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Abstract

This study examines the association between maternal mental health and cog-
nitive achievement of Ethiopian children. It matches more than 1300 children
and their mothers using two rounds of the Young Lives data set, which con-
tains a relatively large sample size, unique outcome variables (test of cognitive
achievement-PPVT and CDA), that allow less scope for bias of the test con-
ductors, and rich set of control variables capturing child and household spe-
cific characteristics.

Many early childhood studies argue that maternal depression at an early
age of the child can have a lasting impact on cognitive achievement at later
ages. This claim has important policy implications, as there is well documented
evidence that early childhood cognitive achievement significantly affects future
life outcomes. If maternal mental health is significant in affecting the cognitive
achievement of children, then it means that attention should be paid to mater-
nal mental health not only for the sake of the mother but also for the child.
That is, policy concern on maternal mental health should not be focused
merely on maternal health but rather, should go beyond and become the issue
of generational wellbeing since the effect trickles down to the child.

The results of this study, however, suggest that maternal (postnatal)
depression when a child is about one year old does not have any association
with the cognitive achievement of the child five years later. In addition, mater-
nal depression is not associated with child nutritional status. However, higher
self-esteem of the mother is found to have a positive and significant associa-
tion with child cognitive achievement but not with child nutritional status. The
possible implication is that maternal mental health per se is not a problem at
least from the prospective of child cognitive achievement as the former was
not (negatively) associated with the latter.

Keywords

Child development, cognitive achievement, PPVT, CDA, SRQ20, maternal
depression, self-esteem
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Section I: Introduction

Depression is one amongst the major worldwide public health issues. It has a
negative impact on all aspects of an individual’s life and can even lead to sui-
cide. It could affect the ability to work, sleep, eat, enjoy, and parent, all of
which affects all aspects of work and family life (Knitzer, Theberge and John-
son 2008). Statistically, women (particularly pregnant women and new moth-
ers) are at increased risk for depression (Sohr-Preston and Scaramella 2000).
Approximately, 12 percent of all women experience depression in a given year
(Knitzer, Theberge and Johnson 2008). In Ethiopia, about 33% of nearly 2000
sampled caregivers are classified as “case” depressed with no difference be-
tween the rural from the urban sample. It is obvious that the country is one of
the least developed countties in the world. The World Bank® estimate show
that the percentage of population below the national poverty line was about
38.9% in 2005.

It is argued that many children in poor countries are exposed to multi-
ple risks, including poverty, malnutrition, poor health, and unstimulating home
environments, which negatively affect their cognitive, motor, and socio-
emotional development (Grantham-McGregor et al. 2007). Moreover, Poverty
is associated with increased maternal stress, depression and inadequate stimula-
tion in home environment. These could affect early childhood cognitive devel-
opment (Aber et al. 1997, Bradley and Corwyn 2002, Grantham-McGregor et
al. 2007).

This study is aimed at examining the effect of maternal mental health
on cognitive achievement of Ethiopian children. Specifically, it has two objec-
tives: the first is to examine whether maternal depression during early life of
the child (when the child is about one year old) is associated with cognitive
achievement of the child at five years old. The second is to investigate whether
self esteem of the mother is associated with the child cognitive achievement.
The study matches more than 1300 children and their mothers using two
rounds of Young Lives data set which tracks the development of neatly 2000
children from five regions of Ethiopia. It focuses on the aforementioned area
because of reasons elaborated subsequently.

Many eatly childhood studies argue that maternal depression at eatly
age of the child can have lasting impact on cognitive achievement of children
at later ages (Caplan et al. 1989, Cogill et al. 1986, Hay et al. 2001, Menash and
Kierman 2010). This has an important policy implication because if maternal
mental health is significant in affecting the cognitive achievement of children,
then it would mean that attention should be paid to maternal mental health not
only for the sake of the mother but also for the child. If the later is the case,
policy concern on maternal mental health should not be focused merely on
maternal health. Rather, it may go beyond and become the issue of genera-
tional wellbeing. Cognitive achievement at eatly childhood could affect school

2 http://data.worldbank.org/country/ethiopia
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achievement later which may further affect adult wellbeing. “Disadvantaged
children in developing countries who do not reach their developmental poten-
tial are less likely to be productive adults” (Grantham-McGregor et al. 2007).
Cognitive competence is also crucial to the development of emotional, social
and physical competence (Minor, 1973). Furthermore, there is increasing
amount of literature suggesting that low level of cognitive development in early
childhood can have adverse long-term consequences for adult wellbeing
(Grantham-McGregor et al, 2007, Paxson and Schady 2005, Todd and Wolpin
2003). Therefore, knowing whether maternal mental health has lasting associa-
tion with the child cognitive achievement is relevant from policy perspective as
the evidence that early childhood cognitive achievement significantly affects
tuture life outcomes is already well documented (Grantham-McGregor et al.

2007, Todd and Wolpin 2003).

According to WHO (2009)°, every year more than 200 million children
who are under five years old fail to reach their full cognitive and social poten-
tial. There could be several reasons for this. Both nature (genetics) and nurture
(environment) play significant roles in affecting child cognitive outcome
(Grantham-McGregor et al. 2007, Kliegman 2007). Of the environmental fac-
tors, maternal characteristics play an important role due to several reasons.
First, brain growth is more prominent during late gestation and in the early
years of life during which the child is highly attached to the mother physically
(Abbott et al. 1998, WHO 2008). “The most dramatic events in growth and develop-
ment occur before birth and involve the transformation of a fertilized egg into an embryo and
a fetus, the elaboration of the nervous system, and the emergence of behaviour in utero”
(Kliegman 2007).

Second, child care plays a key role in day-to-day safety, health and well
being of the child, which depends crucially on mother child-interaction (Aboud
and Alemu 1995). Mothers largely constitute infants’ social environment and
mediate their experience of the external world (Stewart et al. 2003). That is, a
child who gets high-quality child care characterized by warm, responsive, and
stimulating interactions between his/her caregiver tends to become more likely
healthier and mentally active than a child who experiences poor parenting qual-
ity-negative mother-infant interaction such as insecure attachment, neglect and
family conflict (Kliegman 2007, Meadows et al. 2007, Stewart et al. 2007).

Third, child-mother interaction also affects the way mothers feed their
children thus determining their growth (Medhin et al, 2010). Child malnutrition
is associated with child health, and good health has been linked to improve-
ments in cognitive ability and faster mental development (Rubalcava and
Teruel 2004). The prevalence of nutritional deficiency in early childhood is
closely associated with both poor physical health and cognitive and educational
achievement of children (Dercon and Hoddinott 2005, Grantham-McGregor
et al. 2007, Hoddinott and Kinsey, 2001).

3 http://www.who.int/mediacentre/factsheets /fs332/en/index.html
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There exists some empirical literature investigating the effect of mater-
nal mental health on health and nutrition of children. Medhin et al. (2010) and
Ross et al. (2011) investigated the effect of maternal common mental disorders
(CMD) on infant under nutrition and the risk of key illnesses of early infancy,
namely: diarrhoea, fever and acute respiratory illnesses (ARI) in Butajira,
Ethiopia. The former found no significant association between CMD and nu-
tritional status of infants. The later found that persistent perinatal CMD symp-
toms were associated with increased risk of infant diarrhoea but not with infant
tever or ARI when confounding factors are controlled. Harpham et al. (2005)
also investigated the association between CMD and nutritional status and
found no clear association between the two when using the Ethiopian sample*.
This study is different from these previous ones in that it examines the effect
of maternal (postnatal) depression and self esteem on cognitive achievement of
children. It goes beyond examining nutritional effects.

Empirical studies carried out in developed countries show mixed result.
For instance, studies conducted by Kurstjens and Wolke (2001) and Murray et
al. (1996), from Germany and UK respectively, found no link between mater-
nal depression and cognitive outcome of children. Authors like Menash and
Kierman (2010), Hay et al. (2001), Caplan et al. (1989), and Cogill et al. (19806)
found significant association between maternal depression and child’s intellec-
tual achievement in the UK. However, most of these studies, if not all, suffer
from subjectivity bias of the teachers and mothers in rating behavioural and
cognitive outcome of the index child. In addition, they use small sample size
and fail to control for various child and household characteristics. The details
of what these authors carried out are left for discussions under the literature
review section.

So far, there is no single empirical study conducted in Ethiopia that in-
vestigates the link between maternal mental health and cognitive achievement
of children. And it may be misleading to conclude based on what other authors
found out in other countries because (1) the literature to date show mixed re-
sult, (2) whatever evidence obtained from other countries may not necessarily
suggest the same thing for Ethiopia, and (3) obviously each study suffers from
its own limitations. This study makes use of relatively large sample size, unique
outcome variable (test of cognitive achievement-PPVT and CDA), which has
less room for bias of the test conductors, and controls for more child and
household specific covariates, to addresses the concern. The results suggest
that maternal (postnatal) depression when the child is about one year old has
no any association with the cognitive achievement of the child later at five
years. In addition, maternal depression was also not associated with child nutri-
tional status. Specifically, we do not find evidence that maternal depression is
linked to child weight at eatly age (age one) or height of the child four years

4 The authors used all the four countries included in the Young Lives Longitudinal
Survey, and found no clear relationship between high maternal CMD and poor child
nutritional status in Ethiopia and Peru, while they found significant association in In-
dia and Vietnam.



later. However, higher self-esteem of the mother was found to have a positive
and significant (at least at 10% level of significance) association with child cog-
nitive achievement but not with child nutritional status. The possible implica-
tion is that maternal mental health per se is not a problem at least from the
prospective of child cognitive achievement as the former was not (negatively)
associated with the latter.

The rest of the paper is organized as follows. Section two presents re-
views of theoretical and empirical literature. Section three focuses on data and
methodological issues. The fourth section puts forward the results and the last
section presents concluding remarks.

Section II: Review of Literature

2.1 Theoretical frame work: transmission mechanisms

The theoretical framework emanates from the argument that says cognitive
development is a cumulative process in which past inputs contribute to the
present cognitive achievement of the child (Todd and Wolpin 2003). As cited
in most Early Childhood Development (ECD) literatures, children’s cognitive
achievement could be determined by several child, parent, household and envi-
ronmental specific factors. This study focuses on the association that maternal
depression and self-esteem could have with the child cognitive achievement.
These two variables of interest could affect child cognitive achievement di-
rectly or indirectly through various ways. Their indirect effect is mainly moder-
ated by child-mother interaction. That is, these variables could initially affect
child-mother interaction and this interaction could mediate the way these vari-
ables affect the child cognitive achievement. In addition, maternal depression
and self-esteem could also have direct effect via physiological and biological
pathways. The mechanisms by which these key variables affect the child cogni-
tive achievement are illustrated in figure 1.

Maternal depression could affect the child cognitive development
through two mechanisms. First, it could have physiological impact. Field
(1995) argued that newborn infants of depressed mothers have been observed
to exhibit lower cardiac vagal tones. Vagal regulation supports the infant in-
formation processing which is important for language and cognitive develop-
ment (Bornstein and Suess 2000 cited in Sohr-Preston and Scaramella 2000).

> “Vagal tone is proposed as a novel index of stress vulnerability and reactivity with
applications in all branches of medicine, and with particular value in pediatrics.
Measurement of cardiac vagal tone is proposed as a method to assess on an individual
basis both the stress response and the vulnerability to stress”
http://pediatrics.aappublications.org/content/90/3 /498

Vagal tone is to mean resting heart beat. The degree of variability of the heart rate for
each respiratory cycle is determined by Vagus nerve. When the heart rate varies con-
siderably for each respiratory cycle, then we say there is good or high vagal tone
http://www.iworx.com/support/manuals/pieces/214 bpll.pdf
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Maternal depression could also affect the infant’s electrical brain activity meas-
ured by electroencephalogram (EEG). And

“...EEG research has linked electrical frontal brain activity in the right
and left hemispheres to meaningful bebavioural and emotional patterns.
Left frontal electrical activity is generally associated with approach and
positive emotionality, whereas activity in the right frontal hemisphere ap-
pears related to withdrawal and negative emotionality. Infants and toddlers
of depressed mothers have been found to exhibit less left frontal electrical
brain activation and more right frontal activation than children of non-
depressed mothers. Tendencies towards withdrawal and negative affect are
significant for cognitive and language development becanse negative emo-
tional states likely disrupt infants’ readiness to process and respond to ex-
ternal stimuli. In other words, infants of depressed mothers may be less
likely to approach and process novel objects and sitnations and, thus, bene-
fit less from early learning opportunities’- (Sohr-Preston and Scara-
mella 20006).

Second, maternal depression may affect the child’s cognitive develop-
ment socially. Knitzer, Theberge and Johnson (2008) argue that maternal de-
pression is a significant risk factor in affecting the well-being and school readi-
ness of young children. It’s stated that depressed mothers are mentally and
physically less available to the child and hence compromise parenting quality
(Bettes 1988, Field, Healy and LeBlanc 1990, Livingood, Daen and Smith
1983). They might also be reluctant to breastfeeding, cease breastfeeding early
or compromise hygienic feeding practices, putting the infant at risk of infec-
tious diseases (Medhin et al. 2010, Stewart et al. 2003, WHO 2008). Depressed
mothers are also more likely to have a negative image of themselves as parents
and hence may consider themselves as less powerful agents to control their
children’s development, and less able to positively influence their children
(Goodman et al. 1993, WHO 2008). These variables could also affect directly
through thinking process of depression (Cummings and Davies 1994).

Another closely related variable to maternal mental health and child-
mother interaction is self esteem of the mother. It could also have a significant
association with the cognitive development of children. Surkan et al (2008) ar-
gued that increased levels of maternal self-esteem are associated with better
neurodevelopmental tests scores. According to these authors, there are several
potential mechanisms through which self-esteem could affect cognitive devel-
opment of children. These could be behavioural pathways, biological pathways
or both. With regard to behavioural pathways, high self-esteem might increase
the general tendency for a person to engage in a wide variety of health-
enhancing behaviours (Abood and Conway 1992, Surkan et al. 2008). Surkan
and his co-authors argued that higher self-esteem may be associated with posi-
tive mother-child interactions, such as more educational interactions, improved
dietary practices, or other care giving practices that may lead to children's im-
proved cognitive abilities. In addition, positive attitude of the self could also be
associated with working harder and longer on tasks (Felson 1984). Further-
more, self-esteem may be a sign of parenting qualities not captured by other
covariates (Surkan et al. 2008).



The ability to care for others appears to be associated with positive illusions in
that illusions are associated with certain aspects of social bonding. The capacity
for creative, productive work is fostered both by enhanced intellectual func-
tioning, which may be an outgrowth of positive illusions and by the increased
motivation, activity level, and persistence that are clearly fostered by a positive
sense of self, a sense of control, and optimism. (Taylor and Brown 1988)

Through biological pathways, mother’s higher self-esteem may help to
diminish a mother's perception of stress or improve her ability to deal with it.
If the mother has high self-esteem, it may help her to protect herself from

stressors, suffer less or recover faster from aversive events (Baumeister et al.
2003, Creswell et al. 2005, and Surkan et al. 2008).




Pathways through which maternal depression and self esteem affect

child’s cognitive development.
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2.2 What is cognitive development and why to worry about it?

Some authors suggest that the term cognition encompasses a range of mental
processes, including perception, attention, language, reasoning and memory
(Ford 2004 p.7). However, cognitive development is too wide an area to be
defined or explained concisely in one theory.

According to WHO (2009)s, every year more than 200 million children
who are under five years old fail to reach their full cognitive and social poten-
tial. It also mentioned that early childhood is the most intensive period of brain
development during one’s life span and rapid brain development affects cogni-
tive, social and emotional growth of children.

The primary issue in cognitive development, among others, is the ques-
tion of nature versus nurture. That is, whether a child’s cognitive development
depends on innate (genetically determined) ability or environmental factors
such as family background and schooling (Ford 2004, Plug and Vijverberg
2003, Sternberg 2002). This could also be related to an issue of modifiability.
Sternberg (2002) argued that “af one time, it was believed that cognitive abilities are
[fixced, and that we are stuck for ever with whatever level of cognitive abilities we have at birth.
Today, many researchers believe that cognitive abilities are malleable-that the skills derived
[from these abilities can be shaped and even increased through varions kinds of interventions.”
It is now clear that both factors (nature and nurture) play significant roles in
determining children’s cognitive achievement. Grantham-McGregor et al
(2007) also argued that brain development is modified by the quality of the en-
vironment. According to these authors, “animal research shows that early under nu-
trition, iron-deficiency, environmental toxins, stress, and poor stimulation and social interac-
tion can affect brain structure and function, and have lasting cognitive and emotional effects.”’

Greenough et al. (1987) put forward that experience of the organism,
both in times of early postnatal period and at later ages of maturity of the
nervous system, plays a vital role in normal brain development. This is because
cortical patterning remains malleable for an extended period of time although
it begins in the embryonic period. In the words of Stiles and Jernigan (2010),
“typical, expected, postnatal experience is necessary for the emergence of normal patterns of
neocortical organization. When that input is lacking brain areas develop differently and the
specific pattern of development reflects the kinds of input that the organism actually received.”
According to Greenough and his co-authors, during eatlier periods, brain be-
comes “experience expectant” while at later ages, it becomes “experience de-
pendent” emphasising the importance of experience in brain development. Ac-
cordingly, Stewart et al. (2003) explain how mothers largely constitute infants’
social environment and mediate their experience with external world.

¢ http://www.who.int/mediacentre/factsheets /fs332/en/index.html
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Research demonstrating the profound impact of early experience on the de-
velopment of the brain (neural plasticity) has illuminated the interaction of na-
ture and nurture. The brain comprises 100 billion neurons at birth, with each
neuron developing on average 15,000 synapses by 3 yr of age. The number of
synapses stays roughly constant through the first decade of life as the number
of neurons declines. Synapses in frequently used pathways are preserved, whe-
reas less-used ones atrophy. Thus, experience (nurture) has a direct effect on
the physical properties of the brain (nature). Children with different talents and
temperaments (nature) also elicit different stimuli from their environment (nur-
ture)” (Kliegman et al 2007).

Thus, parental characteristics are among the factors that provide sig-
nificant input and shape the experience of child development, more specifically
mental development of the child. Besides, eatly cognitive and social-emotional
developments are strong determinants of school progress and even future
wellbeing of the generation (Grantham-McGregor et al 2007). Hence studying
this has something to do with intergenerational wellbeing.

2.3 Maternal depression, self-esteem and child development

Worldwide, mental illness is amongst the most widespread and disabling ill-
nesses. As cited in the works of Frank and McGuire (2000), in the US, ap-
proximately 30% of the population is estimated to experience some diagnos-
able mental or addictive disorder in a one year period. “The most severe mental
disorders, schizophrenia, manic depression, and some form of manic depression affect about
4% of the population each year and are very disabling” (Frank and McGuire 2000).

Depression is one of the major worldwide public health issues. It has a
negative impact on all aspects of an individual’s life including work and family
and can even lead to suicide (Knitzer, Theberge and Johnson 2008). And as
cited in these authors, approximately 12 percent of all women experience de-
pression in a given year. “Considering the situation of parenting, depression could indi-
cate a combination of symptoms that interfere with the ability to work, skeep, eat, enjoy, and
parent, all of which affects all aspects of work and family life7. Maternal depression by itself
or added to other risks can pose serious, but typically unrecognized barriers to healthy early
development and school readiness, particularly for low-income young children” (Knitzer,
Theberge and Johnson 2008). These authors also argued that the impact of
depression varies by its timing (maternal depression during infancy has a bigger
impact on a child’s development than later exposure), its severity, and the
length of time it persists.

7 http://www.nimh.nih.gov/health /publications /depression/complete-index.shtml
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Parents with depression often have problems effectively relating to their chil-
dren. For example, they tend to be less responsive to their children while inter-
acting with them, exhibit fewer positive social behaviours, and complain to
their children about their own problems as well as their child’s behaviour more
than non-depressed parents do. These disrupted parenting behaviours appear
to have negative consequences for children. The children of depressed parents
show signs of rejection and agitation, even during infancy. They make less eye
contact with their parent, express more negative emotion, and are less content
than children who are with non-depressed parents. Parents afflicted with de-
pression are 4 times more likely to have children who are depressed than are
parents who are not depressed. This increased risk for depression among the
offspring of depressed parents is the result of both genetic and environmental
factors. The environmental factors include those disrupted parenting and social
behaviours mentioned previously that apparently have depressogenic (i.e., de-
pression inducing) effects on children. (Encyclopaedia of Human relationships
V-1, March 2009 p.399)

As presented by Nancy and Stewart (2004)8, Blascovich & Tomaka
(1991) defined self-esteem as the evaluative component of the self-concept, a
broader representation of the self that includes cognitive and behavioural as-
pects as well as evaluative or affective ones. Maternal personality traits, such as
self esteem, may buffer maternal stressors or lead to improved maternal—child
interactions that directly impact neurodevelopment and hence cognitive devel-
opment of the child (Surkan et al 2008). “Despondency in parenting, and the resulting
psychological unavailability of primary caregivers, can operate as a precursor to child mal-
treatment with potentially severe detrimental effects on the physical, socioemotional, and cogni-
tive development of children in the most extreme cases” (Coleman and Karraker 1997).

Maternal self-esteem could affect child cognitive achievement through
a number of mechanisms. According to Coleman and Karraker (1997), parent-
ing self-efficacy can directly impact the quality of care provided as well as the
degree of enjoyment derived from the parenting experience. High self-esteem
could positively influence the behaviour and development of their children
(Coleman 1998). Surkan et al, 2008 spelled out the mechanisms via which ma-
ternal self esteem could affect children’s cognitive development. Similar to the
mental health pathways, they show that there are various behavioural or bio-
logical mechanisms, such as more educational interactions, improved dietary
practices, or other care giving practices that may lead to children's improved
cognitive abilities, arising through positive mother child interactions for moth-
ers with higher self esteem. High self-esteem might increase the general ten-
dency for a person to engage in a wide variety of health-enhancing behaviours
(Abood and Conway 1992). Positive attitude of the self could also be associ-
ated with working harder and longer on tasks and ultimately may benefit from
a given opportunity (Felson 1984).

8 http://www.macses.ucsf.edu/research/psychosocial/selfesteem.php

10



http://www.macses.ucsf.edu/research/psychosocial/selfesteem.php

Self-esteem of the mother may also diminish a mother's perception of
stress or improve her ability to deal with it. If the mother has high self-esteem,
it may help her to protect herself from stressors, suffer less or recover faster
from aversive events (Baumeister et al. 2003, Creswell et al. 2005, and Surkan
et al. 2008). Furthermore, self-esteem may be an indicator of parenting qualities
not captured by other covariates (Surkan et al 2008).

2.4 Review of empirical literature

Widespread empirical evidence leaves little doubt of the importance of parent-
ing in children’s social, emotional, and behavioural development (Kiff et al.
2011). However, empirical evidences showing that maternal depression signifi-
cantly affects the quality of parenting, or child mother interaction and subse-
quent child outcomes such as nutritional status and cognitive achievement are
quite mixed. Some of these empirical literatures are discussed in this section.

As to our knowledge, there is no empirical literature directly addressing
the relationship between maternal depression and cognitive outcome of Ethio-
pian children. However, some studies in relatively similar areas are available.
For instance, Aboud and Alemu (1995) analysed mental development of just
40 children (in a small village of Ethiopia called Woyo Gebriel) and its relation
to the children’s nutritional status and mother-child interaction. They found
that the child’s weight for age was significantly related to the child’s score of
Bayley Scale of Mental Development. They also found that poorer verbal
scores were related to a lower rate of mother’s verbal responses, but the
mother's responsiveness was unrelated to the child's nutritional status. How-
ever, they did not control for various child and household factors.

Another study by Mulatu (1995) looked into the prevalence and risk
factors of psychopathology in Ethiopian children aged 6-11 years living in
Jimma town. 611 randomly selected mothers were interviewed about the pres-
ence of child behaviour problems. The study found high prevalence rates of
common syndromes such as aggressiveness, anxiety, depression etc among
these children (21.45% for boys and 25.17% for girls), and that children whose
mothers reported more psychiatric symptoms for themselves tended to score
higher on at least one of the pathology subscales. That is, the stronger predic-
tor of child psychopathology was the maternal mental symptoms. In order to
reduce any bias that could result from having the mother to rate both the child
and herself, the author observed ratings from second informant close to the
child and hence concluded that the correlation is relatively accurate.

With a direct focus on maternal depression, a study by Medhin et al
(2010) investigated the effect of maternal common mental disorders (CMD) on
infant under nutrition in Butajira, Ethiopia. It selected 1065 women, to be fol-
lowed up with their new born up to one year postnatal, based on pregnancy
within their third trimester, ability to communicate in Ambharic, being a resi-
dent of the DSS site, and consenting to participate in the study. It found that a
prevalence of CMD was 12% during pregnancy and 5% at the two month
postnatal time-point. It also found that antenatal CMD predicted underweight
at twelve months. However, the associations between CMD and infant nutti-
tional status were not significant after adjusting for pre-specified potential con-
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founders. A similar study by Ross et al. (2011), using the same data as Medhin
et al (2010), investigated the impact of perinatal CMD on the risk of key ill-
nesses of early infancy: diarrhoea, fever and acute respiratory illnesses (ARI)
and explored the potential mediating role of maternal health behaviours. The
authors found that persistent perinatal CMD symptoms were associated with
2.15 times increased risk of infant diarrhoea but was not associated with infant
ARI or fever in a fully adjusted model. The strength of association was not af-
fected by including potential mediators like breast feeding practices, hygiene,
the infant’s vaccination status or impaired maternal functioning.

Studies conducted by Harpham et al. (2005) and Hazarika (2010) used
the same rounds of data set from Young Lives, to examine the effect of mater-
nal mental health on nutritional status of children. The former used all the four
countries included in the Young Lives Longitudinal Survey, and found no clear
relationship between high maternal CMD and poor child nutritional status in
Ethiopia and Peru, while it found significant association in India and Vietnam.
The latter also did not find significant association between maternal mental
health and child growth in India. These four aforementioned studies did not go
beyond nutritional status, to see the effect of maternal depression on cognitive
achievement of children, which is the primary objective of this study.

When looking into the studies focused on developed countries, studies
conducted by Kurstjens and Wolke (2001) and Murray et al. (1996) from Ger-
many and UK respectively found no link between maternal depression and
cognitive outcome of children. The former used a comparison of 92 depressed
and 721 non depressed mothers to compare differences in their respective
children’s cognitive achievement. The latter used about 100 mother-infant
pairs from a specific hospital. Authors of both studies tried to take randomly
selected sub-sample of mothers from given sample and classify into depressed
and non-depressed (control) groups. However, the fact that the sub-sample is
selected randomly from a given subjects may not ensure that depression is ran-
domized. The preferred approach would then be to control for as much as
possible all covariates that could potentially affect child cognitive outcome.
This study tried to control for most of these covariates.

Another group of authors like Menash and Kierman (2010), Hay et al.
(2001), Caplan et al. (1989) and Cogill et al. (19806), all from UK, found signifi-
cant association between maternal depression and child’s intellectual achieve-
ment. The first study dealt with sufficiently large sample (4,781 children) using
Tobit regression. However, assessment of the child’s cognitive achievement
was made by the teacher that may lead for subjectivity bias. In addition, signifi-
cance of the variable decreases as the model adjusts for some covariates. Fur-
thermore, the model did not control for other various covariates like nutrition
of the child. The rest of the aforementioned studies could also suffer from
subjectivity bias of the teachers and mothers in rating behavioural and cogni-
tive outcome of the child. In addition, they used small sample size and failed to
control for various child and household characteristics. This study makes use
of the benefit arising from relatively large sample size, unique outcome variable
(test of cognitive achievement), less bias of the test conductors, and is able to
control for more child specific and household specific covariates.
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Furthermore, Stewart et al. (2003) provide a detailed review of litera-
tures done before/on 2000 under the headings “postpartum depression: litera-
ture review of risk factors and interventions”. Especially on third chapter of
this review, the authors reviewed 78 relevant articles on the effect of postpar-
tum depression on the mother-infant relationship and child growth and devel-
opment. And the summary of key findings in the words of these authors is:

“Current research suggests that postpartum depression has salient but se-
lective effects on the mother-infant relationship, and child growth and develop-
ment. The strongest effects of postpartum depression are on cognitive develop-
ment such as langnage, and 1Q. Meta-analyses support medium to large effect
siges of postpartum depression on mother-infant relations in the first year post-
partum. The odds are 5.4 times higher for 18-month old infants of postpartum
depression mothers to display insecure attachment compared to infants of non-
postpartum depression mothers. Postpartum depression may also lead to the
early cessation of breastfeeding. With regard to emotional growth and develop-
ment, studies support an early effect of PPD on infant affect, but do not sup-
port more longitudinal effects. Behavioural effects are variably supported, but
may persist up to 5 years postpartum and beyond.” (Stewart et al. 2003
p-201)

Section III: Methodology

3.1 Data, Variables of interest and Descriptive Statistics

The data set comes from the Young Lives panel data of two rounds-2002 and
20006. It is officially accessible in the website of UK Data Archive Study Num-
ber 5307. “Young Lives is a longitudinal research project investigating the changing nature
of childhood poverty. The primary objectives of Young Lives are: (i) to improve the under-
standing of canses and consequences of childhood poverty, (i) to inform the development and
implementation of future policies and practices that will reduce childbood poverty. 1t is track-
ing the development of 12,000 children in Ethiopia, Pern, India and 1V ietnam through
qualitative and quantitative research over a 15-year period.” (Outes-Leon and Sanchez
2008). As of 2002, the study has been following two cohorts in each study
country. The younger cohort consists of 2,000 children per study country hav-
ing an average age of 1 year in 2002. The older cohort consists of 1,000 chil-
dren per country aged between 7.5 and 8.5 in 2002 (Alemu et al. 2003, Cueto et
al. 2009, Outes-Leon and Sanchez 2008, Woldehanna, Mekonnen and Alemu
2008). The focus in this study is only on the younger cohorts mainly because of
the data availability and the reason that young children are more vulnerable to
early experience in the process of parenting.

The data were collected in collaboration with the Ethiopian Develop-
ment Research Institute and researchers from Addis Ababa University and save
the children UK in Ethiopia (Alemu et al, 2003). The data set contains a de-

tailed data/information on household, child and cate giver characteristics, and
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certain household shocks. However, data for certain variables are not available
or accessible for both rounds. The sampling methodology adopted is known as
sentinel site surveillance system?. It is essentially the same as Primary Sampling
Unit (PSU) that uses area sampling. That is, geographic areas are used as sam-
pling units.

The sampling methods used in Ethiopia were a combination of multi-
stage, purposive and simple random sampling. Initially, the first stage included
selection of 5 regions (these are: Tigray, Amhara, SNNP, Addis Ababa, and
Oromia) out of 9 regions based on national coverage. These five regions cover
about 96 percent of the total population of the country. Of these regions, 20
sites (about 3-5 districts per region) were selected based on pro-poor bias, bal-
ancing Ethiopian regional and ethnic differences and also the cost of sampling
(see the map in appendix). Areas of food deficiency were over-sampled and
due to cost reasons the chance of excluding sites in remote areas was very high.
In addition, at least one Peasant Association (PA) (in rural areas) or kebele (in
urban areas) — the lowest level of administrative structure in the country — in
each district was picked. The selected PA or kebele could either be considered
as a sentinel site in its own right or as a centre for creating a sentinel site along
with adjacent PAs or kebeles depending on the number of eligible households
nearby. Eventually, 100 children who were born between April 2001 and June
2002 (for the younger cohorts group) and 50 children who were born between
April 1994 and June 1995 (for the older cohorts group) were selected in each
sentinel site using simple random sampling (Alemu et al. 2003, Outes-Leon and
Sanchez 2008, Woldehanna, Mekonnen and Alemu 2008).

Despite the presence of skilled research team throughout data collec-
tion and cleaning, there could be certain limitations. For instance, Alemu et al.
(2003) revealed that “waternal health and mental health questions were difficult for re-
Spondents to understand. In some sentinel sites, even the enumerators were not comfortable
asking the questions and supervisors had to intervene.” (Alemu et al. 2003)

Data of the outcome variable (cognitive achievement) was observed
from round two while the data of the independent variables were accessed
from both rounds. Cognitive achievement was measured when the index child
is about five years old using the Peabody Picture Vocabulary Test (PPVT) and
the Cognitive Developmental Assessment (CDA). These were administered to
assess children’s verbal and quantitative ability respectively in the younger co-
hort. According to Cueto et al. (2009), the former was originally developed by
Dunn and Dunn in 1959 while the later is by International Evaluation Associa-
tion (IEA). Cueto and his co-authors also revealed that these tests were admin-
istered after pilots of several cognitive development and achievement tests
were carried out in each country prior to the data collection at round two. The

? Sentinel sites are chosen based on area coverage, balancing regional and ethnic dif-
ferences, pro-poor bias, cost and convenience (remote areas excluded). After these
sites are selected, data were collected using simple random sampling. Essentially, these
20 sites become the targets in each round of the survey.
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PPVT test version administered in Ethiopia was version PPVT-III and Form-
IIT A that contains 204 items arranged in order of increasing difficulty grouped
into 17 sets and 12 items each. All the items were not administered to the given
child rather only those items with in his/her critical range. That is, every child
had a minimum (Basal Item Test) and maximum (Ceiling Item Test). The rule
used to determine the former was to identify one or more errors in a set of 12
items while for the later is eight or more errors in a given set. The PPVT tests
were norm-referenced with the aim of allowing comparison for variances be-
tween individuals. The CDA test had sub tests which includes spatial relations,
quantity and time. However, it is mentioned that only the quantitative part was
administered due to the reason that the time subscale were found to have low
reliability and the spatial relations subscale took too long to administer as been
observed by the pilot study. The quantitative part had 15 items and all were
administered for each index child who took CDA test (Cueto et al. 2009).

Figure 2: Distribution of raw scores of PPVT test
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Figure 3: Distribution of raw scores of CDA test
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On average, a child was asked to identify 51 items (based on the critical
range) out of 204 items and answered about 21 items in the PPVT test with a
standard deviation of 12.39. Of all the children who took the PPVT test, the
minimum correct score was one while the maximum was 121. When the top
5% performers are removed, the range reduces from 1 to 39. In the CDA test,
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each child was asked 15 questions on the quantity sub-test and the average cor-
rect score was 8.

Coming to the explanatory variable of interest, maternal depression
was observed in round one (only) when the child was about one year old. It
was proxied by observed caregiver’s depression because more than 96 percent
of caregivers were found to be biological mothers. Maternal depression is
measured by transforming the self reported answers to 20 questions (SRQ20)
about the care giver’s status towards her mental health. This approach is rec-
ommended by World Health Organization. The care giver was asked 20 ques-
tions about self feelings towards unhappiness, tiredness, poor appetite, head-
ache, poor sleep, etc!® during the past 30 days. Each mental health (or
depression) indicator is correlated with each other with the correlation coeffi-
cient ranging from 0.10 to 0.52. As can be seen from the table of correlation
matrix below, for instance, there is very little correlation between feelings of
handshake and trouble in thinking. Feelings of unhappiness and crying, how-
ever, have higher correlation.

Table 1: The correlation matrix among maternal mental health variables

bead-  poorap  Sleep Fright  Hndsh  tense Di- think  un- cry
ache P ake gestin happy
head- 1.0
ache
Poorap | 0.35 1.0
p

Sleep 029 031 1.0
Fright 1 0.19 020 0.26 1.0
Hndsha | 0.15 0.14 022 020 1.0

ke

Tense 022 020 0.28 0.33 021 1.0

Di-. 024 033 0.25 0.17 013 0.13 1.0

gestin

Think 0.16 0.15 0.24 0.21 010 028 024 1.0

un- 022 024 028 0.23 0.15 036 0.18 0.32 1.0
happy

Cry 0.17 019 019 023 012 031 0.16 028 037 1.0

Enjoy Decision  work Useful lost worth  ending  alltired  stomach tired
Enjoy 1.0
Decision 0.41 1.0
Work 0.21 0.14 1.0
Useful 0.36 0.43 017 1.0
Lost 0.35 0.36 0.18 0.43 1.00
Worth 0.36 0.36 0.16  0.34 0.36  1.00
Ending 0.35 0.37 0.15  0.39 033 052 1.0
Alltired 0.28 0.26 0.15 0.26 025 028 0.29 1.0

10 The list of all items are attached in the appendix
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Stomach | (.21 0.22 0.11  0.17 020 0.19 025 0.35

Tired

0.23 0.22 0.14 0.22 024 026 024 0.62

1.0
0.41

1.0

In the dataset, mothers are classified as ‘case’ and ‘non-case’ based on
SRQ20 results. However, the decision about the cut of point, whether the de-

pression status of the mother should be labelled as case or non-case, is a bit
difficult because:

“...this involves a trade off between sensitivity (probability of the test identify-
ing the case) and specificity (the instruments ability to identify true non cases).
Increasing sensitivity inevitably canses some decreases in specificity. Conversely,
increasing specificity decreases sensitivity. Some investigators prefer to be over
inclusive, that is, accept the risk of having more false positives by lowering the
cut off score- it is preferable to include false positives rather than to exclude
false negatives. Cut off scores have been calculated (through the use of a gold
standard) for various developing countries including Ethiopia and India. In
India, typically seven yes’s and above is regarded as a case. In Ethiopia the cut
off score has generally been higher, for example ten/ eleven. In countries where it
is possible that no cut off score has been calculated for the SRO20 (for exanm-
ple Vietnam) a small side study to test the SRO20 against the “gold stan-
dard” of in depth psychiatric interview can determine the cut off point. Once the
cut off point is identified, each respondent can be classified as case or non case
of mental health and further analysis undertaken” (Young Lives Justifica-
tion Document)!!.

Based on this cut off point, about one third of the mothers’ de-

pression status was case without much difference between the rural and
urban sample.

Figure 4: Depression status of care givers (mothers) by rural-urban category
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1A document downloaded along with the data set
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To avoid the problem that could arise due to adopting this arbitrary cut
of point, a total score based on all the 20 items (SRQ20) is also used in the re-
gression analysis.

Another variable of interest is maternal self-esteem (or self-efficacy). It
depicts the attitude of a mother towards herself. The relevant questions that
could serve to proxy this variable were observed unfortunately only in round
two. Thus, each mother was asked whether she ‘strongly agree’, ‘agree’, ‘dis-
agree’ or ‘strongly disagree’ to the following statements at round two of the
survey. The question did not refer to any specific period rather was asked at a
certain point in time regarding the general status of the mother with regard to
the statements below.

e [ feel proud to show my friends or other visitors where I live. (+)
e [ am ashamed of my clothes. (-)

e The job I do makes me feel proud. (+)

e [ feel proud of my children. (+)

And each of these responses was coded ranging from +2 to -2 and
then added up to give a total score. Finally, equivalent Z score was calculated
based on this total score each mother has obtained. The histograms below
show the percentage distribution of mothers’ responses towards the above
statements based on their postnatal depression status.

Figure 5: The distribution of maternal self-rating towards “I feel...items”
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As can be seen from the above graphs, there is no basic difference in
terms of the indicators of self-esteem of the mother between mothers whose
depression status is case and non-case. And neatly all of the mothers agree that
they are proud of their children.

Another crucial variable worth mentioning here is education of the
mother. Maternal education is observed in both rounds. In the first round, it is
proxied by whether the caregiver completed primary school in round one. This
is because in round one, more than 96% of the caregivers were biological
mothers. In the second round, maternal education refers to whether the
mother had some formal primary, secondary or tertiary education. It also in-
cludes other informal education like religious and adulthood education. In the
final regression analysis, only round two data for maternal education is used
since there is little variation in between the two rounds and due to the fact that
maternal education at round two already captures information about round
one.

Figure 6: The distribution of education status of the mothers in both rounds
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In round one (2002), nearly half of the mothers did not complete pri-
mary school in urban areas while in rural areas less than 10% completed pri-
mary schooling. Four years later (in 20006), about 23% of the mothers had no
any formal education while about 65% had at least some primary schooling in
the urban areas. Similarly, in rural areas, nearly 65% of the mothers had no any
education while a quarter of them have at least some level of primary school-
ing. Percentage of mother with tertiary education in both rural and urban sam-
ples is almost negligible with the least being in the rural areas.

3.2 Modelling cognitive achievement

To estimate the production of child’s cognitive achievement, several authors
have used various specifications. The variation in specifications could be due
to the objective of the study and the nature of data that researchers could ob-
tain. The vast multidisciplinary literature on cognitive development of children
takes the view that determinants of cognitive development of children could be
modelled using either of these approaches-the early childhood development
(ECD) and the education production function (EPF). The former seeks to un-
derstand the role of parental characteristics and early home environment in
producing cognitive skills while the latter study the productivity relationship
between schooling inputs and test score outcomes for school age children
(Todd and Wolpin 2003). This study follows the first approach because it is
concerned about the effect of maternal depression when the children were age
one, on their cognitive achievement at age five. It also tries to estimate the ef-
fect of maternal self-esteem on cognitive achievement of the child. Child cog-
nitive achievement is measured by the Peabody Picture Vocabulary Test
(PPVT) and the Cognitive Developmental Assessment (CDA). These were
administered to assess children’s verbal and quantitative ability respectively in
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the younger cohort aged between 4.5 and 5.5 years old at the time of Round
two. Both the PPVT and CDA tests are calculated in terms of raw scores.
Equivalent z scores were calculated for the PPVT test for the sake of standard-
izing the test result since each child was not asked the same question.

The possible transmission mechanisms, by which maternal mental de-
pression and self esteem could be translated in to cognitive achievement of
their children, as explained earlier in the conceptual framework, could be via
social (indirect) and biological (direct) mechanisms. If a mother compromises
child care (like feeding) due to depression and low self-esteem, this could be
translated into short-term or long-term nutritional deficiency of the child that
could be observed by weight and height respectively. For this reason, first, the
effect of maternal depression on child weight at year one and the effect of ma-
ternal depression and self esteem on height at year five shall be estimated using
the following reduced form equations (1) and (2).

W, =X +0oMp +1 o)

Hi =X+ oMy + Mg, + 10 il )

Where W, refers to weight at year one; H, refers to height at year five;
M, refers to maternal (postnatal) depression in year one while Mg,,, refers to
maternal self esteem in year five. X_ refers to a number of control variables. 3s
are parameters while u refers to error terms.

Next, we estimate the effect of maternal depression and self esteem on
cognitive achievement of children controlling for all possible covariates. In see-
ing the effect of maternal depression/mental health on cognitive achieve-
ment/mental development of children, different authors used different data
sources and estimation techniques. For instance, Aboud and Alemu (1995)
used Multiple Regression using Ordinary Least Square (OLS) estimates to pre-
dict the effect of nutrition and maternal responsiveness on children’s Bayley
scores. Cogill et al. (1986) used simple t test of significance difference and two
way analysis of variance, while Caplan et al. (1989) used stepwise multiple-
regression analysis!? to show the added variation on BSQ scores of the child
that comes from husband’s psychiatric history, marital conflict in pregnancy
and maternal depression when child aged four. Hay et al. (2001) also used Mul-
tiple Linear Regression to see if maternal postpartum depression at three
months will affect children’s IQ a decade later. A more recent study by Menash
and Kierman (2010) used Tobit regression!® to analyse the effect of parent’s
mental health on cognitive and emotional development of children.

12 Stepwise regression is just a multiple regression in which variables are added to the
regression equation one at a time by observing the statistical criteria of maximizing R2.
By doing so, it helps to find the most parsimonious set of predictors that are most
effective in predicting the outcome variable.

13 “The Tobit regression model estimates coefficients which represent the difference
in the score attained by children in a particular category compared to children in the
reference group, for example the difference between children whose mothers experi-
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Another group of researchers like Kurstjens and Wolke (2001) and
Murray et al. (1996) did a comparison of cognitive achievement of children
whose mothers are depressed from that of the non-depressed ones. These
studies randomly select a sub-sample from a given sample. However, as men-
tioned earlier, this may not ensure that depression is randomized due to the
nature of the problem.

The current study essentially uses Multiple Linear Regression which is
in practice same methodology to first group studies discussed above. It will
estimate the reduced form equation three given below. However, this study
uses several advantages: (1) Larger sample size with a wide socioeconomic, re-
gional and rural-urban setting coverage as compared to some of the previous
studies. (2) Minimum bias that could result from subjectivity of the teachers
and mothers in rating behavioural and cognitive outcome of the index child.
Moreover, one experimental study by Kicklighter et al. (1974), which investi-
gated whether 1Q scores obtained by children whose examiners are “naive”
from that of “experienced” examiners showed that there is no significant dif-
ferences between these group of children. Thus, examiner’s bias is very low. (3)
Unique outcome variable (test of cognitive achievement) in that especially the
PPVT test is advantageous over the other tests because of its objective scoring
criteria and non-threatening nature even with the most fearful children (Kick-
lighter et al. 1974). (4) The ability to control for various potential confounding
factors that most of the above mentioned studies failed to control for. Such
factors include household wealth, paternal education, maternal height and child
vaccination and nutrition, among others.

Thus, the final estimable equation would be the following reduced
form.

A,=BX +B My +B Mg+ (3)

Where A, refers for measure of cognitive achievement: z score in PPVT and
raw score of CDA tests. All other variables as labelled previously.

3.3 Issues of potential bias

In estimating the effect of maternal mental health on the cognitive achieve-
ment of the child, there could be several ways that could bias the estimates.
The first and primary problem most common in most econometric approaches
is the presence of time invariant unobserved heterogeneity among children in
terms of their innate ability. This could be solved if we had data of cognitive
achievement at different time periods that allows to difference out the individ-
ual fixed effects, which unfortunately is not adopted in this study. Hence, it

enced high levels of psychological distress (7—24 points on the Kessler scale) and
those expetiencing very low levels (0-3 points on the Kessler scale).” -Menash and

Kierman (2010).
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should be noted that the regression results may underestimate the impact of
depression or overestimate the effects of self-esteem.

Secondly, parent-child interaction or parenting quality could by itself be
affected by child’s cognitive ability. For instance, mothers could also be likely
depressed as a result of seeing their child malnourished and having poor cogni-
tive status. Difficult infant behaviours may affect a mother’s depressive state,
and thus breastfeeding may be compromised (Stewart et al. 2003). As put for-
ward in the words of Paxson and Schady (2005), “Economic models predict that
parents adjust investments in “inputs” to child development in response to the perceived ability
of the child. These investments conld be “compensatory”—children with slow cognitive devel-
opment conld receive more and better food, or extra parental attention—or “complenen-
tary”"—more resources could be devoted to the brightest children. In either case, associations
between the measures of child health and parenting and test scores could in part be driven by
parents’ responses to their children’s cognitive ability. Again, with only one cross-section of
data it is not possible to determine whether this is s0.”

Thirdly, related to the above argument, mothers could also be more
depressed or show signs of low self-esteem as a result of observing child be-
havioural problems and/or low level of achievement. This could significantly
affect mother-child interaction. However, the fact that maternal depression is
retrieved from round one while cognitive achievement is from round two may
not at least worsen the problem. The assumption of past affects the future
while the latter can not affect the former may hold true. But this remains prob-
lematic for the second variable-self-esteem since it is retrieved from round two.
However, the percentage of mothers who did not (strongly) agree to the state-
ment “I am proud of my children” is almost negligible. That is to mean, almost
all mothers agree that they are proud of their children irrespective of their chil-
dren’s status of cognitive achievement.

Fourthly, another problem could arise from the survey questionnaire it-
self. It could be difficult to actually capture self-esteem with the statements
used that are mentioned in section three. That is, there could be measurement
error in calculating both self esteem and depression because mothers were shy
to answer and interviewers were afraid to ask the indicators for self esteem and
depression.

Fifthly, the increasing difficulty nature of the test and the fact that each
child was not asked same items/questions on the PPVT test may bias the OLS
estimates. To tackle this problem, the method used by Maluccio et al. (2009) in
estimating the impact of early childhood nutrition on educational outcomes
could be relevant. Accordingly, we can have additional specifications by re-
specifying the dependent variable by dividing the sample into quartiles based
on the raw score. Based on this, marginal effects for probit results for those
scoring in the top 75% or above, top 50% (median score) or above, and the
top 25% (highest) performers can be reported and checked for consistency.
Besides, estimation of the model in the presence of outliers could also lead for
a bias. This could be the case when there are intellectually gifted (extreme
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achievers in cognitive test) children. For this, the often used approach is to ex-
clude the outliers if any from inclusion in the sample!4.

Lastly, the issue of measurement error could be a problem for instance
when measuring height or weight of young children. However, this would be
less likely correlated with the outcome variable. And hence measurement error
is not going to be a serious problem. In addition, bias due to examiners or
enumerators of the test is also supposed to be very low as discussed in the pre-
vious section. Issues of attrition could also be a source of bias but the attrition
rate is 4.5% which is quite low.

Section I'V: Results and Discussion

The first part of this section presents the descriptive results while the second
part deals with the regression results.

4.1 Descriptive Results

First, we assess whether mean scores in the cognitive tests are different be-
tween children of mothers classified as ‘depressed’ and children of mothers
classified ‘non-depressed’. This will provide a clear and easy picture as to the
whether a difference exits between these two groups of children.

When looking at the association between maternal depression and chil-
dren’s cognitive achievement, there is no significant difference in mean raw
score of PPVT test between children of mothers classified as ‘depressed” and
children of mothers classified as ‘non-case’ in both the rural and urban sample.
There is also no any mean difference between these two groups for both boys
and girls as a whole and separately. The probability values for the t-tests are
written in bold in tables 2 and 3.

Table 2: Mean raw score of children in the PPVT test based on maternal de-
pression (case versus non-case)

Maternal depression status | Mean raw score of PPVT test of the

and sample category children based on sex
Male Female Total

Urban sample |
Non-case 28.180 26.790 27.521
Case 28.696 24.886 26.957

t- test Pr(|T| > |t])'5 0.7669 0.28861 0.6510
Total 28.366 26.134 27.322
Rural sample |

14 No difference is observed in the estimated results between full sample and sample
excluding the outliers

15 Pr(|T| > |t]) for Ha: diff = mean(non-case) - mean(case) is not equal to zero i.e.,
the larger the P value the less significant is the difference between the two.

Ho: diff = mean(non-case) - mean(case)=0
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Non-case 18.976 17.288 18.167
Case 18.020 18.453 18.218
t-test Pr(|T| > [t]) 0.2466 0.0969 0.9257
Total 18.662 17.648 18.183
Total sample

Non-case 22.16875 20.53675 21.38939
Case 22.07599 20.8917 21.53465
t-test Pr(|T| > [t|) 0.9160 0.6716 0.8120
Total 22.13725 20.65081 21.43747

Similarly, there is no significant difference in mean raw score of CDA
test between children whose mother’s depression is case and non-case in both
the rural and urban sample for both boys and girls, separately, as well as alto-

gether.

Table 3;: Mean raw score of children in the CDA test based on maternal de-
pression (case versus non-case)

maternal depression Mean raw score of CDA test of the
status and sample cate- children based on sex
gory

male female Total
Urban sample
Non-case 9.570 9.338 9.460
Case 9.881 9.415 9.668
t-test Pr(|T| > [t|) 0.3240 0.8172 0.3629
Total 9.682 9.365 9.534
Rural sample
Non-case 7.489 7.536 7.512
Case 7.560 7.618 7.587
t-test Pr(|T| > [t]) 0.7726 0.7509 0.6720
Total 7.513 7.561 7.536
Total sample
Non-case 8.205247 8.146712 8.177276
Case 8.438438 8.288732 8.36953
t-test Pr(|T| > [t|) 0.2574 0.5056 0.1942
Total 8.284404 8.192702 8.241119

4.2 Regression results

As explained in the conceptual frame work, maternal depression may affect
child cognitive outcome (socially) indirectly through child-mother interaction.
Depressed mothers may decrease breast feeding the child, compromise feeding
and hygienic practices, and have less educational interaction with the child.
However, it has been found from the data that 95% of the children were breast
fed till the end of first year and there was little variation in the amount of
months that the children were breastfed. Furthermore, 98% of the children are
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seen by their mothers daily. This could serve as crude measure of emotional
availability given the limitation of the data.

If maternal depression would have significant association with child
cognitive development indirectly through feeding and hygienic issues which
could be observed via nutritional effects, then we expect depression to have a
negative and significant relationship with weight or height (or both weight and
height) of children. For this reason, the first regression estimating the effect of
maternal depression and self esteem on child weight and height is presented on
Table 4A below. However, as can be seen from the table, no statistically sig-
nificant relationship was found between maternal depression and either initial
weight or height attained four years later. In addition, maternal self-esteem was
not found to have significant association with height of children at year five.
This finding is consistent with the results of Harpham et al. (2005), who found
no clear relationship between high maternal CMD and poor child nutritional
status in Ethiopia and Peru. Another more recent study by Hazarika (2010),
which also used the same data set, did not find significant association between
maternal mental health and child growth in India.

Table 4A: Effect of maternal depression on weight at year one and effect of
maternal depression and self-esteem on height at year five

@ @ ©) ©)
Weight at year ~ Weight at year ~ Height at year Height at year
one one five five
Maternal depres- 0.028 0.322
sion=case
(0.700) (0.228)
Maternal depression  0.000 -0.005
SRQ20 score
(0.963) (0.865)
Maternal education ref: did not complete primary
Comp. primary 0.080 0.109
school round 1
(0.358) (0.211)
Initial height 0.396%¢* 0.397%k*
(0.000) (0.000)
16Maternal education: ref=no education
Primary 0.664* 0.695%*
(0.064) (0.047)
Secondary 1.510%** 1.537%**
(0.004) (0.003)
Tertiary -0.090 0.122
(0.926) (0.900)

16 Since maternal education is the key variable in affecting child outcome, we pre-
sented its coefficient in all the regression results along with variables of interest.
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Religious/adult lit- 1.139%* 1.082%*
eracy
Observations 1388 1448 1382 1454
R-squared 0.267 0.262 0.310 0.315
...continued from table 4A
B) © 0
Height at year 5  Height at year 5 Height at year 5
Maternal self-esteem z score 0.053 0.055 0.048
0.714) (0.718) (0.747)
Maternal depression SRQ20 score -0.004
(0.879)
Maternal depression=case 0.324
(0.228)
Initial height 0.402%%* 0.397%k* 0.399%*
(0.000) (0.000) (0.000)
Maternal education: ref=no education
Primary 0.752%* 0.692* 0.723**
(0.031) (0.054) (0.040)
Secondary 1.512%%% 1.4971%xx 1.51 4%k
(0.003) (0.004) (0.003)
Tertiary -0.342 -0.565 -0.326
(0.709) (0.5306) (0.722)
Religious/adult literacy 1.037** 1.161%** 1.105%*
(0.029) (0.019) (0.021)
Observations 1463 1372 1444
R-squared 0.314 0.311 0.316

Note: control variables include: child sex, age, birth order and BCG and measles vac-
cination, maternal height, paternal education, houschold head sex, household size,
divorce, debt, wealth index, drought, regional and urban dummies. Robust p values in

parentheses. * Significant at 10%; ** significant at 5%; *** significant at 1%.

When looking into the association of maternal depression and self-
esteem with cognitive achievement of children separately (see tables 4B and
4C), we still see no significant relationship between depression and either
PPVT or CDA tests even without controlling for various covariates. However,
maternal self-esteem has a positive association with both tests. This association
is initially insignificant in specifications 1 and 2 when there is no any control
variables. However, in specifications 3 and 4, when more variables are con-
trolled for, the association of self esteem and cognitive achievement becomes
very strong. That is, both its significance and coefficient value keep on increas-
ing when various child and household covariates are controlled for. Consider
column 4 of the table 4C where all possible covariates are controlled. It is sig-
nificant at 10.2% to be precise while it was at 12.3% in the 3" specification
(column 3) where initial weight and height as well as weight and height gain
over 4 years were not controlled. Furthermore, it is significant even at 5%
when considering specification 8 (column 8) of the same table. This indicates
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that a 1% more deviation in the self-esteem of the mother from the mean self-
esteem included in the sample is associated with a 0.15% increase in the raw
score of the CDA test of the children. This coefficient is relatively bigger as
compared to the effect on the PPVT test in specification four which is 0.044%.

Table 4B: Effect of maternal depression on cognitive achievement: Depen-
dent variable z score of PPVT (specifications 1-4) and raw score of CDA
(specifications 5-8) tests

(1) 2) G) 4)
Maternal de- -0.005 -0.001 -0.001 -0.002
pression SRQ20
score
(0.352) (0.765) (0.778) (0.7406)
Maternal education ref: no education
Primary 0.125%* 0.122%*
(0.010) (0.020)
Secondary 0.455%k* 0.452%%
(0.000) (0.000)
Tertiary 0.504* 0.514*
(0.078) (0.088)
Religious/adult 0.020 0.007
literacy
(0.782) (0.920)
Observations 1734 1727 1380 1288
R-squared 0.001 0.257 0.293 0.302

...continued from table 4B

o) (6) (7) (8)
Maternal depres- | 0.003 0.016 0.020 0.018
sion SRQ20 score
(0.850) (0.259) (0.2006) (0.289)
Maternal education ref: no education
Primary 0.341 0.225
(0.101) (0.307)
Secondary 0.9571 %% 0.764%F*
(0.000) (0.006)
Tertiary 0.740 0.541
(0.185) (0.332)
Religious/adult -0.001 -0.109
literacy
(0.997) (0.691)
Observations 1760 1752 1401 1308
R-squared 0.000 0.185 0.203 0.219
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Table 4C: Effect of maternal self-esteem on cognitive achievement: De-
pendent variable z score of PPVT (specifications 1-4) and raw score of
CDA (specifications 5-8) tests

(1) 2) 3) (4)
Maternal self- -0.002 0.019 0.039 0.044
esteem z scote
(0.940) (0.381) (0.123) (0.102)
Maternal education ref: no education
Primary 0.148*k* 0.137%
(0.004) (0.012)
Secondary 0.467*** 0.460%+¢
(0.000) (0.000)
Tertiary 0.474 0.476
(0.107) (0.124)
Religious/adult 0.029 0.030
literacy
(0.671) (0.695)
Observations 1840 1831 1465 1350
R-squared 0.000 0.255 0.294 0.301

...continued from table 4C

&) (6) (7) (8)
Maternal self- 0.015 0.081 0.105 0.150**
esteem z score
(0.837) (0.222) (0.157) (0.049)
Maternal education ref: no education
Primary 0.415%* 0.244
(0.041) (0.255)
Secondary 1.006%+* 0.776***
(0.000) (0.004)
Tertiary 0.774 0.532
(0.167) (0.336)
Religious/adult 0.058 0.038
literacy
(0.819) (0.888)
Observations 1867 1857 1487 1371
R-squared 0.000 0.182 0.198 0.220

Note: In 2 of the above tables (Tables 4B & 4C), Specification 1 includes no any con-
trol variable; 2-child sex & age, wealth index and regional differences; 3-maternal and
paternal education, child vaccination, birth order, maternal height and age, household
head sex, drought, divorce, debt, household size ; 4-initial height, initial weight, height
gain, weight gain. Robust p values in parentheses * significant at 10%; ** significant at
5%; *** significant at 1%

Let us now turn on to the estimation results obtained where by both
variables (depression and self-esteem) are entered in the regression at same
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time. Here, the total score of SRQ20 as well as the “case-non case” classifica-
tion of maternal depression is used. Still using both proxies of depression,
there is no evidence that depression has significant association with both the
PPVT and CDA tests. However, self-esteem of the mother significantly pre-
dicted scores on both of both PPVT and CDA tests at least at 10% level of
significance after controlling all possible child, household, and regional covari-
ates. In addition, the coefficient of this variable is both larger and more signifi-
cant in the CDA test than in the PPVT test.

Our results are consistent with Kurstjens and Wolke (2001) and Murray
et al. (1996), which found no significant effect of maternal depression on
child’s cognitive development from Germany and the UK. These two studies
more or less used a comparison of depressed and control (non-depressed)
groups while most of the literature cited adopted similar methods to the cur-
rent study i.e., regression analysis.

Table 4D: Effect of maternal depression and self-esteem on cognitive
achievement: Dependent variable z score of PPVT test for specifications (1)
and (2) and raw score of CDA test for (3) and (4)

(1) 2) G) “4)
Maternal depres- | -0.002 0.018
sion SRQ20 score

(0.776) (0.272)
Maternal depres- 0.011 0.195
sion=case!”

(0.819) (0.224)

Maternal self- 0.046* 0.049* 0.158** 0.150**
esteem z score!s

(0.098) (0.071) (0.042) (0.049)
Maternal education ref: no education
Primary 0.128** 0.131%* 0.251 0.235

(0.021) (0.010) (0.253) (0.272)
Secondary 0.44 6% 0.44 710 0.768%** (0.782%%*

(0.000) (0.000) (0.0006) (0.004)
Tertiary 0.538* 0.472 0.437 0.528

17 Medhin et al. (2010) and Ross et al. (2011) used SRQ20 items but the cut off point
for case versus non case they used was 6, unlike 11 in this study. For this reason, we
also used the same cut off point as used by these authors and maternal depression was
still found insignificant.

18 To further investigate which part of the four self-esteem proxy variables is explain-
ing the variation in child cognitive achievement, we separately run a regression for
each of these variables by including all control variables. And it turns out that “I am
ashamed of my clothes” was found the most significant while the rest were insignifi-
cant. This may indicate that the variable is capturing more of income/wealth than self-
esteem. However, since factors like wealth and parental education are controlled, it
could still explain self-esteem of the mother.
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(0.0806) (0.127) (0.439) (0.337)
Religious/ adult | 0.014 0.010 -0.076 -0.029
literacy

(0.862) (0.892) (0.784) (0.913)
Observations 1279 1338 1299 1359
R-squared 0.304 0.303 0.220 0.224

Note: control variables include: child sex, age, birth order and BCG and measles vac-
cination, maternal height, paternal education, household head sex, household size,
divorce, debt, wealth index, drought, regional and urban dummies, initial height, initial
weight, height gain, weight gain. Robust p values in parentheses * significant at 10%;
** significant at 5%; *** significant at 1%

All the above results depict that maternal depression does not have
significant association with cognitive achievement of children. However, it may
not be depression per se that is very important. It could be the duration, sever-
ity, or extent of depression that may matter more. To check these issues, we
classified mothers based on their depression in to four categories from least
depressed to highly depressed and compare the effect of highly depressed from
those less depressed individuals. The result is presented in table 4E. Maternal
depression still does not have significant association with cognitive achieve-
ment of children after controlling for various child, household, and regional
differences. However, to further examine the issue of duration is hardly possi-
ble since the data on depression is collected only in round one.

Table 4E: Effect of maternal self-esteem and depression on cognitive
achievement: Dependent variable z score of PPVT test for specifications (1)
and (2) and raw score of CDA test for (3) and (4)

L (1) ) 0) 4)

Quartile rank based on depression (SRQ20) score: ref: least depressed (1™ quar-
tile)

Less depressed (2™ quartile) | -0.260%** -0.096 -0.253 0.031
(0.000) (0.112) (0.190) (0.878)
Depressed (3" quartile) -0.197%¢ -0.088 -0.238 0.105
(0.004) (0.170) (0.247) (0.625)
Highly depressed (4" quar- | -0.116 -0.011 -0.038 0.214
tile)
(0.108) (0.882) (0.848) (0.315)
Maternal self-esteem z score 0.048* 0.158**
(0.082) (0.042)
Maternal education ref: no education
Primary 0.125%* 0.249
(0.024) (0.258)
Secondary 0.447k* 0.765%%*
(0.000) (0.006)
Tertiary 0.541* 0.427
(0.081) (0.450)
Religious/adult literacy 0.015 -0.073
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(0.850) (0.791)
Observations 1734 1279 1760 1299
R-squared 0.010 0.306 0.001 0.220

Note: Specifications (1) and (3) have no any control variables while specifications (3)
and (4) include: child sex, age, birth order and BCG and measles vaccination, maternal
height, paternal education, household head sex, household size, divorce, debt, wealth
index, drought, regional and urban dummies, initial height, initial weight, height gain,
weight gain. Robust p values in parentheses * significant at 10%; ** significant at 5%;
R significant at 1%

Another significant variable that could be worth mentioning here might
be maternal education. This variable was consistently significant in being posi-
tively associated with child nutritional status as well as cognitive achievement
of children after controlling for all possible covariates. These could be due to
several reasons. Previous researchers have given various mechanisms by which
education of the mother could be significant in affecting child outcome. Ac-
cording to these authors, more educated mothers (1) may obtain more benefits
from a given use of health services and demand for more health services (2)
may have better perceptions about the best allocation of the inputs in the pro-
duction of health (3) may be able to increase total family resources and also (4)
may have knowledge and information that enable her to understand the inter-
est of the child and hence respond accordingly towards the questions raised by
the child in a manner that encourages the child interaction with her and im-
prove verbal ability (Augustine and Crosnoe 2010, Glewwe 1999, Murnane et
al. 1981, Parcel and Menaghan 1994, Rosenzweig et al. 1982, Rosenzweig and
Wolpin 1994, Rubalcava and Teruel 2004).

4.3 Further Robustness Checks

The increasingly difficult nature of the test and the fact that each child was not
asked same items/questions on the PPVT test may bias the OLS estimates. To
further check for consistency, three additional specifications re-specifying the
dependent variable by dividing the sample into quartiles based on the raw score
are presented. Based on this, marginal effects for probit results for those scor-
ing in the top 75% or above, top 50% (median score) or above, and the top
25% (highest) performers is reported in the next table. The results are pre-
sented in table 4F. Accordingly, it can be seen that maternal depression still
remains insignificant. However, the self esteem of the mother remains to be
quite significant in specifications (1) to (4). This may indicate that one more
standard deviation improvement in maternal self-esteem is associated with
about 3 and 4 percent increase in the probability of the child to be at the top
25% and top 50% of the children in the PPVT test.

Furthermore, another similar specification is presented in table 4G. In
the first two specifications (1) and (2), dependent variable assumes one if the
child’s basal item lays in the top 50%, while in the rest of the specifications it
assumes that the child’s ceiling item lays in the top 25% and 50% in the PPVT
test. According to this specification also, maternal depression failed to affect
the probability of the child to be among the top 50% of his/her determined
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basal item. In addition, neither did it predict the probability of the child to be
in the top 25% or 50% of his/her ceiling item. However, maternal self-esteem
positively predicted the child’s probability of lying in the top 50% of his/her
basal item and also the probability of being in the top 25% in his/her ceiling

item.

Table 4F: Probit marginal effects of maternal depression and self-esteem on
cognitive achievement: Dependent variable=1 if the child’s score lies in the

stated group of performers O otherwise in the PPVT test.

(1) 2) G) ) o) (6)

Top 25% Top 25% Top 50% Top 50% Top 75% Top 75%
Maternal depres- 0.001 0.000 -0.003
sion SRQ20 score

(0.825) (0.996) (0.315)
Maternal depres- 0.012 0.033 -0.021
sion=case

(0.6406) (0.324) (0.432)

Maternal self- 0.028** 0.028+** 0.040%* 0.042%%* 0.009 0.009
esteem z score

(0.033) (0.028) (0.0106) (0.009) 0.477) (0.483)
Maternal education ref: no education
Primary 0.081** 0.084** 0.139%k* 0.135%%* 0.036 0.040

(0.022) (0.015) (0.001) (0.001) (0.272) (0.205)
Secondary 0.161%%* 0.169%F* 0.2671%F* 0.2571 %8 0.154%%* 0.156%F*

(0.001) (0.000) (0.000) (0.000) (0.001) (0.001)
Tertiary 0.180* 0.142 0.274%* 0.207 0.133 0.049

(0.065) (0.129) (0.029) (0.113) (0.130) (0.653)
Religious/adult -0.018 -0.023 0.050 0.057 -0.001 0.004
literacy

(0.688) (0.610) (0.3806) (0.319) (0.978) (0.923)
Observations 1279 1338 1276 1335 1276 1335
Pseudo R2 0.2279 0.2332 0.1997 0.1990 0.1628 0.1582

Control variable include: child sex, age, birth order and BCG and measles vaccination,
maternal height, paternal education, household head sex, household size, divorce,
debt, wealth index, drought, regional and urban dummies, initial height, initial weight,
height gain, weight gain. p values in parentheses * significant at 10%; ** significant at

5%; *** significant at 1%

Table 4G: Probit marginal effects of maternal depression and self-esteem on

cognitive achievement: PPVT test

(1) 2) E)) “#) 5) (6)

Top half Top half Top 25% Top 25% Top 50% Top 50%
Maternal depression | 0.003 -0.001 -0.001
SRQ20 score

(0.209) (0.579) (0.788)
Maternal depres- 0.017 -0.007 0.010
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sion=case
(0.463) (0.765)
Maternal self- 0.028** 0.029%%* 0.020* 0.024** 0.017
esteem z score
(0.013) (0.007) (0.077) (0.039) (0.301)
Maternal education ref: no education
Primary 0.085%** 0.080** 0.081%** 0.081** 0.1371 %%
(0.010) (0.013) (0.013) (0.011) (0.002)
Secondary 0.114** 0.109** 0.105** 0.113** 0.225%**
(0.013) (0.014) (0.019) (0.011) (0.000)
Tertiary 0.387+%* (0.334k* 0.217%* 0.189** 0.115
(0.000) (0.001) (0.022) (0.0306) (0.326)
Religious/adult lit- | -0.058 -0.063 0.013 0.008 0.034
eracy
Observations 1290 1350 1290 1350 1290
Pseudo R2 0.1606 0.1608 0.1953 0.1964 0.1767

(0.766)
0.020

(0.210)

0,123k
(0.003)
0.219%x
(0.000)
0.064
(0.578)
0.035

1350
0.1753

Note: For specifications (1) and (2), dependent variable assumes one if the child’s
basal item lays in the top 50% and 0 otherwise, for specifications 3-6, dependent vari-
able assumes one if the child’s ceiling item lays in the stated quartiles 0 otherwise in
the PPVT test. All the control variables included in Table 4F are also included here.
Notations of significance levels are also the same.

Section V: Concluding Remarks

The study used two waves of data of about 1300 children and their mothers to
examine whether maternal depression during early life of the child (when the
child is about one year old) could have lasting significant association with cog-
nitive achievement of the child later at five years. It also investigates whether
the relationship between self esteem of the mother and child’s cognitive
achievement is significant.

The results suggest that there is no evidence that maternal (postnatal)
depression when the child is about one year old is associated with cognitive
achievement of the child later at five years. In addition, maternal depression
was also found to be insignificantly associated with child nutritional status.
Specifically, we did not find evidence that maternal depression is associated
with weight at an early age (age one) nor with height of the child achieved four
years later. It might be difficult to infer causality due to: (1) the presence of
time invariant unobserved heterogeneity among children in terms of their in-
nate ability, and (2) problems related to endogeniety. However, the result that
no association was found between maternal depression and cognitive achieve-
ment of children could possibly imply the following. (1) More direct biological
and physiological pathways by which depression could be linked with child
cognitive outcome seems not to work. (2) Although nearly one third of the
mothers were found to be depressed, it might be the case that mothers were
not constrained too large an extent to compromise child care. For instance
about 95% of the children were breastted. “Ethiopian mothers often mention that
their role is to feed and clean their child and not lose sight of it” (Aboud and Alemu
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1995). (3) It could also be the case that family networks collaborate a lot in car-
ing the child in times the mother is depressed though there is no data to sup-
port this argument. But such a kind of custom or culture is usually visible in
Ethiopia. There is evidence, for instance, by Gibson and Mace (2005) that in
rural Ethiopian community, grandmothers had a positive effect on child sur-
vival and maternal grandmothers in particular had beneficial effect on child
height.

The results also suggest that higher self-esteem of the mother was posi-
tively associated with the child cognitive achievement but not child nutritional
status after controlling several covariates. This might imply that higher self-
esteem is associated with positive mother-child interactions, such as more edu-
cational interactions that may lead to children's improved cognitive abilities.

However, like most studies, this study has its own limitations. These
include: (1) the difficulty of controlling for differences in the innate ability of
the child, (2) the endogeniety that could arise from the interaction of the
mother with the child based on the child’s cognitive achievement, and (3) the
availability of limited data/information. For instance, presence of data on
child-mother interaction, sufficient information on the duration, severity, ex-
tent of maternal depression might make the analysis strong. Despite all the
limitations that the study might have suffered, it also dealt with the research
question having used the advantages that could arise from (1) Larger sample
size with a wide socioeconomic, regional and rural-urban setting coverage as
compared to some of the previous studies. (2) Minimum bias that could result
from subjectivity of the teachers and mothers in rating behavioural and cogni-
tive outcome of the index child. Most of the studies in the literature, unlike this
study, used measures of cognitive outcome rated by the teachers or parents.
Also, examiner’s bias is very low when one uses PPVT test (Kicklighter et al.
1974). (3) Unique outcome variable (test of cognitive achievement) in that es-
pecially the PPVT test is advantageous over the other tests because of its ob-
jective scoring criteria and non-threatening nature even with the most fearful
children (Kicklighter et al. 1974). (4) The ability to control for various potential
confounding factors that most of the previous studies failed to control for.
Such factors include household wealth, paternal education, maternal height and
child vaccination and nutrition, among others.

But in general, before arriving at a conclusion that maternal depression
has negligible effect on cognitive achievement of children, it would be essential
to conduct further research that could, for instance, use the third round of the
Young Lives data set.
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Appendices

Appendix 1: Literature review of some selected papers

Authors, Area, title

Menash and Kierman, 2010
England

“Parent’s mental health and
children’s cognitive and
social development”

Paxson and Schady, 2007
Ecuador

“Cognitive Development
Among Young Children
in Ecuador: The Roles of
Wealth, Health and Par-
enting”

Kurstjens and Wolke,
2001 South Bavaria,
Germany

“Effect of maternal
depression on cogni-
tive development of
children over the first
7 years of life”

Objective

the interplay between the
mental health of parents
and family socioeconomic
resources, and the impact
for children’s cognitive and
social development

Examining the role of
SES, child health and
parenting in cognitive
development of children

Examine the effect of
postnatal depression
(severity, chronicity
etc) on cognitive test
scores at 20 months,
4 and 8 yrs (3 and 6

yrs)

Methods and measurements

-survey data from the Mil-
lennium Cohort study- ar-
eas of high rates of child
poverty -mental health-
Kessler 6 scale -
children’s achievement
measured using Communi-
cation, language and liter-
acy, Mathematical devel-
opment and Personal,
social and emotional de-
velopment

-estimation —tobit regres-
sion models and multivari-
ate regression including
gender interaction tests

- 3,153 children in 158
parishes in six provinces
in Ecuador (rural and
urban), young and poor
families

-children performance
using TVIP -
SES-wealth and parents
education -child
health and nuttition-
Height-for-age and
weight-for height z-
scores, altitude-adjusted
hemoglobin levels, and
the number of months
the child was breastfed
parenting quality-
HOME scale, an indica-
tor for whether the child
was read to in the week
before the survey and
number of other children
in the household
-estimation-OLS, MILLH-
probit, CLAD

-sample from Bavar-
ian Longitudinal Sur-
vey (BLS) - stratifica-
tion based on gender,
SES, neonatal risk,
and assessed at 6, 3
years of children -
maternal psychiatric
interview for 10 min-
utes in terms of tim-
ing, recency, severity,
number, duration and
severe chronically
depressed group

-for 20 months age-
Griffiths Scales of
Babies Abilities-DQ
-at 4, 8 yrs-
Columbian Mental
Maturity Scale
(M)

-at 3, 6 yrs-Kaufman
Assessment Battery
for Children

-group comparisons
using three way uni-
variate ANOVA




Results and key conclusions

-Lower attainment in all
tests among children
whose parents were experi-
encing high levels of psy-
chological distress.

-Parents’ age and qualifica-
tions and families” socio-
economic resources
strongly mediated the ef-
fects of parents’ psycho-
logical distress on chil-
dren’s attainment

-Stronger effects of moth-
ers’ mental health were
found for boys than for
girls -

conclusion- close integra-
tion of mental health and
social interventions to im-
prove the well being of
families

- censoring was not ran-
dom (was associated
with poor children and
whose mothers are less
educated

-OLS resulted in a
downward biased esti-
mates

- Children from wealth-
ier households and with
more educated patents
have higher scores
-parenting quality are
associated with test
scores, and mediate the
association between SES
and cognitive develop-
ment

-conclusion-focus on
programs that raise
household SES, improve
child health and increase
amount of cognitive
stimulation children re-
ceive at home

- No significant ef-
fects of severity, tim-
ing of onset, dura-
tion, or chronicity of
depression of the
child’s cognitive de-
velopment were
found

-significant interac-
tions of gender with
chronicity of mater-
nal depression (i.e.
carly-onset major and
repeated episodes)
were detected.

-Low SES boys or
boys born at neonatal
risk of mothers with
chronic depression
had lower Achieve-
ment Scores in the
K-ABC at 6; 3 years
than children of
mothers with less
severe depression or
controls.

Conclusion- maternal
depression per se has
negligible effects on
children’s cognitive
development

Remarks

-larger sample

-assessment was made by
the child’s teacher (de-
creases the bias of the par-
ents) but still problem of
subjectivity of the teacher

-significance decreases as
the model controls for
various covariates like
mother’s age, income, etc

- still lacks to control other
covariates like nutrition

-larger sample

-single cross sectional
data

-authors doubt on cau-
sality issues

-single outcome vari-
able-only TVIP

-difficulty of random-
izing depression
-though randomized
between control and
experimental groups,
there could be still
biases as a result of
various covariates




 Murray et al, 1996 UK Hay et al, 2001 London
g H “The Cognitive Development of 5- “Intellectual Problems Shown by 11-
‘LS g Year-Old Children of Postnatally year-old Children Whose Mothers Had
< < Depressed Mothers” Postnatal Depression”
-to determine whether the influences | -to examine long-term consequence in
§ of early maternal depression and the children of mothers who were de-
E mother-infant interactions on 18- pressed at 3 months postpartum
-8 month cognitive functioning re-
S mained when the children were 5
years old
& | -arandom sample of depressed and | - Randomly selected sample of women
é non-depressed mothers and their from participants in an ongoing, pro-
~ | children spective longitudinal study of child de-
§ | -follow up at 2 and 18 months, 5 velopment in two communities -highly
-§ years representative of urban populations in
"g» -Edinburgh Postnatal Depression contemporary Britrain.
= | Scale (EPDS) -used for maternal de- | —Psychiatric interviews at 3 months
pression postpartum and
~two months face to face interactions | -various I1Q, mgthematical tests at 11
-cognitive tests-at 18 months tasks of | Yars for th? children .
object permanence and the Bayley - Multiple hnea.r regression was used to
Scales of Mental Development and at deel the relationship .between. the
4 5 years, the McCarthy Scales of Chil- | primary dependent variable, child's 1Q
g dren's Abilities measgred at 11 years, and p.ostnata.l de—
§ -comparison of control and experi- | Pression, along with potential mediating
4 mental groups variables
- no evidence of an adverse effect of | - children of depressed women at 3
postnatal depression, even amongst | months postpartum had significantly
B : .
2 | sub-groups of children suggested to | lower IQ scores, attention problems
g | be vulnerable (boys and children and difficulties in mathematical reason-
< | from low SES families) ing, and were more likely than other
£ | -but, the more actively the infant was | children to have special educational
gz engaged in communication with the | needs
P | mother the better the cognitive per- -Boys were more severely affected than
d formance gitls, especially in Performance 1Q
.9 -the way in which the mother en- . . .
g . . . -adverse experiences in infancy predict
H gages with the infant in the postpar- ive abili d academi form.
& tum months comes to influence the | COSPHIVE 2BHILY and academic pertorm
g . . ance a decade later.
general nature of infant cognitive
performance
-difficulty of randomizing depression | -difficulty of randomizing depression
4 | -Needs an explicit examination of -assessment by the teacher
5 d.epres.sed m(.)ther.s and their interac- | _y4 control for various covariates like
e2 | tion with their children. nutritional status of the child




Appendix 2: Description of maternal mental health variables

No | Variable  Description %=Yes
1 headache Did you often have headaches? o4
2 | poorapp  Was your appetite poor? 31
3 | Sleep Did you sleep badly? 30
4 | fright Were you easily frightened? 23
5 | hndshake Did you hands shake? 09
6 | Tense Did you feel nervous, tense or wortied? 31
7 | digestin ~ Was your digestion poor? 28
8 | think Did you have trouble thinking clearly? 27
9 | unhappy Did you feel unhappy? 39
10 | Cry Did you cry more than usual? 21
11 | enjoy Did you find it difficult to enjoy your daily activities? 27
12 | decision  Did you find it difficult to make decisions? 24
13 | Work Did your daily work suffer? 39
14 | useful Were you unable to play a useful part in life? 21
15 | Lost Did you lose interest in things? 26
16 | worth Did you feel you were a worthless person? 25
17 | ending Were things so bad that you felt that you just couldn't 22
go on?
18 | alltired Did you feel tired all of the time? 42
19 | stomach  Did you have uncomfortable feelings in your stom- 32
ach?
20 | tired Were you easily tired? 45
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