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Abstract

Purpose: We address the significant gaps in knowledge of prevalence and correlates of Child
Mental Health (CMH) problems outside of high income countries. We describe the prevalence of
CMH problems and their correlates with a focus on the association with maternal depression in a
sample of seven year old children in rural Pakistan.

Methods: This study was nested in a long-term follow up of a perinatal depression intervention
together with a reference group of non-depressed women, yielding a population representative
sample.. The Total Difficulties (TD) and component scores of the Strength and Difficulties
Questionnaire (SDQ) were used to measure emotional and behavioral difficulties.

Results: The mean SDQ TD score was 10.6 (standard deviation=8.3), with 12.5% of children
categorized as “abnormal” using standard cut-offs. Boys had a roughly 1 point higher (worse)
SDQ TD score than girls (p-value=0.04). Children of mothers who were depressed prenatally as
well as currently had SDQ TD scores 2.87 points higher than children whose mothers were not
depressed at either time point (p-value<0.01). This association was stronger for boys. There was
no evidence of elevated SDQ TD score among children whose mothers were depressed only
prenatally or only currently. Some deviations from this pattern were observed with specific
components of the SDQ.

Conclusions: In this low-resource, South Asian setting, we found evidence of elevated levels of
emotional and behavioral problems, highlighting the need for effective interventions. Given the
strong association of CMH with maternal depression, any intervention efforts should give strong
consideration to maternal mental health.
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Introduction

Unmet mental health needs for individuals in low and middle income countries (LMIC) are
increasingly acknowledged [1]. However, efforts toward understanding the prevalence of
mental ill health while increasing the availability of evidence based treatments have largely
focused on adult mental health [1,2]. Children in LMIC also have high rates of unmet
psychological needs with at least 10 to 20% estimated to have mental health difficulties
[3,4,2]. Moreover, only a small fraction of these children ever receive any psychological care
[5,2].

The high prevalence of child mental health (CMH) problems is worrisome because socio-
emotional and behavioral problems that emerge early in childhood and are strong predictors
of adult neuropsychiatric risk, physical health problems, earlier mortality, as well as
challenging the well-being of society [6,1]. This makes CMH problems especially salient
targets for prevention, early detection, and effective intervention.

In South Asia, where an estimated 40% of the population is under 18, the need to understand
the prevalence and determinants of child mental health (CMH) is urgent [7,8]. However,
remarkably little is known about the prevalence, risk factors, and etiology of child mental
health problems in the region [9]. The best estimates from studies conducted in the South
Asia region suggest a prevalence of CMH problems of 20% or more [10,4,11,12]. Due to the
presence of political conflict as well as natural disasters in the region, a substantial portion
of the CMH literature has focused on youth with known risk factors, for example, children
living near the 2004 Tsunami have PTSD rates ranging from 30-71% [12,13].

Maternal or caregiver mental health is one of the most consistent correlates of CMH
problems, together with markers of lower socioeconomic status and negative life events
[10,14,15,2,16,17]. The impact of maternal depression on CMH is thought to start early in
development and persist throughout the child’s life [18-23]. Although chronic, unremitting,
depression appears to be most deleterious, the impact of depressive episodes during specific
developmental periods, such as prenatally, independent of postnatal maternal depression
remains less well understood [24,25]. Efforts at understanding how different patterns of
maternal mental health problems early in the child’s life may affect CMH problems may
yield important information about preventing the onset of problems in the child [26,27,16].
The literature is inconclusive about this. Moreover, very few studies in South Asia have
examined the pattern of maternal depression over time on CMH.

CMH studies from India, Sri Lanka, and Bangladesh that are based on general outpatient
clinic, community, or school based samples report CMH problems affecting 1.8% to 21% of
children [14,28,11,29,4,30-33]. Specific to Pakistan, Syed and colleagues conducted a study
of 5-11 year old children in private and public/community schools. Utilizing the Strengths
and Difficulties Questionnaire (SDQ) they report that 34% of the parents rated their children
in the ‘abnormal’ category in the Total Difficulties (TD) score [34,35]. Furthermore, the
factors most strongly associated with a worse SDQ score included male gender and
attending a community school (vs. a private school). Lassi and colleagues examined child
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mental health within the context of two different orphanages and found that 33% of the
children were identified as being in the abnormal category of the TD score as rated by their
foster mothers [36]. Within a more clinical setting, 55% of children of parents with an
identified psychiatric illness in Lahore, Pakistan were rated as having “abnormal” scores on
the SDQ, compared with 28% from a control group of children from a neighboring school
[37].

Our paper has two aims. First, we describe the levels and correlates of emotional and
behavioral difficulties, as measured with the Strengths and Difficulties Questionnaire (SDQ),
in a population representative sample of children in rural Pakistan. Second, we examine the
association of maternal depression, assessed at 2 time points, prenatally and when the child
was 7 years old, on CMH.

Study Participants

This community based epidemiological study tracks a birth cohort sampled from two rural
sub-districts of Rawalpindi, Pakistan (population 600,000). This sample was part of a cluster
randomized controlled trial of a perinatal depression intervention called the Thinking
Healthy Programme (THP), conducted in 2005-2007 [38]. The trial recruited depressed
women in the third trimester of pregnancy and followed them till twelve months postnatal.
These women resided in 40 Union Councils, which also formed the unit of randomization
for the original trial. Baseline maternal inclusion criteria consisted of being 16—45 years old,
married, and free of serious medical illness.

In total, 3518 pregnant women were assessed for depression using the Structured Clinical
Interview for DSM-IV Disorders (SCID), with 903 eligible women meeting diagnostic
criteria (24%). The recruitment rate into the intervention was 93%. Of these 903 women,
705 mother-child dyads were interviewed at child age 12 months at the end of the THP trial
[38]. The current study took place when the children were approximately 7 years old and we
re-enrolled the mother-child dyads from the trial. We also enrolled 300 mother-child dyads
from the list of prenatally non-depressed mothers who were screened out of the THP trial.
These dyads were matched on village for each prenatally depressed dyad and then randomly
selected from the list. Details of the re-enrollment procedures are described in detail
elsewhere [39]. For the current study household interviews with the mother-child dyads were
conducted March 2013-January 2014.

The current analysis therefore consists of 585 children of mothers who were diagnosed with
depression during their third trimester of pregnancy and 300 children of women who were
not depressed at the time of the third trimester assessment. This sampling strategy
oversamples high risk children relative to the underlying population. So as to estimate levels
of child mental health problems representative of the overall population from which the
sample was drawn, we use sample weights to appropriately balance the analytical
contributions of children born to mothers who were and were not depressed prenatally based
on the original prevalence of depression of 24.21%. This weighting strategy effectively
reduces the analytical contribution of a child born to a woman who was depressed prenatally
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relative to the contribution of a child born to a woman who was not depressed prenatally.
Since the sampling strategy is based on the mother, the result is a sample of children born to
a population representative sample of mothers who were pregnant in 2005/2006.

Ethical approval was attained for all study activities from the Institutional Review Boards
(IRBs) of the Human Development Research Foundation in Islamabad, Pakistan, and Duke
University in the Durham, North Carolina, United States.

The Strength and Difficulties Questionnaire (SDQ) was used to measure socio-emotional
development [40-42]. This parental response measure has been used extensively globally
and has been used and validated in Pakistan [34,43,44]. A Total Difficulties (TD) score is
generated by summing the scores for indicators of difficulties in four behavioral and
emotional areas: emotional, conduct, hyperactivity and peer problem scales. The possible
range of the TD score is 0-40. A pro-social scale is also included. We present mean values
for each scale as well as the proportion of children who fall into the normal/borderline/
abnormal categories as defined by Goodman and colleagues [42]. These categories were
originally created so that approximately 80% of children would fall in the normal category,
10% borderline, and 10% abnormal and are not meant to necessarily be indicative of a
specific diagnosis [42].

Maternal depression for all women in the sample was available at two time points: in the
third trimester of pregnancy and during the follow-up study approximately 7 years later.
Both assessments relied on the same Structured Clinical Interview for DSM-1V Disorders
(SCID) which inquires about depressive symptoms in the past two weeks [45]. The SCID
has been widely used in community epidemiological research in numerous cross-cultural
settings, including Pakistan [46]. The two depression assessments were used to create a
categorical variable with four values, named: “never depressed”, “only depressed
prenatally”, “only depressed currently” at the time of the study, and “depressed at both
times” prenatally and during current study. In the present analysis, it is not possible to
differentiate women who were depressed at both times into those who have been depressed
through the intervening period from those who have been depressed episodically.

Several socio-demographic factors were included in the analysis based on their prior
association with maternal depression and CMH in the literature. These include household
socio-economic status (SES), which is a relative ranking defined as the overall financial
status of the household compared to other households within the same village, ranging from
richest to poorest, as determined by the community health worker assigned to that village.
Family structure was categorized as either nuclear or joint/extended. Additional variables of
interest include maternal age and education. Index child related variables include age,
gender, current grade enrolment, and number of siblings.

After presenting raw numbers in Table 1 to describe the study sample, all other findings
presented in the table and text incorporate sampling weights resulting from the oversampling
of prenatally depressed women, which allows the results to be interpreted as population
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representative. Initial comparisons between groups were conducted using Chi-sq and t-tests.
Joint F-tests for overall group comparisons, and pairwise tests for specific comparisons were
used in Table 2. The final model was a linear regression (StataCorp, College Station, Texas),
with clustering at the level of Union Council. The main exposure of interest was pattern of
depression (never, only prenatally, only currently, both time points) and the outcomes of
interest were the SDQ TD score as well as each of its individual component scales. All
models include adjustments for child gender, family structure, SES, mother’s age, mother’s
education, and an indicator variable for interviewer.

Results

Of the 705 mother-child dyads who were included in the original trial analysis at 12 months
post-partum, 584 (82.8%) were interviewed in 2013. Of the dyads not assessed, 106 women
moved and could not be located; 4 women died; 7 children died; 2 children were severely
developmentally disabled, and 2 women were ineligible due to psychosis. With the addition
of 300 dyads of mothers who were not depressed prenatally, complete data were available on
884 children. The maternal reported mean child age was 7.6 (range 6.6 to 8.5), with just
under half (47.7%) female (Table 1). The median level of education was currently enrolled
in 214 grade, and less than 1% of children were not enrolled in school. The children had an
average of 3 siblings, and more than half lived in a joint/multiple family household. At the
time of the survey, 14.9% of mothers were currently depressed, 24.2% were depressed
prenatally, and 6.6% were depressed at both time points. Children who lived in families with
a depressed mother were more likely to be classified as poor, with less educated parents and
a higher number of siblings.

Table 2 presents mean SDQ Total Difficulties (TD) together with the component scales and
their unadjusted associations with multiple socio-demographic risk factors. The mean
sample SDQ TD score was 10.6 (SD=5.1). Consistent with prior literature, boys had higher
SDQ TD scores than girls as well as higher Conduct and Hyperactivity scores. There was no
gender difference in Peer Problems, while girls had higher Emotional Problem and
somewhat higher Pro-social scores. Maternal education and number of siblings was not
associated with the TD score or any of the SDQ components.

Children who lived in nuclear families had a marginally higher TD score, which was driven
by higher Hyperactivity and Peer Problems scores, when compared with those living in a
multi-family or extended household. Socioeconomic status was also correlated with SDQ
scores: the Emotional Problems scale showed the strongest association with SES with a 1
point difference between the poor and rich groups (2.16 vs. 1.16, p-value for
difference=0.001).

Maternal depression emerged as a strong correlate of higher SDQ TD and component scales.
Children whose mothers were depressed at both prenatally and currently had the highest
SDQ TD scores, 12.81 (SD=9.1). The SDQ scores decreased in a step-wise fashion for
children whose mothers were only depressed currently at 11.21 (SD=3.5) to 10.79 (SD=8.4)
among those whose mothers were depressed only prenatally. For comparison, children of
mothers who were not depressed at either time point had an SDQ TD score of 10.24
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(SD=3.3). Pair-wise comparisons using t-tests between the never depressed vs. depressed at
both time points and the depressed only prenatally vs. at both time points are significant at
p<0.05.

Table 3 presents the percent of children in the normal, borderline, and abnormal categories
and their correlates. Overall, 12.4% of the children were rated in the abnormal category on
the TD score.The gender difference is large, with 15.4% of boys falling in the abnormal
range for the SDQ TD score, compared to 9.2% of girls. The highest prevalence of problems
was observed in the Conduct Problems category, where 47.1% of boys and 34.7% of girls
were in the abnormal category. Current maternal depression was associated with a large and
meaningfully higher likelihood of a child falling into the abnormal SDQ TD category, with
21.8% of children of currently depressed mothers in the abnormal category, compared with
10.8% of children of currently non-depressed mothers.

In Table 4, we present multivariate models of maternal depression patterns and SDQ scores,
after adjusting for potential confounders, including gender of the child, mother’s age,
mother’s education, family structure, and household SES. Only children whose mothers
were depressed at both time points had significantly elevated SDQ TD scores, by 2.87 points
(se=0.60, p-value<0.01), when compared with children of mothers who were not depressed
neither prenatally nor currently. Among the component scores, this pattern was consistent
for Conduct Problems and Hyperactivity. Depression pattern was not associated with Peer
Problems. For Emotional Problems, the presence of either episode of depression was
associated with an increased score relative to those with neither prenatal, nor current,
depression. Female gender was associated with almost a point lower TD score (beta= -1.03,
se=0.42, p-value=0.042, a pattern observed with Conduct Problems, Hyperactivity, although,
in the opposite direction, with Emotional Problems and the Pro-social score. Of the
remaining risk factors, socioeconomic status continued to predict SDQ scores. Living in a
nuclear family was marginally associated with a 0.75 higher SDQ TD score (se=0.41, p-
value=0.07). Neither maternal age nor maternal education were associated with SDQ scores,
although we note that education is correlated with socioeconomic status, so it may have an
impact that is absorbed by the SES control. The full set of coefficients from Table 4 are
presented in Appendix Table 1.

Finally, we also examined whether the magnitude of the association between maternal
depression and SDQ scores differed for bays vs. girls. Boys whose mothers were depressed
prenatally and currently had SDQ TD scores that were 4.47 points (se=0.9, p-value<0.01)
higher when compared with boys of mothers not depressed at either time point. In
comparison, the difference in SDQ TD scores among girls was almost negligible at, 1.09
points (se=0.68, p-value=0.12, interaction term p<0.01). This pattern was largely consistent
across components with the difference between boys of mothers who were depressed
prenatally and currently vs. who were not depressed at either time point being larger than
among girls.
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Discussion

In this community based sample of school aged children, the mean SDQ Total Difficulties
score was 10.6, with 12.5% of children scoring within the abnormal category of the SDQ
TD. Consistent correlates of higher SDQ TD scores included male gender, low family
socioeconomic status and maternal depression. Specifically, children of mothers who were
depressed prenatally and during the current study had significantly elevated total SDQ
scores, after adjusting for potential confounders. Furthermore, the impact of maternal
depression was stronger on boys’ problem scores as compared to girls’.

The mean of 10.6 and an estimate of 12.5% of behavioral and emotional problems in this
sample is somewhat higher compared to community based estimates from the US or UK but
lower than previous studies in Pakistan using the SDQ [47,48]. For example, the UK based
norm for a group of 5-15 year olds, as well as Japanese 7-9 year olds, is a mean of 8.4,
while for American 4-7 year olds the mean is 7.4 [47], In the Pakistan context for example,
Syed and colleagues reported a 34% prevalence in a school based sample of 5-11 year olds
[35,34]. One potential explanation for the difference between the two studies is that the
school based sample was likely to be more high-risk: the response rate of 45% in that study
suggests that parents who were more concerned about their children’s behavioral issues
could have been more likely to participate. This is much less of a concern in our study
because our sampling strategy is based on a cohort of women who were originally enrolled
during pregnancy. Other studies from Pakistan have reported the prevalence of 33% CMH
problems among children living in orphanages [36] and 35% among children attending a
pediatric outpatient clinic;[44] these could also be considered more high risk samples in
comparison to the general population. The mean TD score in both the school sample and the
pediatric clinic study was 14.4, compared with our mean of 10.6. However, risk factors show
similar patterns across studies with factors such as female gender and higher socioeconomic
status predicting lower SDQ scores.

A wide range in CMH problem estimates is not surprising given that previous studies use
multiple approaches of defining and measuring CMH problems in addition to being drawn
from a range of samples. The interpretation of differences in the distribution of SDQ scores
across countries has been the subject to debate [49]. What makes the comparisons more
difficult is the lack of representativeness of the data. Our estimate of 12.5% of CMH
problems is closer to several studies from other South Asian countries, although many of
these relied on instruments other than the SDQ. The majority of estimates among children
4-11 years old from community or school samples from India, Sri Lanka and Bangladesh
fall between 5.7% [14] and 19.2% [30], with multiple estimates in between [32,31,4,11].

Gender differences

Boys in our sample had higher TD, Conduct Problems, and Hyperactive scores than girls,
while girls had higher Emotional Problems scores and also higher (better) Pro-social scores.
We observed no gender differences in the Peer Problems component. While these gender
differences are largely consistent with previous studies in LMIC and HIC countries, there is
also some evidence of cross-cultural variation in both component scores across gender as
well as the factor structure of the SDQ components themselves for boys and girls [50-54]
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[55,23]. Furthermore, the strength of the association between maternal depression and worse
SDQ scores, as well as socioeconomic status and SDQ scores, was much stronger for boys
than for girls. The literature on boys’ vs. girls’ sensitivity to adverse risk factors, including
maternal mental health, suggests that the association may vary across specific risk factors as
well as age of the child during exposure to the risk factor [23,36,56-58]. For example, the
study comparing children across two types of orphanages in Pakistan found that girls’ SDQ
scores were more sensitive than boys’ to type of orphanage and living status of parents [36].
Another recent study suggests that boys” SDQ TD scores at age 7 are more sensitive to
alcohol consumption during pregnancy than girls’ scores [59]. Exploring such differences
further may shed light into the specific ways that boys’ and girls’ development is impacted
by exposure to varying psychosocial stressors, including maternal depression, in early
childhood.

Maternal mental health

This is the first study to our knowledge from South Asia utilizing maternal depression data
from both the prenatal period and in middle childhood (mean child age 7.6). We found that
only the presence of multiple depression episodes, as defined by the presence of prenatal and
current depression, is associated with higher levels of CMH problems. Our difference of
2.87 points in TD that is associated with maternal depression is similar to commonly
reported effect sizes from parenting interventions. For example, a study in Japan showed a
reduction of the TD score from 12.2 to 10.6 resulting from a positive parenting program[60],
while another intervention among preschoolers in the US lead to a drop in scores from 12.6
to 10.8[40]. Another study on the impacts of the Japanese 2011 earthquake and tsunami on
children reported that TD scores of 41-6t grade children were elevated by 2.5 points 30
months after the disaster[61]. Additionally, according to Goodman’s original criteria, the
borderline category reflects a score between 14-16, so a change of over 2 points is enough to
change the characterization of a child from the high end of normal to the low end of the
abnormal group [42]. In contrast, a 7.2 point difference was observed when comparing
children visiting a psychiatric clinic with controls in the Samad et al study in Pakistan[44].
Of the SDQ component scores, the one exception we observed was with the Emotional
Problems score, which was elevated among children of mothers who were depressed at one
point, either prenatally or currently. The deleterious impact of maternal depression on child
development is a well-established finding from other Asian countries as well as other LMIC
and HIC contexts [14,36,62,63,17]. However, previous studies typically do not use
population-representative data, and research on the differential impact of the specific timings
of depression episodes during a child’s first decade of life on various socio-emotional
outcomes has found conflicting evidence about the independent role of prenatal vs. post-
natal depression [64—-66].

Researchers have argued that a focus on depression trajectories themselves is crucial,
especially since chronic or recurrent depression is likely to affect multiple developmental
windows, with implications for multiple socio-emotional developmental domains [63,24,58].
Our findings that it is the chronic (or recurrent) pattern of maternal depression that is
associated with the highest behavioral and emotional problems support the notion of
cumulative risk on the one hand, and resilience on the other [67]. A single episode of
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depression either prenatally or during childhood does not appear to substantially increase
childhood risk; children appear to be resilient to the negative impact of this smaller dose of
maternal depression exposure. The Emotional Problems score (especially among boys) was
an exception to this pattern.

Although this was not the main goal of our analyses, our findings are largely not consistent
with the fetal programming hypothesis which suggests independent effect of prenatal
depression on child development. This is not surprising given the emerging evidence that it
may be prenatal anxiety (vs. depression) that is most strongly correlated with child socio-
emotional outcomes independent of postnatal symptoms [68—71]. Given the high co-
occurrence of anxiety and depression symptoms, future research would benefit from
assessing both types of symptoms prenatally. Finally, the presence of multiple depression
episodes (prenatally and currently) may be indicative of chronic maternal depression which
may, in turn, point to underlying genetic risk. The genetic contribution to child CMH likely
reflects multiple mechanisms, including through variations in sensitivity to the environment
as well as epi-genetic processes [17].

Methodological Considerations

There are several methodological considerations to keep in mind while interpreting these
findings. The current analysis relies solely on the SDQ to indicate child mental health
problems, making it subject to the limitations of using only one tool with 25 maternal
reported items. Prior studies suggest there can be discrepancies between SDQ derived
‘caseness’ compared to clinical interviews, suggesting that the SDQ may not be, by itself,
the most appropriate proxy of the presence of a disorder [72]. This is one of the reasons why
we did not utilize this feature of the SDQ. Also, for the current analysis we used the
published cutoff for the abnormal category to be most consistent with cross-cultural
literature. Samad and colleagues [44] provide a one point higher cutoff of 17/18 for the Total
Difficulties score, which would result in the percent of children in the abnormal category
decreasing to 10.5% in our sample. Our emphasis on differences by risk factors in raw
scores vs. categories nonetheless yielded results consistent with studies relying on the
abnormal categorization [14]. Concerns have also been raised about the cross-cultural
validity of the SDQ itself, pointing to low internal consistency levels of some of the
component scales as well as different factor structure in different cultural contexts [49,54].
The SDQ is also mother reported, and there is evidence that depressed mothers may over-
report their children’s emotional and behavioral problems, a bias that can be reduced with
effective interviewer training[73,74]. However, we do not expect this to significantly bias
our findings as our main finding is not with current maternal depression. Our findings are
correlational and we are not able to make any causal statements about the true role of
maternal depression on child mental health problems. Because our sample was very
homogenous in age we were not able to examine changes in SDQ scores according to age.
Finally, using the objective prenatal assessment of depression allowed us to not have to rely
on retrospective accounts of depressive symptoms, which could have been biased by current
depressive symptoms.
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Conclusions

This study contributes to our growing knowledge of child mental health and its correlates
cross-culturally. We found evidence of elevated levels of emational and behavioral problems,
highlighting the need for effective, and affordable, interventions in this low-resource setting
[2]. A recent study in India revealed that 48% of mothers believed that mental health
problems are treatable with another 48% being unsure,[14] suggesting that there is openness
to interventions. Given the strong association of CMH with maternal depression, any
intervention efforts should give strong consideration to maternal mental health.
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Table 1:

Characteristics of Population Sample (unweighted numbers and weighted percentages and means)

Overall Sample

unweighted n/N or

m* Weighted % or mean”

Female Gender 436/885 47.6%
Age (mean) 7.57 (SD: 0.12) 7.57 (SD: 0.11)
School Attendance:

Kindergarten 66/885 8.00%

First Grade 182/885 19.20%

Second Grade 385/885 41.10%

Third Grade 244/885 31.00%

Not in School 8/885 0.80%
Family Structure:

Nuclear 403/885 42.2%

Joint / Extended & Multiple Households 482/885 57.8%
Mother’s Age (mean) 34.51 (SD: 5.74) 34.2 (SD: 5.40)
Mother’s Education:

None 323/885 32.60%

1to5 259/885 26.80%

6to 10 255/885 31.90%

11 or more 48/885 8.70%
No. of siblings:

Less than 3 307/885 38.15%

3 or more 578/885 61.53%
SES of household:

Richest & Rich 62/885 9.1%

Moderate 453/885 51.5%

Poor & Poorest 370/885 39.4%
Mother’s current depression status:

Not Depressed 693/885 85.1%

Depressed 192/885 14.9%
Mother’s Prenatal depression status:

Not Depressed 300/885 75.8%

Depressed 585/885 24.2%
Overlap in Mother’s Depression Status:

Never Depressed 267/885 67.43%

Depressed prenatally but not currently 426/885 17.65%

Depressed currently but not prenatally 33/885 8.33%

Depressed both prenatally and currently 159/885 6.59%

*
n/N represents the number of individuals in a particular group out of the number in the study sample; Population weighted % or mean incorporates
sampling weights so that values are representative of entire study area population
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