,
increasing their externalizing problems over time. This finding reinforces the need for
including educational and health components into anti-poverty interventions [2],
especially if we consider that low educational attainment diminishes the likelihood of
overcoming poverty. Second, different cultural roles may increase the burden of SLE
among females [52]. Girls living in poverty were also exposed to greater interpersonal
and health/loss-related stressors. Gender-based violence, diverse roles as carers [52], for
example, caring for younger siblings or sick relatives, may elevate the burden and stress
on female adolescents, increasing their propensity to develop externalizing conditions.

Strengths of this study include its contribution to understanding the association
between poverty and the trajectory of MHD among young people in a middle-income
country. We analyzed data collected prospectively from a large school-based cohort,
enriched for psychiatric disorders. The use of a validated measure of psychiatric disorders
and a comprehensive measure of poverty are also strengths of our study.

Nevertheless, a few limitations need to be considered. First, there was attrition
among the cohort. However, we handled potential selection effects using data weighting
methods. Second, SLE were reported by parents, who are not necessarily aware of some

events that youth may face (e.g., problems with friends or loss/health problems of a
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friend). However, we have no reason to hypothesize that poverty status may contribute to
underreporting of SLE. Third, we investigated the growth of psychiatric disorders across
three time-points, which is the minimum to analyze LGCM. Further waves will allow us
to investigate the impact of changes in poverty status over time on the growth of
psychiatric disorders and to explore alternative growth shapes (e.g., quadratic). Fourth,
we did not include a measure of inequality that could help us to differentiate the effects
of poverty and inequality on MH [53]. Finally, we use a measure of poverty standardized
for the Brazilian population that is not necessarily generalizable to other contexts.
However, we also present sensitivity analysis by using a low household income criterion.

Our results support previous research that childhood poverty can lead to negative
consequences on MH in adolescence and early adulthood. Our findings are particularly
useful for understanding the impact of poverty on the development of externalizing
disorders, especially among females. Moreover, as externalizing disorders can have long-
term impacts on health and social outcomes into adulthood, these findings reinforce the
importance of anti-poverty interventions early in life. Understanding how adversities lead
to MH problems during upbringing can inform early identification and interventions,
which is particularly important in countries with limited access to MH care. For this
reason, further research in low- and middle-income countries are needed to improve our
understanding of the impacts of poverty on the development of externalizing disorders
across the lifespan and to evaluate interventions that aim to reduce poverty, to strengthen
resilience toward mental disorders, and to reduce externalizing behaviors among young

people living in poverty [54].
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Table 1 Sample description by poverty status at baseline

Child and family characteristics Total Poverty To No poverty To  p-value!
N (%) N (%) N (%)
Total 1,796 (100.0) 205 (11.4) 1,591 (88.6)
Age M (SD) 9.69 (1.92) 9.56 (2.10) 9.70 (1.90) 0.337
Gender Male 972 (54.1) 108 (52.7) 864 (54.3) 0.633
Female 824 (45.9) 97 (47.3) 727 (45.7)
Site Porto Alegre 949 (52.8) 125 (61.0) 824 (51.8) 0.010
Sio Paulo 847 (47.2) 80 (39.0) 767 (48.2)
Skin color White 1,097 (61.1) 120 (58.5) 977 (61.4) Ref
Black 190 (10.6) 32 (15.6) 158 (10.0) 0.021
Mixed-race 491 (27.4) 441 (27.8) 50 (24.4) 0.758
Indigenous 9(0.5) 6(0.4) 3(1.5) 0.028
Asian 4(0.2) 4(0.3) 0(0) -
Combined Non-white 699 (38.9) 85 (41.5) 614 (38.6) 0.348
Maternal education
No/basic education 805 (45.1) 129 (63.2) 676 (42.7) Ref.
Secondary education 797 (44.6) 70 (34.3) 727 (46.0) <0.001
University 184 (10.3) 5(2.5) 179 (11.3) <0.001
Adolescent mother at childbirth 157 (8.9) 22 (10.9) 135 (8.6) 0.265
Smoking during pregnancy 407 (22.7) 58 (28.3) 349 (22.0) 0.031
Alcohol consumption during 406 (22.7) 44 (21.5) 362 (22.9) 0.634
pregnancy
Preterm childbirth 278 (15.8) 34 (16.8) 244 (15.6) 0.651
Maternal psychiatric diagnosis (To) 555 (30.9) 72 (35.1) 483 (30.4) 0.157
Child’s psychiatric diagnosis (To) 491 (27.3) 53 (25.9) 438 (27.5) 0.687
Diagnostic group (To)
No diagnosis 1,305 (73.7) 152 (78.4) 1,153 (74.9) Ref.
Externalizing diagnosis 195 (11.3) 19 (9.8) 176 (11.4) 0.476
Internalizing diagnosis 175 (10.1) 19 (9.8) 156 (10.1) 0.810
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Comorbidity externalizing and 58 (3.4) 4(2.1) 54 (3.5) 0.270

internalizing diagnoses

Note: To= Baseline, Ref.= Reference. 'Logistic regression models result. Significant p-values at the 5%

level are in bold
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Figure 1. Latent growth model: the effect of poverty at baseline on the trajectory

of any mental health disorders
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Notes: Standardized estimates are showed. "= Significant at the 5% level. Observed repeated outcomes

were any psychiatric diagnosis at baseline (Diag0), at first (Diagl) and second (Diag2) follow-ups. Time-

invariant covariates regressed on the intercept and slope: Poverty at baseline (Pov0), gender, maternal

mental health diagnosis (Mini International Psychiatric Interview Plus) and smoking during pregnancy

(Smok).
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Fig. 2 Latent growth models: the effect of poverty at baseline on the trajectory of

externalizing and internalizing disorders
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Notes: Standardized estimates are showed. *"= Significant at the 5% level. Time-invariant covariates
regressed on the intercept and slope: Poverty at baseline (Pov0), gender, maternal mental health diagnosis
(Mini), state, adolescent mother at childbirth (Mothad) and smoking during pregnancy (Smok). Time-

varying covariates for both models: age and poverty at T; (Povly and T> (Pov2).
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Fig. 3 Poverty at baseline and externalizing disorders at T2: The indirect effect of

cumulative stressful life events
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Total Effect OR=1.18, 95%CI=0.87-1.33
Indirect Effect OR=1.07, 93%CI=1.01-1.14
Direct Effect OR=1.11, 95%CI=0.32-142

Notes: **p<0.05. Model adjusted by age, gender, smoking during pregnancy, maternal psychiatric
diagnosis (all had a p>0.05), and externalizing diagnosis at baseline (p<0.001). Standardized direct effects
are showed. Predictor: Poverty at baseline (Poverty0). Outcome: externalizing disorder at T2 (Ext2).

Continuous Mediator: cumulative stressful life events between T1 and T2 (SLE).
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