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Introduction or background: It is well established that postnatal depression

(PND) is prevalent in high-income countries and is associated with negative

personal, family and child developmental outcomes.

Sources of data: Here, studies on the prevalence of maternal PND in low- and

middle-income countries are reviewed and a geographical prevalence map is

presented. The impact of PND upon child outcomes is also reviewed.

Areas of agreement: The available evidence suggests that rates of PND are

substantial, and in many regions, are higher than those reported for high-

income countries. An association between PND and adverse child developmental

outcomes was identified in many of the countries examined.

Areas of controversy: Significant heterogeneity in prevalence rates and impact

on child outcomes across studies means that the true extent of the disease

burden is still unclear.

Areas timely for developing research: Nonetheless, there is a compelling case for

the implementation of interventions to reduce the impact of PND on the quality

of the mother–infant relationship and improve child outcomes.
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Depression is the most frequently occurring psychiatric condition
among women of childbearing age, with .8% being affected at any
given time.1 Depression occurring amongst women specifically in the
postnatal period has been the focus of a great deal of research in the
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high-income world for a number of reasons. Postnatal depression
(PND) is common, with prevalence rates estimated at around 7–13%
in high-income countries.2 PND is associated with impairments in
mother–infant interactions, as well as longer term disruption of emo-
tional and cognitive development of the infant.3 An important finding
from research in high-income countries is that socio-economic status is
a key moderator of the effects of PND on parenting difficulties and
subsequent child development.4 Thus, in poor economic environments,
especially in the context of low levels of social support, parenting diffi-
culties are more likely and the risk of negative child outcomes is raised.
Until relatively recently, little research has been conducted on PND in
low- and middle-income contexts.5–7 This is important because socio-
economic adversity in these contexts is high, not only raising the risk
of negative effects on children, but also raising the risk of maternal
depression itself.

A scientific consensus is emerging that the origins of adult disease
are frequently found among developmental and biological distur-
bances that occur in the early years of life.8 The extent to which
early experiences are considered formative has also been underlined
by the World Health Commission on Social Determinants of Health
treatise (2008), which concludes that giving each child the best start
in life is the highest priority for reducing health inequality. Thus,
understanding the early rearing environment of young children is im-
portant because it has the potential to have effects on later health
and development.

In this review, we first examine the prevalence rates of PND in low-
and middle-income countries. We then consider what is known about
the impact of PND on children in low- and middle-income contexts
across the domains of physical and psychological development. We
consider how the presence of HIV may impact on child development,
indirectly by compromising maternal mental health, as well as through
direct pathways. Finally, we review the small number of intervention
studies conducted in this field. We conclude by considering priorities
and strategies for intervention.

Search strategy and selection criteria

In order to examine prevalence rates of PND in developing countries,
we searched Medline, Psychinfo, the Cochrane Library, PubMed, Web
of Science, Scopus and Science Direct for reports published between
1970 and August 2010. We used the search terms ‘postpartum’ or
‘postnatal’ or ‘puerperium’ in combination with the terms ‘depression’,
‘low income country’, ‘middle-income country’, ‘LMIC’, ‘low and
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middle income country’, ‘Africa’, ‘Asia’ and ‘South America’. We also
searched the reference lists of articles identified by this search strategy
and selected those we judged to be relevant. Because of the emerging
nature of this body of research literature, we adopted an inclusive
approach to study selection. Therefore, we included all relevant and
accessible journal articles, dissertations and book chapters that assessed
maternal depression occurring in the period 1 week to 1 year post-
partum (see Fig. 1).

We included studies that reported an estimated number of cases of
depression among identified mothers. Several studies measured depres-
sion at multiple time points. In these cases, one depression measure
was selected based on the following order of preference: (i) data from
standardized clinical interviews; (ii) data from the Edinburgh PND
Scale; (iii) data from the earliest time point within 1 week to 1 year.
For each country, a mean prevalence rate of PND was obtained by div-
iding the number of all cases by the total number of subjects across
studies.2

Prevalence

Although almost 90% of the world’s children live in low- and
middle-income countries, far less is known about prevalence rates of
PND in these countries in comparison to high-income countries. Reliable
estimates of the prevalence of PND in these contexts are essential to the
development of national and international health policies for interven-
tion. Existing evidence suggests that PND is not only common, but also
results in substantial risk to child development.9 Epidemiological studies
have found high rates of depression in low- and middle-income countries,
particularly amongst women facing socio-economic difficulties5,6,10

Furthermore, these studies report significant heterogeneity in prevalence
across different regions. Given such heterogeneity, Figure 2 presents the
mean prevalence in each individual country.

The majority of work to date has focused on prevalence rates in
Asian countries, with a total of 33 studies conducted in 12 countries in
the continent. Wide ranges in prevalence have been reported both
within and between countries. Estimates have ranged from more than a
third of women in a given region (e.g. India, Pakistan) to one woman
in 20 in other regions (e.g. Nepal). The lowest average rates of PND
have been reported in Nepal (4.9%) and the highest in Vietnam (33%).
Nine countries had prevalence rates higher than the estimated preva-
lence of 13% in high-income countries.2

In Africa, a wide range of prevalence ranges have been reported in 23
studies conducted in 10 countries. No clear differences emerged in
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prevalence rates between northern and sub-Saharan African countries.
The lowest average rates have been reported in Uganda (7.1%) and
highest in Zimbabwe (33%). The majority of African countries have
estimated prevalence rates higher than that those found in high-income
countries.

Fig. 1 Flow chart of studies included in systematic review.
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Prevalence studies in South America have reported wide estimate
ranges within countries and across the continent. The 15 studies con-
ducted to date from 4 South American countries suggest that preva-
lence, while highly variable, is at the higher end of the worldwide
spectrum. The lowest average prevalence rate was found in Barbados
(16.0%) and the highest in Guyana (50.0%). In Eastern Europe, data
were available for two low- and middle-income countries, Hungary
(10.8%) and Turkey (22.4%).

Of the 28 low- and middle-income countries where studies have been
conducted, 22 have average prevalence estimates higher than those seen
in high-income settings. However, the substantial variance in estimates
seen across studies for almost all counties means that it is difficult to
assess the extent of the disease burden.

At least part of the variation in prevalence estimates within and across
countries may be related to the different screening tools, postnatal stage,
assessment measures and cut-off scores used in these studies. The
Edinburgh PND Scale (EPDS) is the most extensively used measure for
PND across a wide variety of countries and languages, but other studies
have employed structured psychiatric interviews (e.g. Structured Clinical
Interview for Diagnostic and Statistical Manual of Mental Disorders,

Fig. 2 Map displaying estimated prevalence of PND by country. Colours indicate the esti-
mated prevalence of PND across studies in each country. Colours represent increasing
prevalence: green indicates ,13% (the established estimate across high-income countries);
yellow, 13–19.9%; orange 20–29.9% and red 30–50%.
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4th Edition (DSM-IV)), or a range of self-report scales including the
Beck Depression Inventory (BDI), revised Clinical Interview Schedule
(CIS-R), the World Health Organization (WHO) Self-Reporting
Questionnaire (SRQ), the Centre for Epidemiological Studies Depression
Scale (CES-D), the Mini International Neuropsychiatric Interview, the
Hamilton Depression Rating Scale, Zung’s Self-Rating Depression Scale,
and the Kessler scales. These different scales appear to result in quite dif-
ferent estimates, even for the same women at the same time point. For
instance, one study in India reported a prevalence of 24.5% using the
BDI and 32.4% using the EPDS.11 There is also evidence to suggest that
the CES-D classifies more women as having postnatal depressive symp-
toms than the EPDS.12 It has also been suggested that the SRQ might be
more widely applicable to different cultures than the EPDS, because it is
simple, easy to translate, universally understood and includes ‘somatic’
items, while the EPDS does not.13

Only 24 of the 84 studies included here used diagnostic interviews to
establish the presence of PND; the remainder report on the number of
women scoring over specified thresholds on an inventory for depressive
symptoms. Figure 3 presents a box plot comparing prevalence estimates

Fig. 3 Boxplot showing estimates of PND prevalence using questionnaires vs. clinical inter-
views. Estimates are based on all available data from questionnaires and interviews in each
country. In studies with more than one time point, data from the earliest point (after 1
week) was used. The prevalence of PND in high-income countries is estimated at 13% (indi-
cated by the grey line).
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obtained from diagnostic interviews and questionnaires in the 12 coun-
tries where both sources of data are available. Although not consistent
across all countries, questionnaires generally provide higher prevalence
estimates than diagnostic interviews.

While the EPDS is the most widely used questionnaire measure, a
range of cut-off points have been used in the studies included here. A
general consensus for EPDS cut-offs is 13 or more. However, in the 36
studies with specified cut-offs, only 17 used this cut-off and the
remaining studies used lower cut offs. At a cut-off of 13 or more,
studies have still reported high prevalence rates, e.g. 50% in Turkey.14

Other studies have used lower cut-off points, such as scores of .10
and have reported lower prevalence rates, e.g. 22% in Bangladesh.15

The timing of assessments has also differed considerably across
studies, precluding direct comparisons. Some studies tested women as
early as 2 weeks postpartum, others up to 52 weeks and others again
included women both early and late in the postpartum period. A
number of studies have examined samples of women ranging 8 to 52
weeks postpartum. In some studies in high-income countries, the preva-
lence of postnatal depressive symptoms has been shown to decrease as
time passes,16–18 while in others, prevalence remains relatively stable19

and in others still, prevalence has been shown to increase over time.20

There is a clear need for a consensus on best practice cut-off scores,
timing of assessment and scales if reliable estimates of prevalence are to be
obtained.21 Ensuring clinical and cost-effectiveness in screening requires
this consensus, in particular given the high cost of treating false posi-
tives.22,23 Further, research needs to consider the role of somatization both
during pregnancy, and in particular cultural contexts, and how it may
affect prevalence reporting particularly on measures such as the BDI.24,25

Risk factors for PND

Four systematic reviews have identified the following risk factors for
PND in high-income countries: history of any psychopathology (includ-
ing history of previous PND), a lack of social support, poor marital or
partner relationship and recent negative life events.2,26–28 There is also
a raised risk of PND amongst immigrant populations.29

While poverty and economic adversity are associated with maternal
depression in both high-income and low- and middle-income countries,
low- and middle-income countries are characterized by higher rates of
poverty and economic stress than elsewhere. The relatively high preva-
lence of maternal depression in low- and middle-income countries may
be a result of women’s exposure to risk factors for depression30 such as
socio-economic hardship, and especially in sub-Saharan Africa, the
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high prevalence of HIV/AIDS.5,6,31 Furthermore, gender inequalities
may be relevant in some areas. For example, research from India has
found that disappointment with the birth of a female child is associated
with the development of PND.32 In contrast, in Africa lack of support
and marital or family conflict are more commonly associated with
PND than gender of the infant.33 High rates of PND in low- and
middle-income countries may also reflect the lack of protective factors
that can buffer against the onset of depression. For example, while
better educated women are less likely to become depressed than poorly
educated women,10 gender inequalities in secondary education are
typical in many low- and middle-income countries.

Impact of PND on child development

In this section, we examine whether PND is associated with disturbances
in child health and development in low- and middle-income contexts by
reviewing key studies. In low- and middle-income countries, carers, par-
ticularly the mother, play a critical role in child survival and develop-
ment. The environment in which mothers provide caregiving is typically
more adverse than in high-income countries, with mothers facing great
physical burdens daily.34 Overcrowding, a lack of running water or elec-
tricity and poor sanitation are common. In these circumstances, in add-
ition to initiating and maintaining exclusive breastfeeding until 6
months, mothers have to manage weaning, hygiene, water sanitation
and ensuring that the child is immunized. If the child becomes unwell,
the mother needs to recognize the illness, provide care, obtain external
help and carry out treatment. Clearly, the mother’s mental health may
play an important role in how well she is able to perform these caregiv-
ing behaviours. For example, depression is typically characterized by
poor concentration, lethargy, sleep disturbance and low mood, all of
which could interfere with a mother’s capacity to carry out these tasks.

Until recently, most research on the impact of PND on child develop-
ment has derived from populations in high-income countries. In high-
income countries, there has been considerable research on the impact of
maternal depression on infant psychological rather than physical
development, whereas the reverse is true for low- and middle-income
countries.

Infant physical health

The best global indicator of a child’s well-being is growth, because
infections, a lack of food or unsatisfactory feeding practices, or more
frequently a combination of these, are principal factors affecting
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physical growth and cognitive development. A child’s body responds to
poor nutrition in a number of ways that can be measured using growth
indices. Wasting is a short-term response to inadequate nutritional
intake and is measured by weight relative to length/height. Stunting is a
longer term response that reflects a deceleration or cessation of growth
measured by length/height relative to age. Wasting and stunting there-
fore discriminate between different processes. Wasting is considered to
be the index of choice for severely malnourished children who may be
at raised risk of death.35,36 Stunting is thought to best reflect the long-
term cumulative effects resulting from inadequate diet and/or recurrent
illness. A third widely used growth index, weight for age, can reflect
either stunting and or wasting, therefore does not discriminate between
short- and longer term forms of poor nutrition. There is strong evi-
dence that poor growth is associated with impaired cognitive develop-
ment and deficits in school performance and intellectual achievement37

Growth impairment in early childhood is also associated with signifi-
cant functional impairment in adult life.36,38

Poor child growth is a major public health problem in low- and
middle-income countries. It has been estimated that .220 million chil-
dren aged ,5 years in low- and middle-income countries have substan-
tially impaired growth.36 Recent estimates suggest that stunting, wasting
and intrauterine growth restriction are the cause of 2.2 million deaths
and 21% of disability-adjusted life years lost among children ,5 years
old.39 Physical development of infants is a particular problem in Asia. In
what is referred to as ‘the Asian enigma’, the nutritional status of children
in South Asia has been found to be poorer than those of children in
Africa, despite comparable economic conditions.40 Determinants of the
disproportionately higher rates of child undernutrition in this largely
food-sufficient area are not well understood.34 Evidence appears to indi-
cate that as the amount of food available per person increases, its relative
power to reduce child malnutrition weakens.41 Consequently, attention
has gradually been turning to factors other than nutritional intake, such
as maternal behaviour and health and socio-cultural practices, which
may influence child health and development.

A number of recent studies have examined whether maternal depres-
sive symptoms are associated with child nutritional outcomes as
indexed by inadequate growth. Overall, findings from these studies
have been mixed, with strong associations reported in some regions but
not others. Three published studies to date, all based in South Asia,
have examined the predictive relationship between maternal mental
health problems during pregnancy and child physical outcomes. One
study of mothers in rural Pakistan found that depressive symptoms
during pregnancy were associated with low birth weight status.42

A second study in Pakistan found that prenatal depression in mothers
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predicted poorer growth outcomes in infants at 2, 6 and 12 months,
with poorest outcomes for those infants of mothers with persistent de-
pression.43 In this study, PND was also found to have an independent
effect on growth outcomes. A third study in India found an association
between more broadly defined maternal psychological morbidity
during pregnancy and low birth weight.44 It is interesting that evidence
from high-income countries of an effect of depressive symptoms during
pregnancy on birth weight has been conflicting.45,46 However, if such
an association does exist in low- and middle-income countries, these
infants may be especially vulnerable because low birth weight is itself a
risk factor for adverse outcomes; furthermore prenatal maternal depres-
sion is the strongest predictor of PND,47 which itself is associated with
compromised child development.

Several recent studies from South Asia have reported an association
between maternal PND and concurrent measures of child growth. In a
cohort study in Goa, India, PND between 6 and 8 weeks was an inde-
pendent predictor of concurrent low weight and length for age.48 A
study in rural India produced similar findings: infants between 6 and
12 months who were underweight or stunted were more likely to have
a mother with depression than infants with normal weight.49 In
Bangladesh, infants of mothers with high levels of depressive symptoms
were more likely to be stunted at 6 and 12 months of age.50 In
Pakistan, one study reported that underweight 9-month-old infants
were significantly more likely to have a mother with high levels of dis-
tress (defined by the WHO SRQ) than infants of normal weight.51 A
cross-sectional study in both India and Vietnam found that maternal
common mental disorder, as measured by the SRQ, was associated
with greater likelihood of stunting and underweight status in infants
aged between 6 and 18 months.52

The association between maternal depressive symptoms and poor
infant physical growth has been reported in some countries beyond
South Asia, but not others. In Jamaica, mothers of infants aged
between 9 and 30 months with impaired physical growth (stunting,
wasting and underweight status) had more depressive symptoms than
mothers of healthy infants.53 However, when socio-economic status
was taken into account, there was no independent relationship between
psychosocial function of the mother and the infant’s growth status. In
one Brazilian study, the mothers of underweight infants aged ,2 years
were more likely to have a mental disturbance than mothers of healthy
children.54 More recent studies of Brazilian mother–infant dyads also
found an association between maternal depressive symptoms and child
growth measures, but the pattern of the relationship was somewhat dif-
ferent; maternal depressive symptoms were associated with stunting in
infants aged between 6 and 24 months, but overweight rather than
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underweight status.55 A study in Peru found no association between
maternal common mental disorder and stunting or weight for age.52

Findings from sub-Saharan Africa have differed from country to
country, with some studies reporting an association and others not. In
a longitudinal study in Nigeria, infants of mothers with depression at 6
weeks after birth had significantly poorer growth compared with
infants of healthy mothers, as measured by weight for age and stunting,
at 3 and 6 months, but not at 6 weeks and 9 months.56 In Malawi,
infants of mothers with common mental disorder were more likely to
be stunted, but not underweight, than infants with healthy mothers at
9 months of age.57 A study from Ethiopia found no association
between maternal common mental disorder and infant underweight
status or infant stunting.58 One study in South Africa found no clear
relationship between maternal depressive symptoms and infant stunting
or weight for age.7 One more recent longitudinal study in
Soweto-Johannesburg in South Africa found that PND was associated
with stunting at 2 years of age, and that stunting mediated the negative
effect of PND on behaviour problems.59

It is unclear why maternal depression appears to be related to infant
growth in some countries but not others. The most robust evidence
base for an association between depressive symptoms and impaired
growth comes from South Asia. Across countries and cultures, there
are considerably different psychosocial experiences associated with the
birth of a child, such as in the rates of lone motherhood, the nature of
marriage, family and kinship and variations in the support that new
mothers receive. It may be that socio-economic and socio-cultural
factors interact in determining the effect of maternal mental health on
child nutrition. It has been argued that South Asian women have a
poorer social status and are less empowered than women elsewhere.52

In such a context, a mother with depression may find it more difficult
to secure appropriate nutrition for her infant. In South Asia, infant
gender (having a girl) has been shown to be a powerful determinant of
maternal mental health difficulties,48 which does not appear to be the
case in Africa. Other possible reasons include different breastfeeding
practices and maternal nutrition, or other social and genetic factors.
Further studies are necessary to determine whether antenatal depression
has an impact upon birth weight in Sub-Saharan Africa and other low-
and middle-income countries and whether this has an impact upon
subsequent measures of infant growth. There are several possible
mechanisms through which maternal depressive symptoms could be
linked to impaired foetal and infant growth including, maternal under-
nutrition and poor self-care,60 disruption to mother–infant interac-
tions,61 increased rates of infant diarrhoea62 and early termination of
breastfeeding.63
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Breastfeeding

It is recommended, as a critical public health measure, that all infants
are breastfed exclusively up until 6 months of age (WHO, 2010). This
recommendation is especially important for low- and middle-income
contexts where the protective effects of breastfeeding are more evident
than in high-income countries.64 In high-income countries, there is evi-
dence linking PND with premature cessation of breastfeeding or sub-
optimal breastfeeding practices65 Consistent with this, depressive
symptoms have been associated with premature cessation of breastfeed-
ing across a number of studies in low- and middle-income countries.
Mothers with depressive symptoms in the first 4–6 weeks postpartum
were likely to stop breastfeeding earlier than non-depressed mothers,
both in Nigeria56 and in Brazil.66 Mood at 7 weeks predicted
Barbadian mothers’ current and future preference for breastfeeding, as
well as actual feeding behaviour at 6 months.67 In Pakistan, the preva-
lence of depression was higher in a group of mothers who had stopped
breastfeeding early than in a group of mothers who continued to
breastfeed.68 However, two studies have found similar rates of breast-
feeding in the first 4 postnatal months in mothers with and without de-
pression in Brazil66 and Turkey,69 suggesting that depressive symptoms
do not necessarily disrupt breastfeeding. Again, the reasons for the as-
sociation between maternal depression and breastfeeding duration are
unclear, but are likely to be multi-factorial.

Diarrhoea

Diarrhoea is another major public health concern in low- and
middle-income countries. Annually, it kills �2.2 million people, the
majority of whom are infants or young children.70 Preventing diar-
rhoea in infants requires the caregiver, typically the mother, to take
sanitation measures and be alert and responsive in the challenging
environment of a poor community. Two studies have reported an asso-
ciation between maternal depressive symptoms and infant diarrhoeal
episodes. Infants of depressed mothers had significantly higher rates of
diarrhoea per year than those of healthy mothers in Pakistan62 and in
Nigeria, where the infants also had higher rates of other childhood
illnesses.56

Cognitive and emotional development

Findings from a diverse range of studies in high-income countries suggest
that PND, especially if chronic and in situations of wide socio-economic
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difficulties, poses a risk for long-term poor cognitive functioning in the
child.3 While the vast majority of work on the impact of PND on infant
cognitive development has been conducted in high-income settings, there
is emerging evidence for an effect in at least some low- and middle-income
countries. In India, Patel et al.48 found that the 6-month-old infants of
mothers who had PND at 6 weeks had significantly lower mental, but not
motor, quotient scores, than infants of non-depressed mothers. A study of
mothers in Barbados similarly found that PND at 7 weeks predicted lower
infant social and cognitive performance at 6 months.71 Finally, in
Ethiopia, maternal symptoms of mental disorders were negatively asso-
ciated with their children’s scores on personal–social, fine motor, gross
motor and overall development between 3 and 24 months, but not their
language scores.72 The limited number of studies in low- and
middle-income contexts precludes conclusions about the impact of PND
on cognitive development, but given that socio-economic hardship
appears to moderate the impact of maternal depression on infant cognitive
development, further studies in this area are clearly warranted.

The capacity of parents to provide the kind of care that promotes
secure infant attachment and good psychological developmental in child-
hood may be compromised in adverse conditions such as poverty, espe-
cially in the context of maternal PND.73 This is of particular concern for
populations in low- and middle-income countries. Nonetheless, few
studies have examined the emotional and behavioural development of
children in the context of PND in low- and middle-income countries.
One study in South Africa found marked impairments in interactions
between dyads where the mother had depression compared with healthy
mothers.61 A follow-up study found that these early parenting difficulties
were associated with subsequent insecure infant attachment.74

HIV, maternal depression and infant outcomes

Although it is increasingly recognized that Asia and parts of Eastern
Europe are facing a major HIV problem, the HIV pandemic has been
particularly devastating in sub-Saharan Africa where two-thirds of
infected people live, and where widespread poverty and poor nutrition
already undermine children’s health and well-being. Half of the new
infections in 2005 occurred in the 15–24 age group, the next gener-
ation of parents. In some parts of sub-Saharan Africa up to 50% of
women attending antenatal clinics are HIV positive.75 There is now a
body of evidence that indicates that even uninfected children of
HIV-positive mothers are at increased risk in terms of development.31

There is concern that receiving a diagnosis of HIV will impact on the
mother’s caregiving capacity and that one of the ways that this occurs
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is because of the effect on her mental state. Thus, being diagnosed with
HIV during pregnancy, when most African women learn of their diag-
nosis, often leads to depression and even suicidal feelings.76 While pre-
paring to bring a new life into the world, the mother is, at the same
time, confronted with the prospect of a chronic and potentially fatal
illness. Questions hang over the fidelity of her relationships and her
future fertility. In addition, the high levels of stigma associated with
HIV often disrupt her social and material support networks.77,78 The
combination of being diagnosed with HIV and being depressed is likely
to put particular pressure on a new mother and her parenting and may
well have a cumulative negative effect on mother–child interaction and
the child’s development.31 While some studies have shown that HIV in-
fection is associated with disturbances in mother–infant interactions.79

it is not clear whether this is related to the impact of maternal psycho-
social functioning or other factors.

Mediating mechanisms

Recent research has begun to focus on the mechanisms mediating the
relationship between PND and adverse child outcomes. Four main
pathways for the transmission of risk have been proposed, namely
genetic heritage, impairment of neuroregulatory systems, and indirect
effects of depression on the quality of caregiving exposure to environ-
mental stress.80 It is not clear whether these mechanisms might vary
between countries or cultures.81

Research, primarily from high-income countries, has shown that
compromises to the quality of the mother’s caregiving are a key mech-
anism by which maternal depression affects child development.3

There are several related, partially overlapping, dimensions of parent-
ing that have been identified as significant: notably, the missing of
infant cues, lack of contingent responsiveness, intrusiveness and poor
facilitation, as well as low parental mood itself.82 Some evidence exists
to suggest that in the developing world also, major depression in the
postnatal period can have a negative impact upon mother–infant inter-
actions,61 which in turn are related to negative outcomes in infant at-
tachment security,74 poor hygiene, gastrointestinal infections and
diarrhoea. Notably, infants of depressed mothers were less likely to be
fully immunized at 12 months compared with infants of non-depressed
mothers in Pakistan, possibly indicating a lack of appropriate health-
seeking behaviour in depressed mothers.43 Further work is required to
understand the mechanisms linking maternal PND and child outcome
in low- and middle-income settings.
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Interventions

The question that most urgently needs to be addressed is what can
be done to help women and their children, and in particular, what
intervention strategies are necessary to minimize the impact of mater-
nal depression? Interventions in the high-income world (not in the
context of depression) have been successful in effecting improvements
in mother–infant interactions and infant attachment when addressing
difficulties in parenting behaviours.83 It has, however, become clear
that interventions principally directed at improving mother–infant
interactions do not necessarily lead to improvements in maternal de-
pression,84 and treating maternal depression alone does not lead to
improvements in child outcome.85 An additional concern is that
healthcare resources are limited in the developing world, and conse-
quently, interventions that use locally available resources are a
priority.

Several randomized control trials (RCTs) in low- and middle-income
contexts have demonstrated that psychological interventions delivered
by local health workers may be helpful in reducing maternal depres-
sion and may have a positive impact upon some aspects of child de-
velopment. In a large-scale RCT in rural Pakistan, a perinatal
intervention programme using cognitive behavioural principles deliv-
ered by primary care health workers, compared with enhanced usual
care, halved rates of maternal depression.86 A reduction in maternal
reports of rates of diarrhoea and higher rates of completed courses of
immunization were found, but no overall difference in infant growth.
In an RCT in a socio-economically disadvantaged periurban settle-
ment in South Africa, examining an intervention specifically focused
on the mother–infant relationship, Cooper et al.87 found a significant
positive impact of their intervention, delivered by trained local
women, on the quality of the mother–infant interactions and on se-
curity of infant attachment. No significant impact on maternal depres-
sive disorder was found.

In another RCT conducted in Jamaica of a more general intervention
targeting child rearing and parenting self-esteem, improvements were
found in both maternal depressive symptoms (as measured by the
CES-D) and infant global development in the treatment compared with
the control group who received standard care.88 Again, the intervention
was delivered by local community workers who were specifically
trained. In India, community ‘participatory learning and action’
groups, focused on education and maternal and newborn health prac-
tices led to a significant reduction in neonatal mortality rates.89 While
the intervention was not targeted specifically at maternal depression, a
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reduction in moderate depression, as measured by the Kessler-10 item
scale, was found in the mother–infant intervention group compared
with the control group in the third year after the start of the trial.
Determining whether the improvements in the mother and infant out-
comes are sustained over time will be an important question for future
research.

Conclusion

Depression is a major contributor to the burden of disease in low-
and middle-income countries.90 PND is particularly important
because it occurs at the time when both the mother and her rapidly
developing infant are vulnerable to adverse effects in the environ-
ment. Prevalence studies have documented substantial rates of PND
across many low- and middle-income countries, with rates typically
significantly higher than in high-income contexts. Not only is an
infant’s development at increased risk of negative effects by the high
levels of social and economic adversity often encountered in low- and
middle-income contexts, but also it is likely to be further disrupted
by the impact of PND on the quality of caregiving from the mother.
There is compelling evidence linking PND to a raised risk of adverse
infant outcomes in high-income countries, and increasing evidence
for a similar association in low- and middle-income countries.36

Further, socio-economic status has been shown to moderate the
effects of PND on caregiving. There is a paucity of systematic inter-
vention studies in low- and middle-income compared with high-
income countries, but the available research suggests that mother–
infant interactions and maternal depression should both be targets
for treatment. Interventions that are sustainable and can be ‘scaled
up’ in low- and middle-income countries with relatively limited
resources are urgently required. The fact that such positive outcomes
have been obtained in the RCTs to date using lay workers is particu-
larly promising in this regard. It should be emphasized that despite
the adversity faced by mothers with depression and their infants in
low- and middle-income contexts, many children seem to remain
physically healthy and develop normally, demonstrating remarkable
resilience in both the quality of maternal caregiving and child devel-
opment. One of the biggest issues facing clinicians and policy-makers
is the stigmatization of psychological problems. In order to support
families with young children, where a caregiver is struggling with de-
pression, it is essential that community-based interventions are readily
available without stigma.
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