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Childhood Socioeconomic Hardship, Family Conflict, and Young
Adult Hypertension: The Santiago Longitudinal Study
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Correa-Burrowsd, Betsy Lozoff¢, Sheila Gahagan?

aDepartment of Pediatrics, University of California, San Diego, 9500 Gilman Drive, Mail Code
0927, La Jolla, CA 92093-0927.

bDepartment of Psychology, University of Denver, 2155 S Race St, Denver, CO 80210
¢Public Health Doctoral Program, University of Chile, Av. Independencia 939, Santiago, Chile
dinstitute of Nutrition and Food Technology, University of Chile, El Libano 5524, Santiago, Chile

eDepartment of Pediatrics, University of Michigan, Ann Arbor, Ml 48109

1. Introduction

Exposure to poor socioeconomic conditions during childhood is a well-known risk for adult
morbidity and mortality (Cohen et al., 2010; Taylor, 2010). One explanation for the social
inequities in health is that children from impoverished backgrounds experience more
cumulative and severe stressors, which take a toll on the body’s physiological systems
(Brotman et al., 2007; Evans & Kim, 2010). Indeed, low-income children show signs of
cardiovascular reactivity, such as elevated levels of arterial blood pressure and
prehypertension (Evans & Kim, 2012; Lehman et al., 2009).

The family stress model is a useful conceptual framework with which to understand the
mechanisms that link economic hardship to health (Conger & Conger, 2008). The family
stress model asserts that poverty-related adversity contributes to children’s poor health by
way of family conflict, harsh parent-child relations, and parent psychological distress
(Conger & Donnellan, 2007). We apply the family stress model in the present study to
examine the extent to which socioeconomic hardship in childhood leads to hypertension in
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young adulthood by means of across-time changes in family conflict, anxiety-depression,
and high body mass. Each of these pathways is described below.

1.1. Socioeconomic Hardship, Family Conflict, and Poor Cardiovascular Health

Financial strain and economic insecurity are strongly associated with family tension and
conflict (Kavanaugh et al., 2018; Neppl et al., 2016). Stressful family relations, as well as
conflictual parent-child relations, have been linked directly with children’s high blood
pressure and pre-hypertension (Clark & Armstead, 2000; Mak et al., 2019; Su et al., 2015).
Family tensions derived from economic insecurity also relate to elevated levels of
inflammation (Schreier et al., 2014), cortisol (Brown et al., 2019), and other neuroendocrine
stress hormones in children (Brody et al., 2013; Taylor, 2010) -- all of which can contribute
to high blood pressure (Pickering, 2007). Parental unemployment and job insecurity and
their resultant income instability are also associated with family stress and conflict and
children’s health problems (e.g., Hill et al., 2013; Schaller & Zerpa, 2019). The
environmental aspects of poverty (substandard housing, crowding) are also stressful for
children (Evans, 2004), with children exposed to such stressors experiencing frequent family
conflict and elevated blood pressure (Evans & Kim, 2012). A chaotic home environment, or
household disorganization and unpredictability which are more likely to occur in low-
income families, also has been highlighted as mediating the link between poverty and
children’s poor health (Brown et al., 2019; Evans et al., 2005; Schreier et al., 2014).

1.2. Socioeconomic Hardship, Psychological Distress, and Poor Cardiovascular Health

Psychological factors have been widely studied as mediating the socioeconomic-health
connection in children (Miller et al., 2011) and adults (Cohen et al., 2007; Matthews &
Gallo, 2011). Indeed, the chronic stress of living in poverty during childhood and
adolescence can lead to anxiety and depression, which increase physiological arousal and
can contribute to hypertension and cardiovascular disease in adulthood (Doom et al., 2016,
2017; Kavanaugh et al., 2018). Sustained elevated anxiety resulting from economic
insecurity has been shown to disrupt bodily regulatory systems, altering the immune,
metabolic, neuroendocrine, and autonomic nervous systems (Pickering, 2007; Suglia et al.,
2018). When continued over time, such responses can lead to elevated blood pressure and
hypertension (Spruill, 2010). Using a large longitudinal sample, Lehman et al. (2009) found
that low socioeconomic status during childhood led to high blood pressure in adulthood
through pathways of heightened anxiety and depression. Using the same sample, low
childhood social class predicted a harsh and risky family environment, which led to poor
cardiovascular health in adulthood by its effect on individuals’ depression and anger (Loucks
et al., 2011). Evans and colleagues also found that low family income-to-needs ratio
contributed to both children’s internalizing problems and high blood pressure (Evans &
Cassells, 2014).

1.3. Socioeconomic Hardship, Overweight/Obesity, and Poor Cardiovascular Health

Children from low socioeconomic backgrounds are more likely to be overweight or obese
(Lee et al., 2014; McLaren, 2007), which are known risks for high blood pressure (Lo et al.,
2014). The most widely cited mechanism linking socioeconomic adversity to obesity is the
body’s physiological reactions to stress, such that elevated cortisol levels and chronic
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arousal of the hypothalamic-pituitary-adrenal (HPA) axis lead to disruption in metabolic
functioning resulting in overweight (Gundersen et al., 2010). Children with obesity are at an
approximate 3-fold higher risk for hypertension than children without obesity, and risk of
hypertension increases across the entire range of body mass and is not defined by a simple
threshold effect (Sorof & Daniels, 2002). Studies support these links and have found that
youth exposed to many cumulative economic stressors have both a high body mass and
elevated blood pressure (Brody et al., 2013; Evans & Kim, 2012). General family stress and
family financial strain also have been found to relate directly to childhood overweight and
obesity (Garasky et al., 2009; Halliday et al., 2014).

1.4. The Present Study and Hypotheses

2.

Drawing from the family stress model (Conger & Conger, 2008), we hypothesize that
socioeconomic hardship during childhood will lead to hypertension in young adulthood by
way of three central mediators: family conflict, anxiety-depression, and high body mass. We
also incorporate Bronfenbrenner’s bioecological systems theory to clarify the ordering of
relations among these variables (Bronfenbrenner & Morris, 2006). The bioecological
framework contends that processes occur across successive layers of the environment —
ranging from distal environmental factors to proximal social processes to individual
socioemotional and physiological functioning - with each system or layer trickling down to
affect health (McLaren & Hawe, 2005). We apply this framework to hypothesize that
childhood socioeconomic hardship will contribute to family conflict, which will lead to
anxiety-depression, which will contribute to high body mass, which will lead to
hypertension. A large literature supports the link between family conflict and children’s
psychological distress (e.g., Spies et al., 2011), and a recent literature review indicated
robust relations between children’s psychological distress and obesity (Gundersen et al.,
2011). Additionally, results of a meta-analysis showed that, among those 20 years of age and
younger, depression was consistently related to subsequent overweight/obesity, while
overweight/obesity was not related to subsequent depression (Luppino et al., 2010).

We use data from a longitudinal sample that had repeated measures of socioeconomic
hardship and each mediator, allowing for tests of the hypothesized pathways across time
(Figure 1). For example, we examine how socioeconomic hardship during childhood relates
to family conflict in adolescence, which relates to anxiety-depression in young adulthood,
which contributes to hypertension. We also test the extent to which socioeconomic hardship
in childhood relates directly to anxiety-depression in adolescence and, separately, to body
mass in adolescence, with each in turn, leading to hypertension in young adulthood.

Methods

2.1. Sample and Study Design

Data were from 1,039 participants of the Santiago Longitudinal Study (SLS) who were
studied at childhood (M age 10 years), adolescence (M age = 15.6 years), and young
adulthood (M age = 23.0 years). The SLS initially involved 1,790 Chilean infants who
participated in a randomized-controlled iron-deficiency anemia preventive trial or
neuromaturation study (Lozoff et al., 2003). Infants were recruited at 6 months (1991-1996)
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from community clinics serving predominantly working-class, low-to-middle income
families. Eligible infants were healthy, full-term, singletons with birth weight = 3.0 kg. At
child age 10 and at adolescence, children’s mothers completed measures of family economic
hardship and family conflict and, at child age 10, their child’s anxiety-depressive symptoms
(Table 1). Assessments were completed at the Institute of Nutrition and Food Technology
(INTA) at the University of Chile. At adolescence, children completed measures of their
family dynamics, conflict with parents, and their anxiety-depressive symptoms. At young
adulthood, participants completed a measure of their anxiety-depression, and blood pressure
was measured in 1,039 participants. Analyses focused on these 1,039 participants. Height
and weight were measured at each study time point.

All 1,790 children who participated at infancy were invited to participate at all subsequent
study time points regardless of whether they missed an earlier assessment.

Individuals included in the current analyses were similar to those lost to follow-up in
background characteristics (age, family size, environmental poverty, parent education,
mother’s age at child’s birth, and body mass at all time points). However, those studied here
were more likely to be female, to have lower levels of family conflict and anxiety-depression
at adolescence, and less likely to have received iron supplementation as part of the infancy
preventive trial (see Supplemental Table 1). (A flow chart of sample follow-up is shown in
Supplemental Figure 1.) Approval for this study was obtained from the authors’ university
Institutional Review Boards in the U.S. and Chile. Informed written consent was obtained
from children’s parents at the age 10 and adolescent assessments; participants provided their
own assent at childhood and adolescence and written informed consent at young adulthood.
All study procedures were in accord with the Code of Ethics of the World Medical
Association (World Medical Association, 2013).

Measures

Socioeconomic hardship

Environmental poverty.: Impoverished living conditions were indexed using the Graffar
social class instrument, a measure of poverty often used in developing countries (Graffar,
1956). Six questions ask about the family’s living conditions (quality of house construction,
crowding, access to an indoor kitchen, running water, indoor bathroom, frequency of
garbage pickup), coded as 1 (optimal)to 6 (poor quality). The Graffar also asks about the
family’s possession of five major commaodities (refrigerator, washing machine, car, etc.),
coded as O (present)or 1 (absent). The living condition score and possession count score
were summed for a possible score range of 6 to 41, with higher scores indicating greater
environmental poverty. Mothers completed identical versions of the Graffar when their child
was age 10 and in adolescence.

Household head occupational level and stability.—The Graffar also asks about the
household head’s occupational level and stability. Options ranged from professional,

administrative, stable skilled, stable semi-skilled, sporadic unskilled, to unemployed, coded
as 1 to 6, respectively, with higher scores indicating less skilled and less stable occupations.
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Financial strain.: Mother ratings on the Social Readjustment Rating Scale (Holmes &
Rahe, 1967) were used to assess family financial strain (4 items at child age 10, e.g., “the
family has had . . . serious debts,” “serious financial hardship,” and 3 items at child’s
adolescence, e.g., “the family has had . . . serious debts,” “experienced major or constant
financial hardship™). Items were coded as 0 (not present) or 1 (present) within the past year
and summed, with higher scores indicating greater financial strain.

Family conflict

Family conflict.: Mother ratings on five items of the Social Readjustment Rating Scale
(Holmes & Rahe, 1967) were used to assess family conflict (e.q., “serious family conflict,”
“serious spousal conffict”). Items were coded as 0 (not present) or 1 (present) within the past
year and summed, with higher scores indicating greater family conflict (range: 0 — 5).
Identical items were analyzed at the childhood and adolescent time points.

Parent-adolescent conflict.: At adolescence, youth completed questions about the conflict
in their relationships with their parents (8 items for mother, 8 for father) (e.g., “How often
aoes your mother/father shout or yell at you?,” “insult or swear at you?”) (Ho et al., 2013).
Response options ranged from 1 (never) to 4 (always). Cronbach’s coefficient alpha was .80
for items pertaining to mothers and .79 for items pertaining to fathers.

Family chaos.: At adolescence, youth completed the Chaos, Hubbub, and Order Scale
(CHAQS), which involves 15 true/false statements (coded 1/0) measuring disorganization
and confusion in the home (“/¢t’s a real zoo in our home,” “It’s so noisy, you can’t hear
yourself think in our home”) (Matheny et al., 1995). Items were summed, with higher scores
reflecting a more chaotic home environment. Cronbach’s alpha of items within the study
sample was .76.

Anxiety-depression.—Mothers completed the Spanish version of the Child Behavior
Checklist (CBCL) when their child was 10 years old, of which 13 items assess children’s
anxiety and depressive symptoms within the past 6 months (my child. . . “worries,” “Is
fearful,” “Is nervous,” “Is sad”) (Achenbach & Ruffle, 2000). Response options were 0
(never), 1 (somewhat or sometimes true), and 2 (very true or often true). At adolescence,
youth completed the Youth Self Report (YSR; Achenbach, 1991) version of the CBCL,
which has the identical items as the CBCL. At young adulthood, participants completed the
Adult Self Report (ASR) version of the CBCL, which has 12 anxiety-depression items
identical to those on the CBCL and YSR (Achenbach & Rescorla, 2003). Cronbach’s alphas
were: .73 for the CBCL, .74 for the YSR, and .88 for the ASR.

Body mass index (BMI).—At each time point, participants’ lightly-clothed weight was
measured by a research nurse at INTA to the neared 0.1 kg using a Seca scale. Height was
measured to the nearest 0.1 cm, using a Holtain stadiometer. Two height and weight
measures were taken, with a third measurement taken if the difference between the first two
exceeded 0.3 kg for weight or 0.5 cm for height. At childhood and adolescence,
measurements were converted to body mass index (BMI) z scores using the World Health
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Organization standards. At young adulthood, BMI was calculated from weight and height
(kg/m?2) and used for analyses.

Blood pressure, Hypertension (HT).—After 15 min at rest, systolic and diastolic blood
pressures (SBP, DBP) were measured three times on the non-dominant arm using a standard
mercury sphygmomanometer by trained clinical staff. The first measurement was discarded
and the second two were averaged for analysis. Blood pressure (BP) was classified using the
recent adult guidelines for systolic and diastolic BP (Whelton et al., 2018) as: normotensive:
<120 mm Hg and < 80 mm Hg; elevated: 120-129 mm Hg and < 80 mm Hg; HT Stage 1:
130-139 mm Hg or 80-89 mm Hg; or HT Stage 2: > 140 mm Hg or = 90 mm Hg. These
categories were coded for analysis as: 0 (normal BP), 1 (elevated BP), 2 (HT stage 1), and 3
(HT stage 2).

2.3 Covariate Selection

The following were considered as covariates: participants’ sex (male = 1, female = 0), age,
smoking status at young adulthood (none [0], occasional [1], regular [2]), parental history of
HT (assessed by participant report at young adulthood, yes = 1; no = 0), and receipt of iron
supplementation as part of the preventive trial (yes = 1, no = 0). lIron supplementation was
not related to any of the model variables and thus, not considered further. All other
covariates were retained in analyses.

2.4 Statistical Analysis

We conducted structural equation modeling using Mp/us 8.2 to evaluate the pathways shown
in Figure 1 (Muthén & Muthén, 2017). We first constructed latent factors within Mp/us for
select exogenous variables. A latent variable for socioeconomic hardship (at both childhood
and adolescence) was indicated by scores of environmental poverty, household head
occupational level and stability, and financial strain. A latent variable of family conflict
during adolescence was indexed by four observed variables: mother-ratings of family
conflict, and participant ratings of mother-adolescent conflict, father-adolescent conflict, and
family chaos. As shown in Figure 1, the model included autoregressive paths and within-
time correlations. In this case, the autoregressive paths function as a control for the across-
time paths; such that, once the portion of variance at adolescence is shared with the variance
of the childhood measure, the variance that remains is change from childhood to
adolescence. Thus, a significant across-time path when autoregressive paths between
repeated measures are included can be interpreted as the childhood predictor relating to
change in the endogenous variable from childhood to adolescence. This approach
strengthens inferences about the temporal and causal relations between constructs (Little et
al., 2015). To rule out the possibility of feedback processes, in preliminary analyses we
tested cross-lag relations from BMI to anxiety-depression, and from child anxiety-
depression to family conflict at adolescence. All feedback paths were non-significant with
small effect estimates (B’s < .03); thus, these paths were dropped from the model.

Model fit was evaluated using well-established guidelines (Kline, 2015) of the comparative
fit index (CFI > .90), root mean square error of approximation (RMSEA < .05), and
standardized root mean square residual (SRMR < .08). Analyses were conducted using
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maximum likelihood estimators, which are robust to non-normality. All cases were retained
(N =1,039) using the full information maximum likelihood method (FIML), which fits the
model being tested directly onto the non-missing data for each participant (Muthén &
Muthén, 2017) and has been shown to be superior to other missing data strategies (Raykov,
2005). Mediation was tested using the INDIRECT command within Mp/us, which estimates
indirect effects using the delta method of standard errors (Muthén, 2011). In line with
recommendations by Selig and Preacher (2009) and others (Cole & Maxwell, 2003), we
present the total indirect effects of each exogenous variable on hypertension. Total indirect
effects are believed to provide valuable information regarding the degree to which an
exogenous variable summarily indirectly influences an outcome (Cole & Maxwell, 2003).

3. Results

The mean household head occupational level for the current sample at the childhood
assessment was 3.8 (Table 1, range 1 to 6), indicating that the average household head held a
stable semi-skilled job (e.g., taxi driver). Environmental poverty was moderate, with most
households having a separate kitchen and indoor running water and bathrooms. However,
many families lived in small, crowded houses and did not have a car. Financial strain was
relatively high, with approximately half of families experiencing significant debt and major
or constant financial strain. At the childhood assessment, 40% of household heads were
unemployed at some point during the previous year and 52% experienced unstable
employment. At the young adult assessment, 11% of participants had elevated blood
pressure, and approximately 15% had hypertension (Table 1). Significant associations
among the indicators of socioeconomic hardship at childhood and, separately, at
adolescence, and among the indicators of family conflict at adolescence indicate that the
observed variables were measuring distinct but related aspects of each latent variable.
(Correlations among all model variables are shown in Supplemental Table 2).

3.1 Latent Variables

The measurement model had good fit: XZ (30) =75.70, CFl =.941, RMSEA =.039, SRMR
=.042. The factor loadings for the latent variables = .23 (p < .001) (Figure 1).

3.2 Modeling Results

This study’s analytic model demonstrated good fit (Figure 1). Path coefficients (standardized
and unstandardized regression coefficients, § and B, respectively) indicated that
socioeconomic hardship in childhood and adolescence related within-time to family conflict
(B =.20,B =.36, SE =.09, p<.001 and p = .16, B = .02, SE = .01, p <.05, respectively).
Family conflict at both childhood and adolescence related strongly within-time to anxiety-
depression (p = .22, B =.75, SE = .14, p<.001 and § = .46, B = .31, SE = .10, p<.001,
respectively). Socioeconomic hardship in childhood also related directly to children’s
anxiety-depression (f = .28, B = 3.13, SE = .60, p<.001). At young adulthood, both greater
anxiety-depression and higher BMI were directly associated with hypertension (p = .08, B
=.01, SE=.01, p<.05and B = .45, B = .06, SE = .01, p<.001, respectively). There were
five notable across-time paths: (1,2) socioeconomic hardship in childhood related to
increases in family conflict and anxiety-depression at adolescence (f = .20, B = .02, SE
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=.01, p<.0land B = .14, B = .21, SE = .08, p<.01, respectively); (3) family conflict in
childhood related to increases in BMI at adolescence (B = .06, B =.08, SE = .02, p<.01); (4)
socioeconomic hardship in adolescence related to increased BMI from adolescence to young
adulthood (B = .09, B = .31, SE = .14, p<.05), and (5) family conflict during adolescence
related to increased anxiety-depression from adolescence to young adulthood ( = .17, B =
4.82, SE = 2.26, p<.05). Coefficients for the covariates on hypertension were: age (f = .06,
B =.04, SE = .02, p<.05), male sex (B = .27, B = .44, SE = .05, p<.001), parent history of
hypertension (g = .06, B = .10, SE = .05, p<.05), and young adult smoking status (p = .001,
B =.001, SE =.02, p=.99). The full model accounted for 23.3% of the variance in
hypertension severity. It is of note that there were no significant paths from anxiety-
depression to BMI at any time point. Post-hoc analyses ruled out the possibility that this null
finding was due to a curvilinear relation, given that frequent anxiety and depression can lead
to undereating in some individuals but overeating in others (Burke & Storch, 2015).

Indirect Effects

In this study, we hypothesized that socioeconomic hardship will lead to hypertension by way
of family conflict, anxiety-depression, and high body mass. We also hypothesized a specific
ordering, such that socioeconomic hardship will contribute to family conflict, which will
lead to anxiety-depression, which will contribute to high body mass, which will lead to
hypertension. Although the full mediational pathway was not supported by these data,
several segments of this pathway reached significance. For example, childhood
socioeconomic hardship related to hypertension via adolescent socioeconomic hardship and
young adult BMI (Table 2; indirect effect estimate = .036, S.E. = .016). Adolescent
socioeconomic hardship had an indirect effect on hypertension via young adult BMI
(estimate = .042, S.E. =.018). The pathway from childhood socioeconomic hardship to
hypertension as mediated by adolescent and young adult anxiety-depression approached
statistical significance (estimate = .002, S.E. = .001). Other mediating pathways involved:
childhood family conflict related to hypertension via adolescent and young adult BMI
(estimate = .021, S.E. =.007), and childhood BMI related to hypertension via adolescent and
young adult BMI (estimate = .281, S.E. =.030). Total indirect effect tests from each
exogenous variable to hypertension indicated significant total indirect effects originating
from family conflict and BMI in childhood, and from socioeconomic hardship, anxiety-
depression and BMI in adolescence (Table 2).

4. Discussion

Guided by the family stress model and bioecological systems theory, the present study
examined how economic adversity in childhood trickles down to affect cardiovascular health
in young adulthood. Three central mediators were studied, family conflict, psychological
distress, and body mass. Findings indicate that childhood socioeconomic hardship related to
hypertension primarily through its influence on increases in psychological distress and BMI
over time. Family conflict during childhood also related to hypertension by way of increases
in BMI. These and other findings are discussed below.
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Socioeconomic hardship was highly stable from childhood to adolescence, with economic
disadvantage at adolescence linked to greater increases in BMI from adolescence to young
adulthood, which related to hypertension. Normally growing youth typically show
decelerated growth during the transition to adulthood, as pubertal influences decline and
skeletal growth subsides (Lee et al., 2011). Individuals who had large BMI increases during
this transition, however, were at risk of elevated blood pressure and hypertension, likely
reflecting the proximal impact of physiological mechanisms associated with high body mass
that induce hypertension (e.g., sodium retention, extracellular-fluid volume, etc., Kotsis et
al., 2010). Other studies have also shown that excessive and rapid weight gain are risk
factors for hypertension (Huang et al., 1998; Masuo et al., 2000). The current results
corroborate these earlier findings and point to childhood family economic conditions -- as
early as age 10 -- as preceding meaningful BMI increases. These results call attention to the
central role of BMI and BMI increase in understanding how childhood poverty relates to
subsequent hypertension. This finding also echoes concerns about childhood overweight and
obesity becoming increasingly important risk factors for early-onset hypertension, as rates of
childhood obesity have recently risen to epidemic proportions (Flynn, 2013; Sorof &
Daniels, 2002).

Results also showed that childhood socioeconomic hardship related to anxiety-depression in
adolescence, which remained stable into young adulthood and contributed to hypertension.
This pathway is consistent with the family stress model and highlights that children are
aware of and can be negatively affected by their family’s economic instability (Conger &
Conger, 2008). Socioeconomic disadvantage during childhood was strongly related to
anxiety and depressive symptoms both in childhood and in adolescence, suggesting its long-
lasting effects. A large literature has documented that chronic exposure to high physiological
arousal that accompanies psychological distress can be damaging to bodily regulatory
systems and lead to stress-related disease (Cohen et al., 2007; Miller et al., 2011 ; Suls &
Bunde, 2005). However, several studies finding psychological pathways to hypertension
have examined retrospective reports of child maltreatment or other severe forms of adversity
(e.g., Su et al., 2015; Suglia et al., 2014, 2018). Current results demonstrate that
psychological distress derived from parental job insecurity or family financial strain, for
example, can also lead to elevated blood pressure.

Family conflict also had notable effects on hypertension, primarily through increases in BMI
and anxiety-depression over time. Thus, the negative effects of childhood family conflict on
health might be evident only at later points in development. There were also strong
associations between family conflict and anxiety-depression (both within and across time),
with anxiety-depression at young adulthood contributing to hypertension. This pathway
highlights the integral connections between family functioning and mental and physical
health and points to family-level origins of disease (Conger & Conger, 2008). In fact, a
recent intervention that strove to strengthen family relationships showed significant
reductions in individuals’ inflammation, affirming such associations (Miller et al., 2014).

Finally, support for the full mediation pathway was not found (i.e., from socioeconomic
disadvantage to family conflict to anxiety-depression to BMI to hypertension). This might
be due to the relatively small magnitude of effect sizes of the individual pathways coupled
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with the complexity of the model (i.e., sequentially testing two or three mediators).
Insignificant indirect effects can occur in spite of significant individual pathways (as was the
case in the current analyses) because of low power associated with the test of mediation
(MacKinnon et al., 2007). When demands on power were reduced, such as when testing for
mediation in segments of the pathway, some significant mediated pathways were found.
Nevertheless, considering the absence of significant indirect effects for the full model, as
well as the relatively modest effect sizes and the lack of a direct association between
anxiety-depression and BMI (cited previously), one must be cautious when making
conclusions about the cumulative process as outlined in the full model.

4.1 Limitations and Strengths

Certain study limitations are important for interpreting the findings. This study did not
consider several health-related behaviors known to be associated with hypertension, such as
physical activity, diet/nutrition, or alcohol consumption (Gee et al., 2012). We also did not
analyze biological mediators, such as inflammation, cortisol, or HPA axis functioning
(Pickering, 2007; Slopen et al., 2013). The absence of these and other factors known to
relate to hypertension limited a more comprehensive understanding of how multiple risk
factors interrelate to increase risk of hypertension. Participants in the current sample differed
from those not followed up in young adulthood in that they were more likely to be female
and had lower levels of family conflict and anxiety-depression at adolescence. We adjusted
for sex in the analyses. However, there remains the possibility that processes contributing to
hypertension might be different for individuals experiencing less family conflict or
psychological distress. Another consideration is that all significant mediated pathways
involved a variable measured at the same time as this study’s outcome. It is possible, though
perhaps unlikely (Kotsis et al., 2010; Meng et al., 2012), that elevated blood pressure
contributes to a higher BMI or higher anxiety-depression. Additionally, it is a study
limitation that similar indicators of family conflict available at adolescence were not
available at childhood so that across-time change in the latent variable of family conflict
could be analyzed. This study also did not have assessments of participants’ family
socioeconomic status nor family conflict at young adulthood. Thus, the significant pathways
in the model are unadjusted for these variables and potentially confounded by the absence of
these controls. In addition, the current sample was primarily low-to-middle class; thus, the
relations found may not be generalizable to populations outside this socioeconomic range.
Relatedly, the absence of truly impoverished families likely attenuated effects stemming
from socioeconomic hardship. However, even within this working-class sample, significant
relations were found from socioeconomic hardship to family conflict, anxiety-depression,
and a higher body mass.

Study strengths are its use of multiple-wave longitudinal data, the use of parent and child
reports in the assessment of study variables, the relatively large sample, good follow-up
rates, and the inclusion of important covariates in the analyses, such as smoking status and
family history. We also examined multiple aspects of socioeconomic disadvantage and
family conflict, which we believe capture well the stressors and strains that arise from living
in poverty (Evans, 2004) and are important for adult health (Cohen et al., 2007, 2010). All
study participants were healthy as newborns and infants, thus there were no obvious early
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health problems confounding later health status. Participants’ blood pressure was objectively
measured by clinical staff and we analyzed hypertension severity using the recent
hypertension guidelines (Whelton, et al., 2018). The focus on hypertension in young
adulthood is timely given the recent increased prevalence of pediatric hypertension (Rosner
et al., 2013; Sharma et al., 2018) and that elevated blood pressure often only first becomes
evident during young adulthood but itself carries significant cardiovascular risks (de Moraes
et al., 2014). In addition, gradations in blood pressure levels are clinically significant given
that hypertension reliably progresses in severity across time (Redwine & Faulkner, 2012)
and risk of cardiovascular disease increases proportionately with rising blood pressure
(Lewington et al., 2002).

5. Conclusions

Children from more economically disadvantaged families experienced higher levels of
family conflict, which related to significant increases in anxiety-depression and body mass
over time, both of which were directly linked to hypertension. Findings provide an
understanding of how early-life adversity associated with socioeconomic disadvantage
manifests as stress-related health problems in later life. Understanding the developmental
pathways that begin in childhood and progress over time may be useful to prevention efforts
so that modifiable risks can be targeted and minimized. Findings might facilitate clinical
efforts to identify hypertension in children and adolescents and thereby reduce the risk of
future cardiovascular events (Shonkoff et al., 2012). Encouraging findings are emerging in
which early childhood investments addressing family relationships, good nutrition, and
health care access substantially boost adult health (Campbell et al., 2014; Miller et al.,
2014). Future research might also examine the potential benefit of targeting overweight/
obesity and poor mental health that stem from childhood poverty. Such efforts might go a
long way toward reducing the socioeconomic disparities in health.
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Highlights

Economic hardship related to hypertension through anxiety-depression and
BMI.

Family conflict related to hypertension by way of a higher BMI.

BMI increase was a risk factor for early-onset hypertension.
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Figure 1.

Model of the across-time associations among socioeconomic hardship, family conflict,
anxiety-depression, body mass index (BMI), and hypertension (HT). Standardized
coefficients are shown. Nonsignificant paths (shown as dashed lines) were included in the
model. Within-time paths at adolescence were included but are not shown for sake of clarity;
those not shown were nonsignificant. Model fit was: XZ (156) = 340.53, CFI = .942,
RMSEA =.034, SRMR =.038. /= 1,039. Analyses adjusted for sex, age, parent history of
HT, and smoking status at young adulthood. +P < .06. *P < .05. **P < .01. ***P< .001.
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Table 1.

Sample characteristics and descriptive statistics of study measures

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

n Mean or % SD Range Rater
Background characteristics
0,
fSex (% female) 1039 52% Mother
Father education (years) 1039 9.7 2.8 0-19 Mother
Mother education (years) 1039 9.5 2.7 1-17 Mother
Father employed 1039 93% Mother
Childhood assessment
nge (years) 969 10.0 0.1 10.0-10.7 Mother
Environmental povertya 882 15.1 4.7 6-41 Mother
HH occupational level, stabilityb 882 38 0.7 1-6 Mother
Family financial strain 875 2.0 1.4 0-4 Mother
Family conflict 875 0.6 0.8 0-5 Mother
Anxiety-depression 879 7.9 4.6 0-26 Mother
2 -
BMI (kg/m?) 877 19.4 33 13-34 RNE
BMI-z score 877 1.0 11 -2.0-40
Adolescent assessment
nge (years) 970 15.6 0.8 14 -17 Participant
Environmental povertya 895 14.7 4.3 6-41 Mother
HH occupational level, stabilityb 895 38 0.7 1-6 Mother
Family financial strain 779 15 11 0-3 Mother
Family conflict 779 0.6 0.8 0-5 Mother
Family chaos 824 4.3 29 0-15 Participant
Mother-adolescent conflict 921 135 3.6 8-32 Participant
Father-adolescent conflict 839 12.2 35 8-32 Participant
Anxiety-depression 885 6.2 3.8 0-26 Participant
2 _
BMI (kg/m?) 971 23.0 43 14 - 45 RNC
BMI-z score 971 0.6 10 -3.0-40
YYoung adulthood assessment
nge (years) 1039 23.0 1.0 21-26 Participant
fParent hx HT 870 48.3% Participant
0 .
fCurrent smoker 1038 42% Participant
Anxiety-depression 812 10.0 55 0-24 Participant
2 -
BMI (kg/m?) 1039 26.8 5.7 17-59 RNE
Systolic BP (mmHg) 1039 1111 11.2 80 — 155 RNC
Diastolic BP (mmHg) 1039 69.0 75  50-100 RNC
Normal BP 768 73.9%
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n Mean or % SD Range Rater
Elevated BP 116 11.2%
HT stage 1 129 12.4%
HT stage 2 26 2.5%
Note.

I .
Denotes a covariate.

a,. . . . -
Higher scores reflect more impoverished living conditions.

b .. - . -
Higher scores indicate lower occupational status and stability of household head.

c . .
RN = assessed by a research staff nurse. BMI = body mass index. HT = hypertension. BP = blood pressure.
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Table 2.

Parameter Estimates of Indirect Effects on Hypertension

Specific indirect effects Est. (SE) P.
Socioeco hard C — socioeco hard A — BMI YA — HT  .036  (016) .025
Socioeco hard A — BMI YA — HT .042  (018) .021
Socioeco hard C — anx-dep A — anx-dep YA — HT .002  (001) .094
Anx-dep A — anx-dep YA — HT .018  (.009) .045
Family conflict C — BMI A — BMI YA — HT .021  (.007) .003
BMI C — BMI A — BMI YA — HT 281 (.030) .001
BMI A — BMI YA — HT 336 (.035) .001
Total indirect effects” Est.  (SB) P.
Socioeco hard C 211 (168) .209
Family conflict C .025  (.009) .007
Anxiety-depress C .004  (.007) .560
BMI C 263 (.050) .001
Socioeco hard A .044  (.018) .016
Family conflict A 012 (021) .570
Anxiety-depress A .033  (.016) .040
BMI A 336 (.035) .001
Anxiety-depress YA .012  (013) .332
BMI YA aq97  (045) 001

Page 21

Note. Est. = standard estimate. SE = standard error. C = assessed at childhood. A = assessed at adolescence. YA = assessed at young adulthood.
BMI = body mass index. HT = hypertension severity score. Socioeco hard = socioeconomic hardship latent variable. Anx-dep = anxiety-depression.

Analyses adjusted for sex, age, parental history of hypertension, and young adult smoking status.

*
Total indirect effects are the sum of all possible indirect effects shown in Figure 1. Each childhood variable adjusted for all other childhood
measures and included all possible downstream indirect paths. Each adolescent variable adjusted for all childhood measures, the other adolescent

variables, and included all possible downstream paths. The young adult variables adjusted for all childhood and adolescent measures.

7‘This is a direct effect as this variable had only a direct pathway to hypertension.
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