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Abstract

The objective of this study was to determine the association between the number of adolescents in
a household and depressive symptoms among adult caregivers living with HIV. We examined
cross-sectional baseline data among adults enrolled in the Shamba Maisha multisectoral
agricultural intervention (n=705) in the Nyanza region of Kenya (NCT02815579). Each additional
adolescent 15-19 years in a household was associated with a 1.35 (95% CI 1.06-1.71) higher odds
of depressive symptoms among women, but not men, adjusting for potential confounders.
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Interventions to support the mental health of adults living with HIV may target women caring for
dependent adolescents 15-19 years old.

Resumen

El objetivo de este estudio fue determinar la asociacion entre el nimero de adolescentes en un
hogar y sintomas depresivos en cuidadores adultos que viven con VIH. Examinamos datos
transversales en adultos inscritos en la intervencion agricola multisectorial Shamba Maisha (n =
705) en la region de Nyanza de Kenia (NCT02815579). Cada adolescente adicional de 15-19 afios
en un hogar fue asociado con una probabilidad mayor de 1,35 (Cl 95%: 1,06-1,71) de sintomas
depresivos entre las mujeres pero no entre los hombres, ajustando los posibles factores de
confusidn. Las intervenciones en salud mental para adultos que viven con VIH pueden orientarse a
mujeres al cuidado de adolescentes de 15 a 19 afios.
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Introduction

Mental health disorders are common comorbidities among people living with HIV. Globally,
an estimated 38.0% of people living with HIV experience comorbid depression (1).
Depression affects nearly half of people living with HIV in sub-Saharan Africa, where
approximately two-thirds of people living with HIV reside (1). Adults with HIV may be
required to serve as caregivers for dependent children and adolescents.

The presence of dependent adolescents may be associated with psychosocial stressors for
adults. Adolescence is a transitional period associated with psychosocial stressors, a high
mental health burden, and parent-child conflict, particularly in older adolescents 15-19 years
(2). Studies in middle- and high-income countries have found that adolescent-parent conflict
is associated with poorer parent mental health (2,3) and that parents or caregivers of
adolescents with depression (4) and other mental health diagnoses have poorer mental
health. In sub-Saharan Africa, studies of caregiver mental health have mostly focused on
caregivers of children with HIV using qualitative methods (5-7), but have not focused on
caregivers of adolescents using quantitative methods. The relationship between the presence
of dependent adolescents in the household and adult mental health has been unexplored in
low-income settings, particularly in sub-Saharan Africa and among adults living with HIV.

The objective of this study was, therefore, to determine the association between the number
of dependent adolescents in a household and depressive symptoms among adults living with
HIV. We tested the hypothesis that a greater number of older adolescents would be
associated with higher parent depressive symptoms.
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Participants and study design

Measures

This was a secondary data analysis of cross-sectional baseline data from the Shamba Maisha
agricultural intervention for food security and HIV health outcomes in Nyanza, Kenya
(NCT02815579). Inclusion criteria for the larger study included adults living with HIV
between the ages of 18-60 years old who were enrolled in HIV care and receiving
antiretroviral therapy, who experienced food insecurity and/or malnutrition (BMI1<18.5) with
access to farming land and surface water, and who had a down payment for a loan for
farming commaodities. A matched-pair cluster randomized control trial ensued which
enrolled residents of the Nyanza region of Kenya from July 2016 to July 2017. On average,
47 participants from separate households were enrolled from each of eight matched pairs of
clinical facilities (total N=746, including 720 who met inclusion criteria for the study and 26
who were subsequently deemed ineligible). We excluded 41 participants who had missing
data for any of the variables analyzed in this study, thus N=705 were included for the
analysis. All participants provided written informed consent. Ethical approval was provided
by the University of California, San Francisco and Kenya Medical Research Institute
Institutional Review Boards.

Adult participants in both control and interventional arms were surveyed at baseline using a
comprehensive set of questionnaires on demographics, household composition, mental
health, and other topics.

Independent variable: Number of dependent adolescents.—Adolescence is
defined as ages 10-19 years, with early adolescence encompassing 10-14 years and older
adolescence encompassing 15-19 years (8). Adult participants were asked to list all
members of their household and their ages. Based on this, we created a variable for the
number of adolescents 10-14 years and the number of adolescents 15-19 years.

Dependent variable: Depressive symptoms.—The presence of depressive symptoms
was determined using the Hopkins Symptom Checklist for Depression (HSCL), a 15-item
scale that has been validated in sub-Saharan Africa (9-11). Questions were answered on a
scale from ‘never’ (1) to ‘often’ (5) and then averaged. Prior studies have classified an
averaged scale of <1.75 as asymptomatic, 1.75-2 to be moderate symptomatology, and >2 to
be high symptomatology (12). For the purposes of this study, the averaged scale was
dichotomized into 1) depressive symptoms (average score =1.75) or 2) no depressive
symptoms (average score <1.75). Higher scores are indicative of higher depressive
symptoms, though not necessarily a diagnosis of depression.

Covariates.—Adult participants’ age, gender, highest education, and marital status were
based on self-report. Education was dichotomized into some primary or less versus
secondary or more. A modification of the Demographic and Health Surveys (DHS) Wealth
Index was calculated using data on a household’s ownership of selected assets (such as
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televisions and bicycles, materials used for housing construction, and types of water access)
and was divided into quintiles. CD4 was tested at baseline using BD FACSCount.

Statistical Analysis

Results

Data analysis was performed using Stata 15.0 (StataCorp, College Station, TX). We used
multiple logistic regression analysis to determine associations between the number of
adolescents in a household (independent variable) and adult depressive symptoms
(dependent variable), adjusting for age, marital status, education, CD4 count, and wealth
index. We stratified analyses by sex given sex differences in rates of depression among
people living with HIV and caregiving roles for adolescents (2-3). Given the secondary
analysis of baseline data which occurred prior to the parent study intervention, we analyzed
the entire sample without differentiating intervention versus control arms.

Of the 705 adults living with HIV included in the analysis, 55.3% were female, 73.3% were
married, 27.1% had some secondary education or more, and 68.2% were the head of
household. Mean age was 40.4 + 9.1 years. The mean household size was 6.4 + 2.6, range
1-22 people and the mean number of adolescents per household was 1.1 + 1.1, range 0-8
(10-14 years) and 0.8 * 1.0, range 0-8 (15-19 years). Overall, 45.4% of women and 28.9%
of men experienced depressive symptoms. Each additional adolescent 15-19 years in a
household was associated with a 1.35, 95% confidence interval (Cl) 1.06-1.71 higher odds
of depressive symptoms among women (p = 0.014), controlling for age, marital status,
education, CD4 count, and wealth (Table 1). Among men, each additional adolescent 15-19
years in a household was not associated with the odds of depressive symptoms (OR 1.13,
95% CI 0.89-1.45). Presence of adolescents 10-14 years in a household and age of the adult
participant were not associated with depressive symptoms in men or women. Sensitivity
analyses excluding households with >4 adolescents 15-19 years had similar findings.

Discussion

The number of adolescents 15-19 years old in a household was associated with depressive
symptoms among women living with HIV in the Nyanza Region of Kenya. In contrast, the
number of younger adolescents 10-14 years old was not associated with adult depressive
symptoms, and the number of older adolescents 15-19 years was not associated with
depressive symptoms in men.

Several potential mechanisms may explain the association between the presence of older
adolescents in the household and depressive symptoms in women. Adolescence is a period
of psychosocial stressors, and these may diffuse throughout the family unit (2—4). Parent-
adolescent conflict is associated with poorer parent mental health (3,13). Adolescent
depression and other mental health problems are associated with adult depression. One
randomized controlled trial demonstrated that when adolescent depression was treated,
parent mental health subsequently improved (4). The same trial found that adolescent
depressive symptoms were significantly associated with depression, anxiety, insomnia, and
social dysregulation in mothers, but not fathers (4). Female caregivers’ mental health may be
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particularly affected given that mothers may worry more about their adolescents’ health than
fathers (4). Mothers are also more involved in adolescent parenting (such as schoolwork and
school functions) and may have different parenting styles (more responsiveness) than fathers
(14). One qualitative study found that women’s self-care and HIV treatment retention, more
so than men, are motivated by caring for their children (15). Among fathers, employment
status was the strongest predictor of depressive symptoms but not adolescent depression
(4,15).

The presence of dependent adolescents may lead to additional economic burden to the
household, especially for households supporting multiple adolescents 15-19 years. In a
sensitivity analysis excluding households with >4 adolescents 15-19 years, our findings
were similar, meaning that even a narrow range of the number of adolescents in the
household can contribute to female caregivers’ mental health. Growing adolescents have
greater nutritional needs than younger children or adults (16). For instance, boys have peak
energy and protein requirements at ages 15-18 years and, thus, having to provide adequate
nutrition for even one additional older adolescent may translate to a significant burden for a
household (16). One qualitative study found that if crop yields were low and the family did
not have enough food, rather than stealing food, the family would sleep hungry (5). Mothers
with major depression or anxiety have higher mental health burdens with increasing food
insecurity (5,17). This relationship may be particularly relevant in this sample of households
that used food insecurity as part of the inclusion criteria and given the high prevalence of
food insecurity among households affected by HIV in the region (18,19). Food insecurity is
associated with both maternal depression and child behavior problems (17,20). Persistent
food insecurity can create challenges within the household, conflict between parents, and
harsher disciplinary strategies on children (5,17).

Secondary school may be associated with school tuition or related fees for school supplies.
Parents and caregivers who were unable to pay tuition or school fees felt demotivated,
anxious, and stressed (5,13). Men, in particular, felt guilt and shame for not being able to
fulfill their “masculine’ roles (13). In some situations, reducing expenditure on school-aged
children’s education was one way to address food insecurity (21). The mental health of
parents may suffer if they feel there are no or few work or educational opportunities to
provide for their adolescents, or if opportunities for education are created but are largely
ignored by the adolescent (13). Although the presence of older adolescents may be
associated with psychosocial family stressors, conversely, the presence of adolescents could
improve adult mental health through social support, bonding, and self-worth (13). Also,
adult depression can affect adolescents” mental health, and, thus, the relationship could be
bidirectional (4). In this study, however, the predictor variable (number of adolescents in the
household) likely temporally preceded the study’s baseline measurement of adult depressive
symptoms score.

Given that this study used a cross-sectional secondary analysis, the direction of causality of
the associations is unknown. Although we adjusted for wealth and other potential
confounders, unmeasured confounders may remain for which we did not adjust. Although
adult participants were asked to list all household members for the household census, some
data were missing and this variable may not have accounted for all adolescents in the
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household. The parent study was a randomized controlled trial for people living with HIV
and food insecurity. Given the age range of adult participants, it is possible some adults were
grandparents or other caregivers of the dependent adolescents in the household. Although
this specific population may not be generalizable to all of Kenya or sub-Saharan Africa, it
does represent vulnerable and marginalized populations who may be at greatest risk for
mental health burdens. Strengths thus include a relatively large sample of a hard-to-reach
under-researched population, the use of measures that have been validated in sub-Saharan
Africa (HSCL for depressive symptoms), and the ability to differentiate between the number
of older versus younger adolescents in a household.

This research has potential public health and clinical implications. Interventions for mental
health among adults living with HI\VV may target mothers caring for dependent older
adolescents. Mothers of adolescents may be particularly at risk for depressive symptoms.
Future research could incorporate a longitudinal research design to better understand
characteristics (mental health, parent-adolescent conflict) that are associated with adult
mental health. Dyadic analyses of parent-adolescent pairs could be employed. In addition,
future research could prospectively examine possible mediators explaining the association
between older adolescents and caregiver depression, such as food insecurity. Furthermore,
parenting interventions could be developed to support and help parents of older adolescents
(22).

In conclusion, the presence of older adolescents in a household is associated with depressive
symptoms among women living with HIV. Interventions for mental health support may
target parents, especially mothers, of older adolescents.
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Associations between number of adolescents in household and adult depressive symptoms after adjusting for

confounders, by sex (N=705)

Depressive Symptoms

Men

Women

OR (95% Cl)

P

OR (95% Cl)

Number of Adolescents 10-14 years in household

Age
Married ¢

Education b
CD4 count
Wealth Index

1.15 (0.94-1.41)
0.98 (0.94-1.01)
0.92 (0.39-2.20)

0.62 (0.36-1.08)

1.00 (1.00-1.00)
0.91 (0.76-1.09)

0.17
0.13
0.86

0.09

0.96
0.31

0.86 (0.68-1.07)
1.02 (1.00-1.05)
1.14 (0.73-1.77)

1.41 (0.83-2.39)

1.00 (1.00-1.00)
0.88 (0.76-1.01)

0.17
0.06
0.58

0.20

0.10
0.08

Number of Adolescents 15-19 years in household

Age
Married ¢

Education b
CD4 count
Wealth Index

1.13 (0.89-1.44)
0.97 (0.94-1.00)
1.03 (0.44-2.41)

0.64 (0.36-1.11)

1.00 (1.00-1.00)
0.89 (0.74-1.08)

0.32
0.11
0.95

0.11

0.87
0.24

1.35 (1.06-1.71)
1.02 (0.99-1.04)
1.18 (0.76-1.84)

1.53 (0.90-2.61)

1.00 (1.00-1.00)
0.86 (0.74-0.99)

0.01
0.18
0.47

0.12

0.08
0.04

All models adjusted for parent age, gender, marital status, and socio-economic status.

a . .
Married versus not married.

b, .
Some secondary or greater versus primary and below.
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