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Abstract

Global literature examining the association between mental health of women living with HIV
(WLWH) and child development is scarce. In this study, we examined the relationship between
mothers’ mental health and their children’s social development outcomes 6 months later. Data for
these analyses come from several waves of interviews of 600 WLWH in the South Indian state
of Andhra Pradesh, India. These women were enrolled in a 2x2 factorial clinical trial designed
to assess the impact of food supplementation and nutrition education, both in addition to ASHA
support, on adherence to ART and improved health outcomes for the women and one of their
children. They were assessed on food security, stigma, social support, quality of life, depressive
symptoms and child development outcomes. Results of longitudinal GEE regression analysis
indicate that mother’s depressive symptoms were significantly negatively associated with child’s
social quotient 6 months later. These findings have important implications for targeted health
interventions, integrating mental health, both for WLWH and their children in India.
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Introduction

Caregiver physical and mental health have been found to impact children’s development in
different populations(Black et al., 2007; Cluver, Boyes, Orkin, & Sherr, 2013; Sherr et al.,
2014), including those living with HIV/(Dorsey et al., 1999). Not only are there the physical
health aspects of the disease, mothers living with HIV are more likely to have mental health
issues than are non-infected caregivers (Chhagan et al., 2014; Nothling, Martin, Laughton,
Cotton, & Seedat, 2013). This is partly due to the stigma surrounding HIV, which not only
affects the woman living with HIV (WLWH) but often also the rest of the family, including
her children (Murphy, Marelich, & Herbeck, 2012).

Children, either HIV-infected or HIV-exposed but uninfected, born to WLWH have worse
developmental outcomes than unexposed children (McHenry et al., 2018). In infants,
nutritional outcomes are affected (Kaaya et al., 2016); in young children, cognitive

and motor development are affected (McHenry et al., 2018); and in older children,
working memory, processing speed, and executive function are most affected(Phillips et
al., 2016).Additionally, even though HIV-infected children on ART have improved neuro
developmental outcomes (Gomez et al., 2018; Laughton et al., 2012), they still have worse
developmental outcomes compared to uninfected children (Nozyce et al., 2006).

Previous interventions targeting HIV-infected or HIV-exposed children’s development have
used multiple methods to try to improve their development (McHenry, McAteer, Oyungu,
Deathe, & Vreeman, 2019; McHenry et al., 2018; Sherr et al., 2014). Several interventions
targeting mental and cognitive development of HIV-infected or affected children have shown
improvements in child cognitive development (Boivin et al., 2013; Boivin et al., 2010;
Potterton, Stewart, Cooper, & Becker, 2010; Rotheram-Borus, Lee, Gwadz, & Draimin,
2001; Rotheram-Borus et al., 2006).Children living with HIV in Uganda who used cognitive
rehabilitation computer games improved their maze learning and detection speed compared
to control group (Boivin et al., 2010). Massage therapy with infants born to HIV-infected
mothers was found to improve motor skills, stress behaviors, habituation, range of state,
excitability, and scores on hearing and speech tests(Perez et al., 2015; Scafidi & Field,
1996).A United States-based study found that a family-based coping skills intervention
improved conduct problems and emotional distress in adolescent children of parents with
HIV (Rotheram-Borus et al., 2001). Another study that followed up the infants of these
adolescents, indicated that they had improved development and fewer behavioral symptoms
compared to the control group (Rotheram-Borus et al., 2006). HIV-positive children who
received targeted, play-based interventions showed improved development over control
group children (Potterton et al., 2010). These interventions all focused on the children of
HIV-infected parents, rather than looking at the effect of a parental intervention on child
development.

Providing nutritional supplements to HIV-infected prenatal and postpartum women in
Tanzania was shown to be protective against motor delays in infants but did not affect
cognitive ability(McGrath et al., 2006),and providing nutritional supplements to the children
of HIV-infected mothers has also been shown to improve children’s growth and development
in Uganda and South Africa (Boivin et al., 2017; Tomlinson, Rotheram-Borus, Scheffler,
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& le Roux, 2017). However, the Ugandan caregiver training program to increase children’s
cognitive development did not produce better child outcomes than did health and nutrition
training (Boivin et al., 2017), and the South African study found that health promotion
programs need to address the mother’s mental health and the needs of HIV-positive women
(Tomlinson et al., 2017). A 2019 systematic review found that while caregiver training for
HIV-infected mothers had some benefits to children, additional research was needed before
recommending any particular intervention(McHenry et al., 2019).

A search of PubMed failed to find any published interventions in India that targeted HIV-
positive mothers to improve child outcomes. The data presented here were collected as part
of a quasi-experimental trial of a community-based behavioral and nutritional intervention
for women living with HIV in rural South India ( Nyamathi et al., 2012). The parent study
built on and extended a previous, successful pilot that used India’s network of community
health workers, ASHAs (Accredited Social Health Activists) in the state of Andhra Pradesh
to address the needs of HIV-positive mothers to improve nutritional status, coping, and
depressive symptoms ( Nyamathi et al., 2012).The present paper was designed to examine
the effect of mother’s mental health on child’s future development 6 months later.

Method

Design

Data for these analyses come from 600 WLWH in the South Indian state of Andhra Pradesh,
India. Participants were assessed at baseline and followed every 6 months for 18 months.
These women were enrolled in a quasi-experimental 2x2 factorial clinical trial designed

to assess the impact of food supplementation and nutrition education, both in addition to
ASHA support, on adherence to ART and improved health outcomes for the women and one
of their children. The length of the intervention was 6 months and outcomes were assessed
at 6 months (immediately after the intervention and at 12 and 18 months. Specifically, the
four groups included: 1) Asha-support (Asha; control); 2) Asha support + nutrition training
(Asha+ NEd); 3) Asha support + nutrition supplements (Asha+ NSupl); and 4) Asha support
+ nutrition training + nutrition supplements (Asha+NEd-+NSupl). Participants were recruited
from 16 Primary Health Centers (PHCs) located in Nellore and Prakasam districts of Andhra
Pradesh. The PHCs were grouped into four regional clusters to increase feasibility and
promote intervention fidelity by reducing the risk of cross-contamination. Details of the

trial design have been described elsewhere( Nyamathi et al., 2016)( Nyamathi et al., 2019).
Human Subjects Protection Committee clearances were obtained both in the US and in
India.

Participants

Women needed to fulfill the following inclusion criteria for study enroliment: 1) 18-50 years
of age; 2) diagnosed with HIV and receiving ART for at least three months; 3) have CD4
levels above 100; and 4) reporting to have a child aged 3-8 living with them. Only one child
per woman was included in the study.
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Screening Procedures

Measures

Study flyers were developed in collaboration with our community partners and posted

in selected Primary Health Clinics (PHCs), targeting local WLWH. Those who indicated
interest were given a screening appointment with study staff in a private area at the

PHC to assess age, HIV and ART status and having a child (3-8 years) to determine
eligibility. Eligible and consented women completed the interviewer-administered baseline
questionnaire in Telugu (the local language), using a tablet format.

Sociodemographic characteristics—Sociodemographic characteristics included age at
baseline and at first HIV diagnosis, education, employment status, religion, marital status,
monthly income, and number of children. For the children, we documented age, gender, and
HIV status.

Food Insecurity.—The Household Food Insecurity Access Scale (Coates, Swindale, &
Bilinsky, 2007) was used to measure food insecurity. This scale, used widely in India and
elsewhere (Pasricha et al., 2010; Tsai et al., 2011; Vargas Puello, Alvarado Orellana, &
AtalahSamur, 2013; Weiser et al., 2011) includes 9 items that assess the frequency, in

the previous4 weeks, of worrying about not having enough food (1 item), and perceived
insufficient quality (3 items) and quantity of food (5 items), due to a lack of resources.
Response options range from 0 “Never” to 3 “Often” and were summed across all items.

Stigma Fears.—This scale was developed by our team, based on formative research with
people living with HIV/AIDS (PLWH) participating in an earlier study (M. L. Ekstrand et
al., 2020). Participants indicated on a 4-point Likert-type scale, how worried (from 0, “Not
at all worried” to 3 “Very worried”) they were of stigmatizing or discriminatory reactions by
family members (6 items), friends (6 items), health care workers (HCW, 5 items), people at
work (4 items) and community members (12 items) if they were to disclose their HIV status
to members of these social groups. A mean score was taken over all items. Cronbach’s alpha
was 0.92 at baseline.

Internalized Stigma—Internalized Stigma was computed as the mean of 8 items from an
Internalized Stigma Scale, which has been used in our previous research with Indian PLWH
( Ekstrand, Bharat, Ramakrishna, & Heylen, 2012; Ekstrand, Chandy, Heylen, Steward, &
Singh, 2010; Ekstrand et al., 2011). Response options range from 0, “Not at all” to 3, “A
great deal”. Alpha for the eight-item scale was 0.79 (baseline).

Vicarious Stigma—Vicarious Stigma was the mean of 10 items assessing how often (0
“Never” to 3 “Frequently”) the respondent had heard stories about other PLWH experiencing
discrimination such as denial of care, or being ostracized by their family or village because
of their HIV status. This measure was developed and used previously among Indian PLWH
(Steward, Bharat, Ramakrishna, Heylen, & Ekstrand, 2013; Steward et al., 2011; Steward et
al., 2008).Reliability in this sample at baseline was a=0.82.

Wuinerable Child Youth Stud. Author manuscript; available in PMC 2022 February 22.
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Stigma-Avoidant Coping Strategies—Stigma-Avoidant Coping Strategies were
assessed by asking how often the WLWH used strategies such as lying about the reason

for medical visits to try to keep others from knowing that they had HIV/AIDS (0 “Never” to
3 “Often”) and was based on a scale used in our previous research in the region (Steward et
al., 2008). A scale score was constructed by calculating the mean over all 9 items (a =0.81
at baseline).

Social Support—Saocial Support was assessed by the RAND Corporation’s Medical
Outcomes Study (MOS) Social Support Scale (Sherbourne & Stewart, 1991), modified for
India. The 18-item scale assesses frequency of support from friends and (extended) family or
partners on a scale ranging from 1, “None of the time” to 5 “All of the time”. We computed
the mean over all items to obtain a total social support score (a =0.94 at baseline).

Quiality of Life—Quality of Life during the past week was assessed by asking the
WLWH how satisfied they were with 10 aspects of life such as health, work, mood,
family relationships, etc. (Endicott, Nee, Harrison, & Blumenthal, 1993). Responses were
on a 4-point Likert-type scale ranging from 0 “Very unsatisfied” to 3 “\ery satisfied”. We
calculated the mean score over all items (a =0.81 at baseline).

Depressive Symptoms—Depressive Symptoms were assessed using the Center for
Epidemiological Studies in Depression (CES-D) scale(Radloff, 1977). The CES-D scale

is a widely used measure with well-established reliability and validity to assess depressive
symptoms globally (Baron, Davies, & Lund, 2017; Meffert et al., 2019; Thai, Jones, Harris,
& Heard, 2016)and in India(Chokkanathan & Mohanty, 2013; A. Nyamathi et al., 2011).

It is a short (10 item) self-report scale designed to measure depressive symptomatology in
the general population. Depressive symptoms in the past week are rated on a 4 point scale
ranging from 0-“Rarely or none of the time” to 3“Most or all of the time.” Total scores range
from 0-30.

Child Development—Child Development was assessed using the Vineland Social
Maturity Scale (VSMS), a developmental checklist that assesses significant social, motor,
cognitive and adaptive milestones from birth to 15 years of age. This was initially developed
by Doll (1953) and adapted to the Indian culture (Malin, 1971). The scoring yields a social
age and social quotient (100 * social age / calendar age).

Data Analysis

Descriptive statistics for the demographic and psychosocial characteristics of the WLWH
and the target children consisted of frequency tabulations for categorical variables and
mean and SD, or median and interquartile range (IQR) for continuous variables, depending
on the normality of their distribution. The research question of interest was the effect

of mother’s mental health on child’s future development. We examined this effect in
longitudinal analyses of child social quotient predicted by mother’s depressive symptoms
(CES-D score) 6 months prior, specifically a GEE model for a continuous variable
(family=Gaussian, link=identity, robust standard errors), using child’s data from the 6,

12 and 18 mo, follow-up interviews and mother’s data from baseline, 6, and 12 months.

Wuinerable Child Youth Stud. Author manuscript; available in PMC 2022 February 22.
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Between baseline and 6-month follow-up, the mothers received the intervention, hence we
originally planned to control for any intervention effects in the analyses. However, as shown
in the Results section, mother’s psychosocial variables improved dramatically over time

for all participants, regardless of intervention group, so there were no intervention effects
on the mother variables that needed to be controlled for in our analyses. We examined

if there was a direct intervention effect on the child outcome, but as there was not (see
supplemental results), we did not retain it in the analyses. There was a difference in the
outcome between the intervention groups at the start, however, which remained throughout
the follow-up period, so we did include a main effect for intervention group.Other predictors
included were mother’s marital status and child’s gender (time-invariant) and child’s age at
each wave (time-varying). These predictor variables were selected based on their theoretical
relationship to the outcome variable(Chhagan et al., 2014; Nothling, Martin, Laughton,
Cotton, & Seedat, 2013).

Descriptive analyses were performed in SPSS v26, GEEanalyses in Stata v16.

a. Sample characteristics at baseline: Findings indicate that the WLWH were, on
average, in their mid-thirties and diagnosed with HIV at a mean age of 30.2.
About half the sample were widowed (51.3%) and illiterate (48.7%). Nearly
all WLWH worked (96.5%) as casual/day laborers, living with a median (IQR)
household income of 2000INR (1500 — 2700), about 26 USD. (Table 1 near
here).

b. Psychosocial vulnerability factors of WLWH pre- and post-intervention:
Descriptive findings (Median and IQR) on stigma types (vicarious, internalized,
stigma avoidant coping and fears), depressive symptoms, food insecurity and
social support indicate a significant reduction in scores from baseline to 6
months follow up, which took place shortly after completion of the intervention.
Quality of life on the other hand improved significantly from baseline to 6
months follow up (Table 2 near here). Results from the 12- and 18-months
follow-up show these improvements were sustained over the following year.

C. Children of WLWH: Descriptive findings indicate that nearly half of the children
of the WLWH in the study were male. About 18% of them were HIV+ at
baseline (Table 1). Their average age at the 6 month follow up was 7 years 10
months. Their average social age was about 7 years 1 month, and the mean (SD)
social quotient was 88.8 (11.0). Details for the 12 and 18 months follow-up are
shown in Table 3. (Table 3 near here)

d. Predictors of child development: Results of the GEE longitudinal analysis
indicate that mother’s depressive symptoms were significantly negatively
associated with child’s social quotient 6 months later (b = -0.09, 95% CI: -0.16
—-0.02]). Boys’ social quotient was on average 2.43 (95% CI: 1.68 — 3.18)], p
<0.001) higher than girls’. Child’s age was significantly associated with social
quotient as well, as shown in Figure 1. (Table 4 and Figure 1 near here)

Wuinerable Child Youth Stud. Author manuscript; available in PMC 2022 February 22.
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Discussion

We examined the association between mother’s mental health in 600 WLWH and their
children’s future developmental outcomes 6 months later, following mothers’ receiving one
of four types of intervention. Data for these analyses come from a larger study examining
the efficacy of a nurse-led and ASHA-supported nutrition intervention targeting the mother
on child growth and development in the high HIV prevalence South Indian state of Andhra
Pradesh, India (Nyamathi et al., 2016; Nyamathi et al., 2012; Nyamathi et al., 2019; Shin et
al, 2020).

Results of the GEE longitudinal analysis indicated that mother’s depressive symptoms
were significantly negatively associated with child’s social quotient 6 months later. Several
studies have examined the influence of antenatal and postnatal depression on infant’s
nutritional status, growth and development in community samples. However, very few
studies have been conducted on the impact of maternal depression in WLWH and their
children. One such published study in Tanzania, indicated a negative relationship between
postnatal depression in WLWH and infant nutritional and growth outcomes. These authors
also found that chronicity of depression affected child outcomes (Kaaya et al., 2016)and
hence underscored the need to target maternal mental health of WLWH (Kaaya et al., 2016;
Tomlinson et al., 2017).

No known studies globally have examined the association between maternal depressive
symptoms and child development following a nutritional intervention targeting WLWH.
Much of the available literature has shown improved child development outcomes when
nutritional intervention was given to WLWH in the perinatal period (McGrath et al., 2006)
or when the intervention targeted HIV infected children of WLWH (Boivin et al., 2017;
Tomlinson et al., 2017)as opposed to WLWH themselves (Boivin et al., 2013; Boivin et

al., 2010; Perez et al., 2015; Potterton et al., 2010; Rotheram-Borus et al., 2001; Rotheram-
Borus et al., 2006; Scafidi & Field, 1996).Studies on HIV infected or HIV exposed but
uninfected children of WLWH have indicated poorer cognitive and motor development
compared to unexposed children (McHenry et al., 2018). Although HIV infected children on
ART showed better developmental outcomes, they were still lower than unexposed children
(Nozyce et al., 2006). These studies (Boivin et al., 2013; Boivin et al., 2010; Boivin et al.,
2017; McGrath et al., 2006; Perez et al., 2015; Potterton et al., 2010; Rotheram-Borus et
al., 2001; Rotheram-Borus et al., 2006; Scafidi & Field, 1996) however, did not comment
on the role of maternal depression. A recent systematic review found that while caregiver
training for HIV-infected mothers had some benefits to children, additional research was
needed before recommending any particular intervention (McHenry et al., 2019).

We also found that male children had a significantly higher social quotient than female
children. In patriarchal cultures such as India, male children have a privileged position
compared to their female counterparts. Male children have greater access to nutrition,
education, employment, leisure, career/marriage choices compared to females and this
gender disadvantage may explain this relationship (Satyanarayana, Chandra, Sharma,
Sowmya, & Kandavel, 2016). We found that social quotient increased until about age 9,
and after 9.5 began to trend downward again. Child development is known to steadily

Wuinerable Child Youth Stud. Author manuscript; available in PMC 2022 February 22.
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increase as their chronological age increases. However, there are certain critical periods
where development may wax and wane before it finally plateaus.

Demographic data also suggests that this sample of WLWH have multiple psychosocial
vulnerabilities in addition to being HIV+. A significant proportion of these women are
widowed at a very young age with young children to care for, are illiterate, work as casual
day laborers and hail from low income households. Other studies on WLWH have described
similar risk factors (Chhagan et al., 2014; Dorsey et al., 1999; Laughton et al., 2012;
Murphy et al., 2012; Nothling et al., 2013; Nozyce et al., 2006)including a recent Indian
study(Reynolds et al., 2016). These risk factors can in turn affect both maternal mental
health and infant/child developmental outcomes (Cluver et al., 2013; Sherr et al., 2014).

Women in India as per traditional gender norms of a patriarchal culture are primary
caregivers for their spouse, children and extended family members. As a result, women
experience a significant amount of stress which renders them vulnerable to common

mental disorders such as depression(Reynolds et al., 2016). Rates of depression are
disproportionately higher in women compared to men, and the effect is further compounded
by social factors of poverty and food insecurity (Cornelius et al., 2017), which are highly
prevalent in Andhra Pradesh (Athreya VB, 2008). WLWH have an increased vulnerability
to depression (Chhagan et al., 2014; Murphy et al., 2012; Nothling et al., 2013) and

are perhaps unable to provide adequate nutrition and stimulation necessary for child
development. Studies have also indicated that caregivers physical and mental health impacts
child development significantly(Black et al., 2007; Cluver et al., 2013; Sherr et al., 2014)
including for those infected with HIV(Dorsey et al., 1999).

The strength of this manuscript is the finding that maternal depression is significantly
negatively associated with child development. This has important program implications,
such as identifying and treating maternal depression early as part of antenatal care and

also track child development. Further, we were able to demonstrate this association using a
longitudinal design in a vulnerable and under-served population. The present analysis also
has limitations, in that, due to multicollinearity in maternal psychosocial variables, only
maternal depression scores, which was our variable of interest, was retained in the model as
a predictor. Further, children are known to have certain growth spurts and development is
an ongoing process till the child reaches 16 years, after which it plateaus. While identifying
deficits may provide an opportunity for early intervention, some of these mild deficits and a
development lag may also improve spontaneously with time.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Sample Characteristics of WLWH and their child at BL (n=600)

Table 1:

Variables?

Frequency  Percent

Marital Status:

Married 238 39.7

Widowed 308 51.3

Divorced/Separated 54 9.0
Number of children

1 207 345

2 296 49.3

23 97 16.2
Occupation

Casual/day labor 579 96.5

Other 20 3.3

None 1 0.2
Religion

Hindu 439 73.2

Christian 117 195

Muslim 44 7.3
Education

None 292 48.7

<5yrs 98 16.3

5-9yrs 123 20.5

=10 yrs 87 145
Child male gender 294 49.0
Child HIV+ 109 18.2

Mean (SD)

Age at BL (years) 34.3 (7.0)
Age when first diagnosed HIV+ 30.2 (7.2)
Monthly HH income, INR, Median (IQR) 2000 (1500-2700)
Food insecurity (0-27) 21.15 (3.44)
Child age (years) 7.4 1.7)

a\/ariables pertain to mother unless otherwise indicated.
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Table 2:

Page 15

Stigma, quality of life and depressive symptoms and social support scores of WLWH at baseline, 6- and

12-month follow-up

Basdine 6-month follow-upa 12-month follow-upa
Median IQR Median IQR % with best Median  IQR % with best
possible s:coreb possible szr:oreb
Vicarious stigma (0-3) 2.60 (2.30 - 2.80) 0 (0-0) 88.8 0 (0-0) 95.3
Internalized stigma (0-3) 2.88 (2.75-3) 0 (0-0) 97.5 0 (0-0) 100
Stigma-avoidant coping (0-3) 2.56 (2.33-2.67) 0 (0-0) 92.3 0 (0-0) 98.0
Stigma fears (0-3) 291 (2.73-3) 0 (0-0) 95.5 0 (0-0) 89.3
Quality of life (0-3) 0.30 (0-0.40) 3 (29-3) 74.3 3 (3-3) 78.5
?E)ée)pression: CES-D score (0- 8 (7-9) 0 (0-0) 97.3 0 (0-0) 935
Food insecurity (0-27) 21 (20-23) 0 (0-0) 98.5 0 (0-0) 100
Social support (1-5) 1 (1-111) 5 (5-5) 79.7 5 (5-5) 83.5

aChange from Baseline to 6 months and BL to 12 months follow-up: p<0.001 for all variables based on Wilcoxon Signed Rank test.

b . _— . . .
Best possible score is highest possible score on QOL and Social Support and lowest possible score on all others
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Descriptive data of children of WLWH at 6- to 18-mo follow up (n=600)

Table 3:

6-month FU 12-month FU 18-month FU

Mean (SD) Mean (SD) Mean (SD)

Age in months 943 (20.0) 100.5 (20.0) 106.8 (20.0)
Raw Vineland score 652 (10.1) 677 9.1) 70.3 (8.7)
Social age based on Vineland, mo  85.3  (23.8) 919 (22.7) 996 (23.3)
88.8 (11.0) 90.3 (8.9) 92.3 (8.2)

Social quotienta

aSociaI quotient = (social age / calendar age) x 100.
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GEE model for repeated measures of child development (Social Quotient) predicted by mother’s depression

6mo prior, and demographics

Predictors Coefficient 95% CI p-value
Unmarried 0.35 (-0.41; 1.12) 0.361
Depressive symptoms (CES-D-10 score) 6 months prior -0.09 (-0.16; —0.02) 0.011
Intervention groupa
Asha only Reference - -
Asha + NEd -3.26 (~4.35; -2.16) <0.001
Asha + NSupl -2.09 (-3.21; -0.97) <0.001
Asha + NEd + NSupl -473 (-5.88; -3.58) <0.001
Child male gender 2.43 (1.68; 3.18) <0.001
Child age (per 6-month increase)b
Linear 0.50 (0.29; 0.72) <0.001
Quadratic -0.06 (-0.08; —0.05) <0.001
Cubic -0.0006 (-0.0008; —0.0003)  <0.001

a . . . . . .
Asha, Accredited Social Health Activists; Ned, nutrition education; NSupl, nutrition supplements.

b .
centered at overall median of 108 months= 9 years
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