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Abstract

Mental health in South Africa has been neglected as a public health and policy issue, particularly
among adolescents. This is unfortunate, as nineteen percent of African adolescents in South Africa
suffered from depression in 2014, and these rates were even higher for adolescents with mothers
with poor mental health. Previous work has estimated the impact of parental depression on child
depression in South Africa, and found it to be substantial, particularly for adolescent children. A
teenager whose mother suffers from depression will have a risk of depression which is thirty
percentage points higher than teens whose mothers do not suffer from depression. In order to decide
on the best method of treatment to prevent transmission from occurring, it is necessary to disentangle
the effect into its environmental and genetic components. There is no similar literature on this
relationship in the South African context. This paper investigates the nature of depression
transmission to African adolescents in South Africa, and finds that it is primarily environmental factors
which account for the transmission of depression to children. Using a variety of techniques, we find
that once the “nurture” effect has been accounted for, the “nature” effect is negligible. This implies
that mitigating negative factors in a household, and in communities, as opposed to directly treating
adolescent mental health using conventional approaches, may be the best approach, particularly in a
country struggling with a lack of mental health professionals.
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1 Introduction

South Africa has a thirty percent lifetime prevalence of mental health disorders and one of
most prevalent individual lifetime disorders is major depressive disorder (Herman, Stein, See-
dat, Heeringa, Moomal & Williams 2009), commonly referred to as depression.

South Africa has a historically unique identity influenced by colonisation and the apartheid
regime. The adverse effects of this inheritance are more apparent for Africans (Masenya, de Wet
& Coetzee 2017). These negative socio-political and socio-economic effects, including poverty,
economic inequality, racial and gender discrimination, are linked to higher levels of mental ill-
ness (Eyal & Burns 2017). Both the South African and international literature suggest that
mental health, health status and socio-economic status are important determinants of an indi-
vidual’s well being (Ardington & Case 2010, Garber 2007, Rudolph 2009). Poor physical and
mental health is associated with reduced earnings ability and human capital attainment (Lund,
Silva, Plagerson, Cooper, Chisholm, Das, Knapp & Patel 2011, Ardington & Case 2010).
Mental health is understudied in South Africa, largely due to a lack of nationally represen-
tative data and the lack of epidemiological research on the major depressive disorders in the
country (Tomlinson, Grimsrud, Stein, Williams & Myer 2009). Mental health is closely re-
lated within families and mental illness of family members has been found to negatively impact
one’s own mental health (Burns & Keswell 2012, Lester & Akande 1997). In addition, a par-
ent’s depression is found to be a significant determinant of the onset of depression at an early
age (Beardslee, Versage & Gladstone 1998, Kieling, Baker-Henningham, Belfer, Conti, Ertem,
Omigbodun, Rohde, Srinath, Ulkuer & Rahman 2011).

The transmission of mental illness through the generations in both Africa and South Africa
is understudied, if not at all (Eyal & Burns 2017, Eyal 2016). The literature suggests that
the size of the intergenerational transmission of depression is significant across many countries
(Eyal & Burns 2017, Currie & Stabile 2007, Ensminger, Hanson, Riley & Juon 2003, Frank
& Meara 2009). Rates of depression are higher among women, people of colour (Ardington &
Case 2009), those with lower socio-economic status (Lund et al. 2011), those living in larger
households and in rural areas. These depression rates are nearly three times higher for those
with a first degree-relative who is depressed (Eyal & Burns 2017, Eyal 2016). Among the

determinants of depression, maternal depression is the single largest and most significant de-



terminant (Goodman 2007, Ardington & Case 2010, Ardington & Case 2009).

Maternal depression and the link it has with one’s current depression, emphasises the ex-
istence of a large genetic component of the intergenerational transmission effect of depres-
sion (Goodman 2007, Goodman & Tully 2006, Goodman & Gotlib 1999). It is familial and
household-level disturbances which speak to the environmental causation of the integerational
transmission effect (Kim-Cohen, Moffitt, Taylor, Pawlby & Caspi 2005). Most symptoms of
depression emerge at the start of the adolescent-stage when an individual is 15 years of age

(Hankin, Abramson, Moffitt, Silva, McGee & Angell 1998, Kessler & Walters 1998).

This paper, through various methods, seeks to disentangle the genetic and environmental com-
ponents of the intergenerational maternal transmission effect of depression for African mothers
and their adolescent children in South Africa. These components are commonly referred to as
the nature and nurture effects of depression, respectively. Eliminating shared environmental
stressors can help to identify the size of the genetic component of the maternal intergenera-
tional effect. Similarly, in the absence of shared genetic components, isolated environmental
components of the intergenerational transmission effect can be identified. The relative sizes of
these genetic and environmental factors will be determined by controlling for past and current
parental mental health and, by isolating the situational factors that affect parents and children
simultaneously (Eyal & Burns 2017).

The paper will attempt to broaden the existing literature on the intergenerational transmission
of depression by specifically decomposing the maternal transmission effect into its genetic and
environmental components, making use of a nationally representative longitudinal household
survey data set, the National Income Dynamics Study (NIDS). To the author’s knowledge, no
specific literature exists on this topic in South Africa or Africa.

Section 2 examines mental health in South Africa, whilst Section 3 examines the data and the
measure of depression used. A preliminary data analysis will be presented in Section 4. Finally,
Section 5 reports the results found and Section 6 presents a discussion of the main findings of

this paper.



2 Mental Health in South Africa

2.1 Depression

South Africa has a higher prevalence of mental disorders than other low- and middle-income
countries (Lester & Akande 1997, Herman et al. 2009, Ardington & Case 2010) and one
third of South Africans will succumb to mental health disorders in their lifetime (Herman
et al. 2009, Lund 2012, Jack, Wagner, Petersen, Thom, Newton, Stein, Kahn, Tollman &
Hofman 2014). The apartheid regime that governed South Africa has historically and con-
temporaneously contributed to social disorder within South African communities. These social
disorders including poverty, inequality and discrimination, have been found to independently
correlate with individual-level covariates of depression, one of the most prevalent individual
lifetime mental disorders in South Africa (Tomita, Labys & Burns 2015a). Public health policy
research and community-level interventions that seek to reduce social disorder and encourage
positive social norms (Lund 2012) and reverse the post-apartheid effects of violence and crime,
have not regarded mental health and its early-age onset (Garber 2007) as a key policy issue

(Eyal & Burns 2017).

The prevalence of depression in South Africa differs considerably between population groups
and genders (Ardington & Case 2010). On average, depression rates for African women are
forty-three percent higher than those of white women (Ardington & Case 2010, Moultrie &
Kleintjes 2006, Brown, Casey, Bishop, Prytys, Whittinger & Weinman 2011, Lund 2012). Sixty
percent of the difference in depression rates between African individuals and white individuals is
explained by low socio-economic status (Ardington & Case 2010, Blas & Kurup 2010). African
individuals residing in urban informal areas have lower household expenditure per person and
are on the lowest step of the socio-economic status ladder (Ardington & Case 2010). Poverty
reduces the chances that human capital can be attained. This eliminates the protective influ-

ence it has on physical and mental health (Ardington & Case 2010).

Mental health issues affect ten to twenty percent of children and adolescents worldwide with

adolescents and children constituting one third of the world population (Kieling et al. 2011).



South African adolescents have rates of depression that are up to fifteen percent (Eyal 2016,
Pliiddemann, Morojele, Myers, Townsend, Lombard, Petersen Williams, Carney & Nel 2014)
and children who have depressed mothers have earlier onset of depression and may develop
emotional conduct disorders due to disruptions in the maternal care-giving environment (Kim-
Cohen et al. 2005). This is especially problematic for high risk adolescents given the for-
mative nature of this stage in development (Viner, Ozer, Denny, Marmot, Resnick, Fatusi &
Currie 2012, Goodman 2007) where mental health is among one of the leading burdens of dis-

ease for adolescents (Kieling et al. 2011, Eyal & Burns 2017).

Adverse social conditions such as the comorbidity of Human Immunodeficiency Virus in-
fection and Tuberculosis, poor nutrition and physical health, poverty, violence, crime, higher
rates of early child-bearing (Garber 2007, Rudolph 2009), as well as, high likelihood of missing
or deceased parents and family members, increase the risk of the early onset of depression for
riskier adolescents who are lower on the socioeconomics staus ladder (Hugo, Boshoff, Traut,
Zungu-Dirwayi & Stein 2003, Eyal & Burns 2017, Eyal 2016). Existing mental health facili-
ties and services are severely under-resourced and fewer than two percent of facilities allocated
to mental health services cater to adolescents and children in South Africa (Lund, Kleintjes,

Kakuma, Flisher, Consortium et al. 2010, Eyal & Burns 2017, Kieling et al. 2011).

The detection of mental illness in African communities has been found to be lower than
in white communities and African women have been found to perceive their mental illness as
having less detrimental consequences and less likely to be chronic, despite being significantly
more distressed (Brown et al. 2011). African women and mothers are most affected by depres-
sion (Ardington & Case 2010, Lund et al. 2011). The socio-economic status of African women
is characterised by lower educational attainment and financial stressors due to low-wage or no
employment (Masenya et al. 2017, Ardington & Case 2010). These adverse characteristics have
causal links to depression. The attitudes regarding mental health and the lack of literature
on the adverse effects of depression in African communities emphasize the necessity of broad-
ening the understanding of depression and mental health in South Africa in order to improve

policy research and outcomes. The next section will examine the generational impact of the



transmission of depression in South Africa



2.2 The Intergenerational Transmission of Depression

Depression is a failry widely studied topic, the intergenerational transmission of depression,
less so (Kim-Cohen et al. 2005, Eyal & Burns 2017). The intergenerational transmission is
usually studied by decomposing the genetic and environmental components of the transmission
(Bowles & Gintis 2002) and many of the determinants of depression are well known and mirror

those of the intergenerational transmission effect of depression.

The determinants of the intergenerational transmission effect of depression are important
and ought to be of interest for reasons linked to both genetic factors and environmental stressors
(nature and nurture effects) of depression. The environmental component is characterised by
shared home and family environment and the genetic component purely exhibits the heritability
and innate neuroregulatory dysfunction (Goodman & Gotlib 1999, Garber & Cole 2010). From
the international literature, the maternal transmission effect of depression is large and highly
significant (Ensminger et al. 2003, Frank & Meara 2009, Currie & Stabile 2007, Weissman,

Gammon, John, Merikangas, Warner, Prusoff & Sholomskas 1987).

In South Africa maternal depression and its connection to child outcomes is highly sig-
nificant (Hammen, Brennan & Le Brocque 2011, Frank & Meara 2009) and very few studies
have examined the connection (Eyal & Burns 2017, Tomita, Labys & Burns 20156, Eyal 2016).
Maternal depression, stress, family environment and relationships as well as, genetic factors are
key determinants of own depression (Garber & Cole 2010). These determinants are reinforced
by the adverse cause and effect components of depression (Tomita et al. 2015a). Increased
episodes of negative life experiences link the gap between maternal depression and depression

symptoms encountered by their adolescent children (Garber & Cole 2010).

As opposed to non-depressed mothers, depressed mothers tend to have more disengaged,
hostile and possibly more coercive parenting behaviours, that increase conflict and result in
lack of support (Garber & Cole 2010). The paternal transmission effect of depression is
small in most cases and even when it is accounted for, it is improved maternal mental health

which regulates the parenting and caregiving environment of an adolescent child (Kim-Cohen



et al. 2005, Eyal 2016). Absent fathers with mental illness also pose a genetic liability to their

children increasing their odds of developing mental illness (Kim-Cohen et al. 2005).

Mental illness has a sixty-nine percent heritability! when there are strong phenotypic? ge-
netic contributions (Kim-Cohen et al. 2005). Many studies do not attempt to decompose the
genetic and environmental factors in transmission effects of any topic (Van Ijzendoorn 1992).
The interaction of these two components of the transmission effect has not been broadly studied
and the genetic component has been largely ignored, overestimating the environmental and so-
cial component of the transmission effect (Kim-Cohen et al. 2005). Understanding the relative
connection can be explained by the following model (Thompson 2014) which exhibits similar

characteristics to models found in the literature (Akbulut & Kugler 2007).

MH,; = f(X;,HH,,C., P,, PD,) (1)

This model suggests that mental health is a function of a number of vectors: X, individual
level factors such as age, gender, health, education, race, nationality, self-esteem and loneli-
ness. C, refers to community factors such as community size, access to services or transport,
levels of safety and social cohesion (Tomita & Burns 2013). H H; refers to household and en-
vironmental factors such as household income, location, size, household age and the number
of employed memebers in a household, whether the household has experienced any income
shocks or deaths recently, as well as the overall physical and mental health of the household
members. P, refers to parent level characteristics such as mothers health, age, education and
labour market status. PD, refers to parental depression where the size of this effect refers to

the persistence at which mental health is transmitted from parent to child (Eyal & Burns 2017).

In the literature twin data is often used to disentangle the transmission effect as the degree
of genetic relatedness among identical twins is high allowing for the environmental component

to describe the transmission effect. However, data on twins in South Africa is limited (Eyal

'Heritability is the relationship between a phenotypic trait and a genotypic trait (Bowles & Gintis 2002)

2Phenotype is defined as an individual’s expressed traits. It is determined by an individual’s genotype (the
set of genes that an individual carries) genetic variation, and environmental influences upon these genes (Bowles
& Gintis 2002).



& Burns 2017). The genetic and environmental similarities among pairs of relatives can help
estimate the heritability of a trait such as depression (Bowles & Gintis 2002).

Section 3 describes the data used in this paper and investigates patterns found in the data.



3 Methodology

3.1 Data

The data used in this paper is from the National Income Dynamics Study (NIDS). The NIDS is
South Africa’s first nationally representative household panel survey that measures welfare over
time including, income, assets, expenditure and a range of demographic variables (Chinhema,
Brophy, Leibbrandt, Mlatsheni & Woolard 2016, Leibbrandt, Woolard & de Villiers 2009).
Wave 1 was conducted in 2008 and subsequently three waves have been conducted approxi-
mately every 2 years, with Wave 4 being the most recently released in 2014/15. With the
exclusion of the South African Stress and Health Study conducted between 2001 and 2002
(Tomlinson et al. 2009), there is a lack of nationally representative data which examines the
prevalence of mental health in South Africa and its links to key demographic and socio-economic
factors (Ardington & Case 2010). The rich and unique nature of the data and the timing of
data collection make the NIDS an appropriate data set to investigate the imapact of maternal

depression on adolescent depression..

3.2 Depression Measure: CES-D 10

A common reference for mental illness diagnosis is the Diagnostic and Statistical Manual-V
(DSM-V) (Association 2013). However, simple psychometric scales are used for empirical work
done by those who do not particularly specialise in psychiatry or medicine. Ease of adminis-
tration and interpretion of simple psychometric scales in survey questionnaires by fieldworkers
is necessary and as such, in the NIDS, the Center for Epidemiological Studies Short Depression
Scale (CES-D 10) is used to estimate the prevalence of Depression in South Africa (Chinhema
et al. 2016). The CES-D 10 is a self-reported measure of depression that is designed as a screen-
ing instrument to classify and diagnose the severity of an individual’s depression (Radloff 1977).
The CES-D-10 is a valid and reliable screening tool for depression in isiZulu, isiXhosa and
Coloured Afrikaans populations (Baron, Davies & Lund 2017).

The CES-D-10s psychometric properties have been compared to and align well with the Pa-
tient Health Questionnaire (PHQ-9), a depression screening tool already validated in South

Africa (Baron et al. 2017). Similarly, the CES-D 10 replaced the 12-item General Health

10



Questionnaire (GHQ-12) that was previously used in the NIDS and too tightly focused on psy-
chiatric categories rather than measuring general mental state (Leibbrandt et al. 2009). The
Brief Symptom Inventory (BSI) and the Child Depression Rating Scale (CDRS) are among the
many other self-reported scales which measure the severity depression cited in the literature
(Garber & Cole 2010).

The CES-D 10 comprises of ten questions with four possible answers referencing emotional and
mental health-related behaviours (Lester & Akande 1997). The number of times the behaviours
have been experienced by an individual in the past week are ranked from zero to three, and

the final CES-D 10 scores range from 0-30.

Figure 1

Depression by Ageinthe NIDS Wave 1 to 4

T
15 20 25 30 35 40 45 50 55 60 65 70
Age

A score greater than ten is indicative of symptoms associated with mild to severe depression

(Radloff 1977). Figure 1 shows that, in an upward pattern, depression increases with age in

the NIDS Study Waves 1 to 4.
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4 Preliminary Data Analysis

4.1 Summary Statistics

Figure 2 shows overall adolescent depression over age in the NIDS Waves 1 to 4. Figure 3
decomposes adolescent depression in the NIDS by race. African adolescents’ likelihood of de-

pression increases with age at higher rates than adolescents of other population groups.

Figure 2
Adolescent Depression by Agein the NIDS Waves 1 to 4
S
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15 16 7 18 19 20
Age
Figure 3

Adolescent Depression by Raceinthe NIDS Waves 1to 4
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For the analysis which follows, the sample is comprised of African adolescents between the ages

of fifteen and twenty in the National Dynamics Study Waves 1 to 4.
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In Figure 4, across each wave, adolescent depression increases over age and, as Figure 5 shows,
before the age of twenty, female adolescents have a higher likelihood of depression than male

adolescents. The overall likelihood of depression is decreasing in each wave.

Figure 4

Depression in the NIDS Waves 1 to 4

—————

15 16 17 18 19 20
Age
----- Wavel(N=650) =m=m== Wave2 (N =611)
----- Wave 3 (N = 621) Wave 4 (N = 590)
Figure 5
Depression by Gender in the NIDS Waves 1 to 4 Depression by Gender in the NIDS Waves 1 to 4
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Age Age
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Figure 5 presents the distribution of the likelihood of depression for African
female and male adolescents between the ages of fifteen and twenty, with a
ninety-five percent confidence interval displayed for those who are depressed.

Figure 6 shows that the likelihood of depression when an adolescent has a depressed mother is
much higher than the likelihood of depression of an adolescent who’s mother is not depressed.
This aligns with the literature in that maternal depression is the single largest determinant of

adolescent depression (Garber & Cole 2010, Rudolph 2009, Kim-Cohen et al. 2005).
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Figure 6

Depression by Mother’s Depression in the NIDS Waves 1 to 4

15 16 17 18 19 20
Age

Mother Depressed (N = 896) Mother not Depressed (N = 439)

Figure 7 shows the distribution of the likelihood of depression for female and male adolescents
over their own mother’s CES-D 10 score. The upward pattern indicates that, depression in-
creases with age for female adolescents more than male adolescents, but that overall adolescent

depression increases as maternal CES-D 10 score increases.

Figure 7

Depression by Mother's CES-D 10 in the NIDS Waves 1 tc

Depressed
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Figure 7 presents average depression for African female
and male adolescents between the ages of fifteen and
twenty given their mother’s CES-D 10 score, with a
ninety-five percent confidence interval displayed for those
who are depressed.

Female
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Figure 8

Depression by Mother's CES-D 10 in the NIDS Waves 1 tc
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Figure 8 presents average differences in below mean in-
come and above mean income households for African ado-
lescents between the ages of fifteen and twenty given their
mother’s CES-D 10 score, with a ninety-five percent con-
fidence interval displayed for those who are depressed.

Above Mean Income Below Mean Incon+e

Figure 8 shows that for the sample of interest, being above or below mean income does not
differ considerably for adolescents who are depressed. There may be significant differences in

adolescent depression within specific income cohorts which are contained in the mean income

estimation.
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4.2 Descriptive Statistics

The literature has indicated that there are differences in outcomes for individuals who are de-
pressed and for individuals who are not depressed. Table 1 presents sample means for African
adolescents who are depressed and adolescents who are not depressed between the ages of fifteen
and twenty in Waves 1 to 4, with significant differences marked with stars.

Average depression in the sample is nineteen percent and, fifty-four percent of female adoles-
cents are depressed. More than thirty percent of adolescents have mothers who are depressed
with seventy percent of those mothers being resident in the household. Physical health, ma-
ternal and paternal characteristics do not differ significantly and, in addition, household char-
acteristics hardly differ. Sixteen percent of depressed adolescents have had a death in their
household in the past year and fifty-three percent of adolescents reside in rural areas with an
average household size of four people. Household income differs significantly across depressed
and non-depressed adolescents by a fairly large amount.

There are significant differences in average familial depression for adolescents who are depressed
and for adolescents who are not depressed. Twenty-five percent of adolescents have depressed
fathers with forty-three percent residency in the household. Sixteen percent of adolescents have

a depressed sibling and thirty-eight percent have a depressed maternal grandmother.
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Table 1

Mean Characteristics by Depression Status

Variable

Female
Age
Years of Completed Education

Depressed

CES-D 10

Poor Health (Self-Perceived)
CSG Beneficiary

Mother's CES-D 10
Mother is Depressed

Father is Depressed

Sibling is Depressed

Grandmother is Depressed

Cousin is Depressed

Woman in Household is Depressed

Number of Depressed Women in Household
Average Number of Depressed in Household

Mother's Age

Mother is Employed

Father is Employed

Mother is Resident in Household
Father is Resident in Household

Rural

Household Size

Death in Household in Past 24 Months
Number of Adolescents in Household

Household Grant Income
Household Income

Number of Observations

All Waves
All Depressed Not Depressed
0.51 0.54 * 0.50
17.5 17.7 ok 175
9.34 9.26 9.36
0.19 1.00 0.00
6.30 12,5 ok 4.80
0.03 0.03 0.02
0.14 0.14 0.14
7.86 11.1 ek 7.13
0.31 0.66 faleied 0.24
0.25 0.55 falalel 0.19
0.16 0.37 ok 0.11
0.38 0.57 ok 0.32
0.09 0.19 ok 0.06
0.38 0.85 ok 0.27
0.41 1.27 ok 0.20
0.25 0.76 faleded 0.13
45.7 45.7 45.6
0.31 0.29 0.31
0.40 0.36 0.41
0.70 0.70 0.69
0.43 0.43 0.44
0.53 0.50 0.53
4.31 4.47 4.27
0.14 0.16 * 0.14
1.56 1.56 1.56
1,367 1,323 1,377
5,242 4,373 ke 5,450
12,796 2,472 10,324

This table presents mean values and significance tests of differences in individual characteristics between adolescents who are depressed and
adolescents who are not depressed. The sample for this table comprises of African adolescents between the ages of fifteen and twenty in
Waves 1 to 4 of the National Income Dynamics Survey, weighted using the Wave 4 sample weights. All income variables are measured in
2015 rands. The CES-D 10 score is a measure of mental health, with values ranging between zero and thirty. CES-D 10 scores that are ten or
more, indicate mild to severe depression (Radloff 1977). Significant differences are starred. * implies p value < 0.10, ** implies p value <

0.05, and *** implies p value < 0.01.
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5 Results

First, the impact of maternal depression on adolescent depression for African mothers and their
adolescent children will be examined. Second, the impact of maternal depression whilst con-
sidering other individual, household and maternal characteristics will be examined in addition

to the impact of maternal depression when household characteristics are kept constant.

5.1 Estimation

Table 2 presents ordinary least square estimates of Equation 1. Columns (1) to (4) show the ef-
fect of maternal depression on adolescent depression. Column (1) shows the effect excluding any
control variables and, at approximately twenty-nine percentage points, the size of the maternal
effect is large. On average, ninety-five percent of adolescents who have a depressed mother
have a likelihood of depression. Column (2) presents the size of the effect whilst controlling
for time effects. The coefficient size remains large at approximately twenty-eight percentage
points and highly significant with the inclusion of individual-level control variables in Column
(3) and household-level control variables in Column (4). The effect of maternal depression on
adolescent depression is robust to additional control variables such as maternal and physical

characteristics.
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Table 2

Intergenerational Transmission of Depression
Adolescent is Depressed

1) (&) ®) (4)

Mother is Depressed 0.29%** 0.29*** 0.28*** 0.28***
Age 0.00 0.02
Female 0.03*** 0.03**
Years of Completed Education -0.01* -0.01
Poor Health (Self-Perceived) 0.10** 0.06
CSG Beneficiary 0.01 0.02
Mother's Years of Education 0.00 0.00
Mother's Age -0.00** -0.00***
Mother is Employed 0.01 0.01
Rural 0.01
Household Size 0.00
Number of Adolescents in Household -0.01
Log of Household Grant Income 0.00
Log of Household Income 0.00
Number of Observations 7,292 7,292 5,847 3,547
F statistic 428 114 335 9.71
R-squared 0.12 0.13 0.13 0.14

Ordinary least squares estimates are estimated to measure the impact of maternal depression on adolescent
depression whilst controlling for (2) time effects, (3) other individual-level variables, and (4) household-level
variables. A full set of wave, language and province dummies are included in each specification, but are not reported
here. An adolescent is depressed if a CES-D 10 score of 10 or higher is recorded. The sample consists of African
adolescents between the ages of fifteen and twenty. * implies p value < 0.10, ** implies p value < 0.05, and ***
implies p value < 0.01.

5.2 Specification

The direction of causality has been found to run strongly from parent to child (Eyal & Burns
2017). The language used hereafter indicates a causal interpretation of the key coefficients of
interest. The causality of maternal depression on adolescent depression is assumed despite the
possible endogeneity of maternal depression in the model. Having included controls, it may
be that depression is conditional on these controls. However, the fixed effects estimates which
exclude the time effects of many controls report quantitatively similar results as the ordinary

least square estimates in Table 2.
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Table 3

Intergenerational Transmission of Depression
Adolescent is Depressed

. . Individual- &
OLS Probit Logit Cluster-level FE
1) ) 3) (4)

Mother is Depressed 0.28*** 0.23*** 0.23*** 0.25**
Age 0.02 0.01 0.02 0.23
Female 0.03** 0.03** 0.03**

Years of Completed Education -0.01 -0.01 -0.01 0.04
Poor Health (Self-Perceived) 0.06 0.05* 0.06* 0.01
CSG Beneficiary 0.02 0.02 0.02 0.03
Mother's Years of Education 0.00 0.00 0.00 -0.10
Mother's Age -0.01*** -0.00*** -0.00*** 0.03
Mother is Employed 0.01 0.01 0.01 -0.01
Rural 0.01 0.01 0.01 0.03
Household Size 0.00 0.00 0.00 0.03
Number of Adolescents in Household 0.00 0.00 0.00 -0.06
Log of Household Grant Income 0.00 0.00 0.00 -0.05
Log of Household Income 0.00 0.00 0.00 -0.00
Number of Observations 3,547 3,541 3,541 1,034

F statistic 9.71 0.51
R-squared 0.14 0.10

(1) Ordinary least squares, (2) probit average marginal effects, (3) logit average marginal effects and, (4) individual-level fixed
effects (correcting for clustering) estimates are estimated to measure the impact of maternal depression on adolescent depression,
including other control variables. A full set of wave, language and province dummies are included in each specification, but are
not reported here. All specifications are estimated with robust standard errors to correct for heteroskedasticity and are clustered
to correct for correlated errors. An adolescent is depressed if a CES-D 10 score of 10 or higher is reported. The sample consists
of African adolescents between the ages of fifteen and twenty. * implies p value < 0.10, ** implies p value < 0.05, and ***
implies p value < 0.01.

Table 3 presents estimates of Equation (1). Columns (1) to (4) of Table 3 show the effect of
maternal depression on an adolescent’s own depression. Maternal depression is reported for
resident household members. This model is estimated using four different specifications. The
size of of the effect is large at approximately thirty percentage points, and is highly significant
across all specifications. Column (1) presents the linear probability model using ordinary least
square estimates. Columns (2) and (3) present the non-linear probit and logit average marginal

effects and, Column (4) presents individual-level fixed effects which are corrected for clustering.

The coefficients on maternal depression for the non-linear probit and logit models are slightly

lower than the corresponding coefficients for the other specifications. The size of the effect is
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approximately twent-four percentage points, and is still highly significant for both the probit
and logit models. Probit models can generate marginal effects close to ordinary least square
estimates when the predicted probabilities are close to 0.5, this is when the conditional ex-
pectation function (CEF) is roughly near the middle of the distribution. Predictions closer to
zero or one present larger gaps in the estimates. Non-linear models are often found to have
complexities with panel data (Angrist & Pischke 2008, Hausman 2001).

In this case, Figure 11, in the Appendix, shows that the probit predicted probabilities are
similar to the ordinary least squares fitted values for own depression over age. This implies
that the predicted values of ordinary least square estimates for depression over age do not lie
outside the bounds of zero and one.

For ease of comparability with the other literature, fixed effects estimates, which are similar
to the ordinary least squares estimates, are used for the remainder of this text. The following
results do not differ appreciably when estimated using probit or logit marginal effects.

Table 3 also presents the replicated estimates of Equation (1) including other control variables
of interest. As in Table 2, the addition of additional control variables changes the coefficient
size of the effect and significance very little. Female adolescents are slightly more likely to have
depression than male adolescents. Having a mother or father who is employed hardly influences
an adolescent’s probability of depression, rather it is maternal age that has a significant effect.
However, it is practically zero and in the fixed effects specification presented by Column (4), it
is clear that the neither maternal age, nor any other control variables, are significant predictors
of adolescent depression.

The remainder of this paper will make use of the fixed effects specification model which ac-
counts for systematic unobservable factors that may be nested within clusters (Nichols &

Schaffer 2007).3

3The model fails the Breusch-Pagan and White tests for heteroskedasticity with the null hypothesis of
constant variance rejected at the 1 percent level of significance for both tests. Robust standard errors are used
in all specifications to correct for heteroskedasticity (Wooldridge 2015), as is the case for the specifications
presented by columns (1), (2), (3) and (4). The NIDS data takes on a stratified, two-stage cluster sample
design and is stratified across district councils (Leibbrandt et al. 2009, Chinhema et al. 2016) which historically
eminate from the urban racial segregation that persists (Christopher 2001) in relation to the Group Areas Act
No. 41 of 1950 (Horrell & Cillié 1978). This fixed effects model accounts for these within-cluster unobservable
factors. The sample comprises of African adolescents who were between the ages of fifteen and twenty in Wave 1
in order to avoid the loss of sample size, which occurs in fixed effects models across time when an age restriction
is imposed.
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5.3 The Effect of the Family

The previous estimates of this paper follow the existing literature in South Africa which in-
vestigates the impact of maternal depression, the single largest determinant of depression, on
adolescent depression. The literature does not extend to investigating this transmission effect
by decomposing the nature of the transmission effect from a genetic-environment perspective.
Given the genetic and environmental connection shared in a household within a family, it is
important to investigate the size of these connections. The following tables present the fixed
effects estimates of the impact of depressed family members in the household, including mater-

nal depression, on adolescent depression.

Table 4

Intergenerational Transmission of Depression
Adolescent is Depressed

@) @) ®) (4) ®) (€)
Mother is Depressed 0.28***
Father is Depressed 0.27%%**
Sibling is Depressed 0.34***
Grandmother is Depressed 0.20***
Cousin is Depressed 0.30%**
Woman in Household is Depressed 0.36***
Number of Observations 3,547 345 1,052 390 595 1,052
F statistic 9.71
R-squared 0.14 0.20 0.11 0.05 0.06 0.22

Individual-level fixed effects (correcting for clustering) estimates are estimated to measure the impact of familial
depression (within the household) on adolescent depression, including other controls which are not reported here.
All estimates are estimated with robust standard errors to correct for heteroskedasticity. An adolescent is depressed
if a CES-D 10 score of 10 or higher is reported. The sample consists of African adolescents between the ages of
fifteen and twenty. * implies p value < 0.10, ** implies p value < 0.05, and *** implies p value < 0.01.

Table 4 presents estimates of familial depression transmission in a household. Similarly, these
transmission coefficients are large and significant. Adolescents have a higher likelihood of de-

pression if they have a sibling (maternal or paternal) who is depressed, as do adolescents who
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live in households where any female (who is not the adolescent’s mother) is depressed. The
effect of a maternal grandmother or maternal cousin who is depressed is large and highly signifi-
cant. A depressed maternal grandmother’s influence on an adolescent’s likelihood of depression
is almost two thirds of the maternal effect presented in Column (4) of Table 4, at approximately
twenty percentage points.

An adolescent who has a depressed father has an approximately twenty-eight percentage point
higher probability of depression whereas an adolescent who has a depressed sibling has a like-
lihood of depression that is approximately thirty-four percentage points and highly significant.
This implies that an adolescent with a depressed mother and sibling in the house has a much

higher likelihood of being depressed.

Table 5

Intergenerational Transmission of Depression
Adolescent is Depressed

1) (@3] ®) (4)
Mother is Depressed 0.23*** 0.25** 0.23*** -0.03
Father is Depressed 0.21**
Grandmother is Depressed 0.10***
Sibling is Depressed 0.22***
Woman in Household is Depressed 0.42%**
Number of Observations 1,688 342 5,241 5,241
F statistic 435 52.8 133 223
R-squared 0.17 0.12 0.14 0.21

Individual-level fixed effects (correcting for clustering) estimates are estimated to measure the impact of familial
depression (within the household), on adolescent depression and maternal depression, including other individual -
level controls which are not reported here. A full set of wave, language and province dummies are included in each
specification, but are not reported here. All estimates are estimated with robust standard errors to correct for
heteroskedasticity. An adolescent is depressed if a CES-D 10 score of 10 or higher is reported. The sample consists
of African adolescents between the ages of fifteen and twenty. * implies p value < 0.10, ** implies p value < 0.05,
and *** implies p value < 0.01.

Table 5 presents the impact of familial depression in a household on the size of the maternal
transmission effect and an adolescent’s own depression. The familial effects seem to be additive

to, and not part of, the impact of maternal depression. This is clear in Column (3) of Table 5
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where the effect of maternal depression is still large and highly significant at approximately
twenty-three percentage points when an adolescent also has a depressed sibling in the house-
hold. The size of the depressed sibling effect is smaller at approximately twenty-two percentage
points. This begins to decompose the maternal transmission effect. In Column (2), although
having a relatively smaller sample size and nearly not as significant a coefficient, a grandmother
who is depressed in the household decreases the maternal transmission effect to approximately
twenty-five percentage points. The effect of a depressed maternal grandmother controls for the
effect of a depressed mother also having a depressed mother herself - the adolescent’s maternal
grandmother. Controlling for a depressed father in the household does not significantly decrease
the maternal transmission effect, and evidently, across all familial depression transmissions, the

maternal transmission effect is still large and highly significant.

5.4 The Effect of the Household

Table 6 presents fixed effects estimates which control for systematic household characteristics.
These could include, the quality and safety of residential areas of a household, the type of
dwelling structure, access to basic services or household size and income. Column (1) presents
the household-level fixed effects estimates which control for clustering whilst, Column (2) in-
cludes other control variables. Controlling for systematic unobservable household-level charac-
teristics singles out the maternal transmission effect and its ability to determine a large aspect
of the environmental component. This eliminates a key source of omitted variable bias, namely,
unobservable differences across households. The size of the maternal transmission effect when

household characteristics are controlled for is significantly smaller.
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Table 6

Intergenerational Transmission of Depression
Adolescent is Depressed

1) (2)
Mother is Depressed 0.01 -0.10
Age 0.04
Female 0.00
Years of Completed Education 0.00
Poor Health (Self-Perceived) 0.10
CSG Beneficiary 0.01
Mother's Years of Education 0.00
Mother's Age 0.00
Mother is Employed -0.01
Rural
Household Size
Number of Adolescents in Household
Log of Household Grant Income
Log of Household Income
Number of Observations 7,292 3,555
F statistic 0.00 0.18
R-squared 0.90 0.92

Household-level fixed effects (correcting for clustering) estimates are estimated to measure the impact of maternal depression
on adolescent depression, including other control variables. A full set of wave, language and province dummies are included in
column (2), but are not reported here. An adolescent is depressed if a CES-D 10 score of 10 or higher is reported. The sample
consists of African adolescents between the ages of fifteen and twenty. * implies p value < 0.10, ** implies p value < 0.05, and
*** implies p value < 0.01.

Table 7 presents fixed effects estimates of familial depression on adolescent depression which
control for systematic household characteristics. If familial depression is presented as household-
level factors and other household-level unobservable factors are controlled for, the coefficient
characterising the size of the familial effects are not nearly as large and as significant as the

estimates in Table 4.
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Table 7

Intergenerational Transmission of Depression
Adolescent is Depressed

€)) ) ®) (4) ©) (6)
Mother is Depressed 0.04
Father is Depressed -0.50
Sibling is Depressed -0.66
Grandmother is Depressed
Cousin is Depressed -0.10
Woman in Household is Depressed
Number of Observations 5,241 2,049 6,805 390 595 9,113
F statistic 0.01 14.1
R-squared 0.92 0.93 0.95 0.97 0.99 0.90

Household-level fixed effects (correcting for clustering) estimates are estimated to measure the impact of familial
depression (within the household) on adolescent depression. All estimates are estimated with robust standard errors
to correct for heteroskedasticity. An adolescent is depressed if a CES-D 10 score of 10 or higher is reported. The
sample consists of African adolescents between the ages of fifteen and twenty. * implies p value < 0.10, ** implies
p value < 0.05, and *** implies p value < 0.01.

Another method to attempt to disentangle the nature and nurture connection is presented in
Table 8. The impact of maternal depression is investigated for adolescents with resident and
non-resident mothers. These estimates show that when a mother who is depressed is not resi-
dent in the household in a wave, the size of the maternal effect is significantly decreased.
Column (1) shows that in Wave 1 an adolescent with a depressed mother has likelihood of
being depressed of approximately thirty percentage points, subsequently, in the same wave, a
mother who is not resident in the household but is depressed, although not nearly as significant,
presents an approximately ten percentage point probability of depression in the adolescent. In
Wave 4, the same applies. The likelihood of adolescent depression is thirty-three percentage
points when a depressed mother is resident in the household, and in the same wave, when a
mother is not resident, the likelihood decreases to approximately nine percentage points. This
speaks directly to Column (1) in Table 6.

If maternal depression is presented as a household-level factor and other household-level unob-
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servable factors are controlled for, the coefficient characterising the size of the effect is only one
percentage point. The absence of a mother in the household presents a significantly smaller ma-
ternal effect in Table 8 for both Waves 1 and 4. It is largely household-level environmental fac-
tors that influence the likelihood of adolescent depression, and the single largest household-level
factor is maternal depression. The absence of maternal depression in the household presents a

significantly small probability of depression for an adolescent child.

Table &8

Intergenerational Transmission of Depression
Adolescent Depression
Mother is Mother is not Mother is Mother is not

Resident in Resident in Resident in resident in
Wave 1 Wave 1 Wave 4 Wave 4
1) (2) 3) 4)
Mother is Depressed 0.31** 0.10*** 0.33*** 0.09
Number of Observations 4,193 898 3,235 449
F statistic 156 0.14 48.1 2.88
R-squared 0.13 0.01 0.16 0.01

Individual-level fixed effects (correcting for clustering) estimates are estimated to measure the impact of
maternal depression on adolescent depression when a mother was (1) resident in Wave 1 and, (3) resident
in Wave 4 as compared to when a mother was (2) not resident in Wave 1 and, (4) not resident in Wave
4, including other controls which are not reported here. A full set of wave, language and province
dummies are included in each specification, but are not reported here. All specifications are estimated
with robust standard errors and are clustered to correct for heteroskedasticity. An adolescent is depressed
if they exhibit a CES-D 10 score of 10 or higher. The sample consists of African adolescents between
the ages of fifteen and twenty. * implies p value < 0.10, ** implies p value < 0.05, and *** implies p
value < 0.01.
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5.5 Confounding Effects and Robustness of Results

Table 9, in the appendix, presents mean characteristics by depression status for each Wave 1 to
4. This sample comprises of African adolescents between the ages of fifteen and twenty in the
NIDS. The likelihood of depression for adolescents has ranged, on average, between twenty-four
percent in Wave 1 and seventeen percent in Wave 4. This does not differ much for the pooled
average of depressed adolescents, at nineteen percent, reported in Table 1. Similarly, adoles-
cents who have depressed mother in Wave 1 to Wave 4, have a likelihood of being depressed
that ranges between sixty-one to seventy percent.

The same estimates of Table 2 and Equation 1 in Section 2 were estimated for (1) adolescents
of all population groups and, (2) coloured adolescents and (3) white adolescents, individually.
The size of the maternal effect remains robust to any additional controls. For these respective
samples, the size of maternal effect ranges between twenty-seven and thirty-one percentage
points, whilst controlling for time effects, individual-level and maternal characteristics in addi-
tion to, household-level characteristics.

The NIDS survey sample design was examined using weighted estimates, which are stratified
according to district council and clustered according to primary sampling units of the survey.
The size of the maternal effect for African adolescents remains robust to any additional con-
trols at twenty-nine percentage points. These results are analogous to the size of the maternal
effect on adolescent depression of twenty-eight percentage points, which has remained robust

to additional controls, reported in Table 2.

6 Discussion

The size of the maternal depression effect, and other familial depression, on an adolescents de-
pression is considerably small when household characteristics are controlled for. This indicates
that in the absence of negative household level characteristics, which increase the prevalence of
depression, the genetic effect of the intergenerational transmission of depression is remarkably
small.

Maternal depression has a small impact on adolescent depression when household-level and
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community-level characteristics are favourable. The environmental component of the maternal
effect is large and speaks to the family and physical environment of an adolescent. The inability
to track particular households over time in the NIDS means that household-level estimates may
be sensitive to changing household sizes and time effects that may change household charac-
teristics between the NIDS Waves 1 to 4.

However, public health policy research and community-level interventions that seek to reduce
social disorder and encourage positive social norms and outcomes within communities, and
specifically households in South Africa, ought to be a key consideration in eradicating the early
onset of adolescent depression. These interventions ought to prevent unfavourabe individual
and household-level outcomes by increasing mental illness detection and treatment (Eyal &

Burns 2017).

7 Conclusion

This paper investigates the size of the maternal intergenerational transmission of depression
among African mothers and their adolescent children in South Africa using the most updated
nationally representative panel data set, Waves 1 to 4 of the National Income Dynamics Study.
Following the existing literature on the maternal impact on own depression in South Africa,
maternal depression is found to be the single largest determinant of adolescent depression. This
is highly significant and robust in the sample. On average, nineteen percent of African adoles-
cents are depressed and depression rates for adolescents who have a depressed mother are much
higher at sixty-six percent.

The main contribution of this paper is in disentangling the genetic and environmental compo-
nents of the transmission effect using techniques that have scarcely, if not at all, been examined
in the literature. The impact of familial depression within a household, specifically maternal
depression, on an adolescent’s own depression is considerably small when differences across
households are controlled for. Depression and mental health in South Africa is scarcely stud-
ied as a key public health policy issue. To prevent unfavourable outcomes in following years,
increased detection and treatment of mental illness is necessary. In addition, community- and

household-level social interventions which seek to abstract the negative socio-economic effects

29



in South Africa should follow.
This paper presents a framework to examine the nature of mental health and its individual-level
outcomes in South Africa, specifically for the ten million adolescents and teens who constitute

close to twenty percent of the South African population.
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8 Appendix

Table 9
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Figure 9

Depression by Mother’'s CES-D 10 in the NIDS Waves 1 tc
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