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Abstract
BACKGROUND: Depression during pregnancy is underestimated even though depression hurts the mother and the 
fetus to adulthood. Stunting is a problem of lack of nutritional status that begins during pregnancy.

AIM: The purpose of this article is to systematically identify the description and relationship between depression 
during pregnancy and stunting in children.

METHODS: The approach used is the systematic review method to search articles. The method used is reporting 
the findings using a choice guide for systematic reviews and meta-reviews analyses (PRISMA) 2020 and a flowchart. 
Articles were identified from 2010−2020 by conducting a literature search with the keywords “antenatal depression” 
OR “prenatal depression” OR “depression during pregnancy” and “stunting” in the electronic databases dataset by 
Sciencedirect Proquest, Google Scholar, EBSCOhost.

RESULTS: The search results found 1.446 articles selected into 20 journal articles that match the inclusion criteria.

CONCLUSION: The results found that depression during pregnancy correlated with risk factors for stunting. Health 
workers, especially midwives, can provide psychological care in antenatal care by considering preventive measures.
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Introduction

Stunting is a problem of lack of nutritional 
status that begins during pregnancy. Stunting in infants 
under five years (toddlers) in the world based on 2017 
data of 22.2% or around 150.8 million children under 
five [1]. Stunting can be prevented at an early age 
life is during pregnancy. Risk factors for stunting in 
pregnancy are a lack of nutrition and infections [2]. The 
psychological health of pregnant women will also affect 
the health of the developing fetus conceived. Based on 
research results, the results showed that depression in 
mothers will affect the health of the fetus risk of low birth 
weight babies (LBW) and will experience stunting later 
in life [3]. Depression during pregnancy is of particular 
concern because depression in the mother can paralyze 
the good function mother during pregnancy until the 
next life [4].

Depression during pregnancy is poorly 
understood by some pregnant women, especially 
in low-income countries and medium. It is possible 
because maternal health prioritizes maternal death, not 
morbidity for pregnant women [5]. Depression during 

pregnancy can be caused by several factors, namely 
individual vulnerability to stress, experience events 
stressful life like pregnancy, and history of depression 
before [6].

Depression during pregnancy can cause LBW, 
a marker of poor fetal growth that causes stunting 
in childhood and predisposes to health problems 
in adulthood [7]. Maternal depression symptoms 
negatively impact the health of the mother, fetus, 
child, and family. Maternal depression has an impact, 
namely antenatal care (ANC), which does not awake, 
use of drugs that poor nutrition, inadequate nutrition, 
preeclampsia, postpartum depression, suicide self, and 
interference in work or difficulty to work, thus disrupting 
economics [8], [9], [10].

Process about depression during pregnancy 
which causes premature birth, and LBW is still 
not clearly understood. The relationship between 
depression during vulnerable LBW pregnancies 
experiencing stunting in some research still does 
not show consistency whether related or not related. 
Still, the study results show that anxiety and stress 
are mediators of prematurity, whereas depression is 
a mediator of LBW [10]. The purpose of this article 
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is to systematically identify the description and 
relationship between depression during pregnancy 
and stunting in children in the world grouped by 
continent and country so that it can be used as a 
reference in implementing preventive interventions 
stunting by preventing, reducing, and treating 
depression during pregnancy.

Methods

The method used is reporting the findings 
using a choice guide for systematic reviews and 
meta-reviews analyzes (PRISMA) and using a 
flowchart, namely by eliminating articles that are not 
relevant to the criteria inclusion, screening, eligibility, 
and final download of relevant articles [11]. In this 
article, inclusion criteria was determined to facilitate 
data collection. Inclusion criteria of this article are: 
(a) Study using language English, (b) journal articles 
from 2010-2020, (c) research articles or articles which 
have been reviewed, (d) articles openly accessible 
journal, (e) articles related to maternal depression 
which discusses its relationship with stunting. In the 
next stage, the selection of articles will be carried out. 
Step first was selecting relevant articles in English 
identified from Sciencedirect (n = 86), Proquest (n 
= 602), and Google Scholar (n = 532), EBSCOhost 
(n = 226) in 2010-2020 by doing a literature search 
in database electronics. The following search terms 

are used: (“antenatal depression” OR “prenatal 
depression” OR “depression during pregnancy” and 
“stunting”). The second step is article selection by 
limiting the articles that include research articles, 
articles that have been reviewed, and articles that can 
be openly accessed. In the third stage, the selection is 
based on an abstract for writing. Namely, depression 
during pregnancy impacts the incidence of stunting in 
children in future.

PICOS

The population studied in this research 
is pregnant women or mothers and children. 
Intervention in this review found a relationship 
between depression during pregnancy with stunting. 
This review comparator has a relationship or not. 
The result of the review is that this prevents stunting 
in children by preventing or overcoming depression 
during pregnancy.

Design

The research chosen design by the author is a 
randomized controlled cohort and quasi-experimental. 
This research was conducted in three phases: search 
and collect literature and data by looking for strategies, 
selecting studies in journal databases online, and 
analyzing and evaluating literature. The remaining 
articles are checked in detail regarding the inclusion 
criteria. The article selection process is shown in 
Figure 1.

Articles with keywords " (“antenatal depression” OR “prenatal depression” OR “depression during pregnancy” and “stunting”).”
in 2010-2020 obtained. The search results found 1446 articles in the electronic databases datased by Sciencedirect (n = 86),

Proquest (n = 602) and Google Scholar (n = 532), EBSCOhost (n = 226)

Articles after being eliminated due to article similarity
(n: 509)
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Figure 1: Article Selection Process
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Results

The literature search found 1446 journal 
articles in electronic databases (Sciencedirect, Pubmed 
Research Gate, and Google Scholar. The search results 
are then selected into 20 journal articles according to 
the criteria determined in Table 1.

Discussion

Depression during pregnancy was discussed 
and grouped according to the place of study. The 
journal search contained 17 research articles that said 
that depression during pregnancy to depression after 
delivery had a relationship with stunting in children. In 
comparison, three other articles said that depression 
during pregnancy to depression after childbirth had no 
relationship with stunting in children.

Pregnancy depression associated with 
stunting in Africa

Several studies conducted in African countries 
found a total of 7 articles where six articles said that 
depression in pregnant women had a relationship 
with the incidence of stunting and 1 article said it 
was not related, namely the study in Malawi using a 
randomized controlled trial method, the results of 

antenatal depression were not associated with birth 
weight, gestational duration, newborn LAZ, or head 
circumference score [30].

The section below will explain that depression 
in pregnant women is associated with stunting. The 
results of a Tanzanian study using a prospective cohort 
study showed that 1128 mothers and children who 
participated in the study 12.8% of mothers experienced 
postpartum depression and the mean height adjusted 
for z-score (HAZ) was significantly lower at 2-3 years 
of follow-up for children of mothers with postpartum 
depression compared for children of mothers without 
depression, whereas there was no significant difference 
in body weight adjusted for age z-score [29].

The results of research in Ethiopia with the 
cross-sectional method results obtained from 232 
mothers and babies who participated in the study 
show that maternal depression is associated with the 
incidence of stunting with a result of 30.6% stunted, 
20.7% underweight and 7.8% wasted, where a third 
of mothers have a heavy workload, 22.8% have 
depressive symptoms based on EPDS score 13 as 
much as 22.8% [31].

The study results in Ghana using the cross-
sectional method showed that the prevalence of 
stunting was 16.1% and depression in mothers was 
27.8%. Depressed mothers tended to be younger at 
marriage, belonged to poorer households, and were 
more likely to have low birth weight babies. The results 
showed that children of depressed mothers were nearly 
three times more likely to be stunted than children of 
nondepressed mothers [23].

Table 1: Article summary of antenatal depression as a risk factor for stunting
No Author Name and Year Country Sample Conclusion
1 Ertel et al., 2010 [12] United States of America 872 pregnant women and children There is a minimal relationship between depression during pregnancy and the 

child’s height.
2 Husain, 2012 [13] British Pakistani 191 pregnant women and children Prenatal depression is not associated with impaired growth in children.
3 Traviss, 2012 [14] Great Britain 1716 pregnant women and children Depression in pregnancy is associated with more infant growth low at 6 months
4 Guxens, 2013 [15] The Netherlands 5283 pregnant women Psychological distress, including depression associated with early childhood 

growth and risk of overweight weight.
5 Nasreen, 2013 [16] Bangladesh 720 third trimester pregnant women Symptoms of antepartum depression predict the occurrence of stunting in infants
6 Broekman, 2014 [17] Singapore 1153 pregnant women and children Anxiety and depressive symptoms were not associated with birth weight, whereas 

anxiety and depressive symptoms were associated with length shorter birth.
7 Chang, 2014 [18] South Korea 151 pregnant women and children Prenatal depression is not associated with low birth weight 
8 Engelstad, 2014 [19] United States of America 238 pregnant women and children Pregnant women with depression associated with premature birth.
9 Nguyen, 2014 [20] Ethiopia, Vietnam, and 

Bangladesh
a. 2962 mother and child in Ethiopia
b. 4010 mother and children in Vietnam
c. �4400 mothers and children in 

Bangladesh

Mental disorders of pregnant women include depression related to stunting and 
child weight.

10 Yonkers, 2014 [21] United States of America 2654 pregnant women and children Pregnant women with depression associated with premature birth.
11 Tomita, 2015 [22] South Africa 651 pregnant women and children Depression before pregnancy that progresses to depression during pregnancy is 

associated with the incidence of low birth weight babies
12 Wemakor, 2016 [23] Ghana 384 pregnant woman There is a high prevalence of depression in mothers with stunting in children.
13 Slemming, 2017 [24] South Africa 1098 mother and children There is no relationship between maternal depression during pregnancy and 

stunting in children.
14 Babu, 2018 [25] India 654 pregnant women and children Depression during pregnancy is associated with infant

low birth weight
15 Nguyen, 2018 [26] India 2934 mother and children Depression during pregnancy is significantly associated with child malnutrition 

and delay development
16 Rotheram‑Fuller, 2018 [27] United States of America 1238 pregnant women and children Depression during pregnancy is significantly associated with the physical growth 

of children who disturbed
18 Donald, 2019 [28] South Africa 734 mother and children Antenatal depression is associated with poorer growth and developmental 

outcomes
19 Holm‑Larsen, 2019 [29] Tanzania 1128 mother and children Depressive symptoms during pregnancy and postpartum predict a linear decrease 

in height in children at 2–3 years of age, and a slight increase in body weight for 
height.

20  Stewart., 2019 [30] Malawi 1006 pregnant women and children Antenatal depression was not associated with birth weight, gestational duration, 
newborn length, or head circumference.

17 Anato, 2020 [31] Ethiopia 232 mother and children Depression during pregnancy has been associated with poor feeding and stunting
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A study in South Africa using the cohort method 
showed results from 1098 mothers and children that an 
increase in birth weight was associated with a reduced 
risk of stunting at the age of 2  years for both boys 
and girls [24]. Another study using the cohort method 
found that depressive symptoms before pregnancy 
that continued in pregnancy were associated with the 
incidence of LBW in infants [22]. Another study using 
the cohort method found that antenatal depression was 
associated with impaired growth and worse cognitive 
scores [22].

Pregnancy depression associated with 
stunting in Asia

Several studies conducted in Asian countries 
found six articles where five articles said that depression 
in pregnant women had a relationship with the incidence 
of stunting. One article said it was not related. A study 
in South  Korea using the cohort method found that 
prenatal women who had depressed offspring were 
more likely to be low birth weight than prenatal women 
with no history of depression. Still, the association was 
attenuated when adjusted for gestational age [18]. The 
section below will explain that depression in pregnant 
women is associated with stunting.

The results of a study in Bangladesh using a 
quasi-experimental method were found in 720 pregnant 
women who had symptoms of pregnancy depression 
associated with stunting, with the result that 18.3% of 
pregnant women had a high EPDS score (≥10) [16]. The 
research results conducted in three countries, namely 
Bangladesh, Vietnam, and Ethiopia, showed that the 
prevalence of maternal mental disorders was high, 
ranging from 31% in Vietnam to 49% in Bangladesh. 
Malnutrition in children is more common in Bangladesh 
and Ethiopia than in Vietnam. Antenatal depression 
was associated with child stunting in Bangladesh, and 
with children underweight in Vietnam, no association 
was found with wasting [26].

A study in India using the clustered 
randomized controlled trial method showed mothers 
who experienced high depression during pregnancy. 
After delivery, they had the lower height for age, 
weight for age, weight z scores for weight, higher 
rates of stunting, and underweight and higher rates of 
developmental delay [26]. Another study in India using 
the cohort method was obtained from 654 pregnant 
women; 16.5% of mothers experienced depression. 
Depressed mothers gave birth to children with low birth 
weight twice as high for women with an EPDS score 
>11 compared to women with an EPDS score of 11, and 
this category has also been shown to be a risk factor for 
low birth weight [25].

The results of the Singapore study using 
the cohort method showed a significant negative 
relationship between symptoms of depression and 
anxiety recorded at 26  weeks of gestation and birth 

length after controlling for several potential confounders. 
Depression during pregnancy was not associated with 
birth weight or head circumference but significantly 
affected birth length [17].

Pregnancy depression linked to stunting 
in Europe

Several studies conducted in European 
countries found three articles where two articles said 
that depression in pregnant women had a relationship 
with the incidence of stunting. One article said it was not 
related. Using the cohort method, a study in England 
showed no difference in weight, birth weight, and height 
at 6 months of depressed mothers compared to infants 
of psychologically healthy mothers. The only significant 
difference between the two groups was the infant’s 
adaptive behavior; Babies of depressed mothers score 
significantly lower than those of psychologically good 
mothers [13].

A study in the Netherlands showed that 
overall maternal psychological symptoms, depression, 
and anxiety were negatively related to body length at 
3 months and height at 4 years of age. In addition, overall 
maternal psychological symptoms, depression, anxiety, 
and hostility were positively related to children’s BMI 
at 3 months and 6 months of age [15]. A British study 
using a cohort method found that depression during 
pregnancy was associated with lower infant growth at 
6  months. Group A pregnant women reported higher 
rates of depression during pregnancy associated with 
smaller babies at birth than group B [14].

Pregnancy depression linked to stunting 
in America

Several studies conducted in the United 
States found four articles that said that depression in 
pregnant women had a relationship with the incidence 
of stunting. Yonkers et al. (2014) research using the 
cohort method showed that the risk of preterm birth 
increased by 1% to 2% [21]. The chances of premature 
birth are high for stressed and depressed mothers who 
take benzodiazepine drugs. Engelstad’s (2014) study 
using the cohort method showed that pregnant women 
with depression experienced increased alcohol and 
tobacco use and the rate of premature birth [19].

Ertel’s (2010) research using the cohort method 
showed that 8.0% of mothers experienced antenatal 
depression, and 7.3% experienced postpartum 
depression [12]. The average height (SD) for children 
aged 3 years is 97.2 cm, with a foot length of 41.6 cm. 
The association between postpartum depression and 
height based on a greater mean was seen starting 
at 6  months and continuing until 3  years of age. 
There was a minimal association between antenatal 
depression and child height outcomes. Another study 
from Rotheram-Fuller et al. (2018) using the cohort 
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method found that children of mothers who had never 
experienced depression had a higher weight-for-age 
z-score than children of mothers with antenatal or 
postnatal depression. [27].

Relationship between depression during 
pregnancy and stunting

The main causes of stunting, namely 
malnutrition, and infection, are associated with 
disturbed psychosocial conditions, including depression 
that begins in utero and manifests at the age of 
2−3 years [32]. The average prevalence of depression 
during pregnancy is in low-income countries, which are 
estimated at 25.3% and in middle-income countries, 
19.6% [8].

It is by the article that most of them are in low-
middle-income countries. Women’s poor socioeconomic 
status affects fetal growth and pregnancy outcomes. It 
adversely affects behavioral practices related to proper 
self and child care, contributing to low body mass index 
(BMI) in mothers and stunting in children [33].

Depression during pregnancy is not associated 
with premature birth or babies with low birth weight and 
length, risk factors for stunting. The article discusses 
that depression during pregnancy is not only a factor 
that causes growth disorders in infants but also 
other factors influence such as maternal factors and 
environmental factors [13], [18], [24]. Maternal factors 
that are at risk of causing stunting in children, namely 
maternal stunting (mother’s height <145  cm), can 
increase the risk of premature birth in infants [34], and 
maternal weight before pregnancy is the strongest 
indicator predicting the size of the baby’s birth [35].

Depression during pregnancy will affect fetal 
growth, and if depression continues, it will affect the 
growth and development of children, which will cause 
stunting [36]. Maternal depression can affect child 
outcomes early in pregnancy (through altered placental 
function, epigenetic changes, and stress reactivity). 
Depression during pregnancy can also affect the health 
of pregnant women, which affects the health of the 
fetus through inadequate nutrition, poor personal and 
environmental hygiene, which can lead to infection, 
and poor health-seeking practices [37]. Depression 
during pregnancy has the risk of causing the baby to be 
born prematurely, with low birth weight, and the baby 
to have a short body length. Babies born prematurely, 
with low birth weight and length, based on research 
results, will be more frequent or tend to remain small in 
childhood. Depression during pregnancy, if it continues 
until delivery, will cause depression after delivery which 
will cause problems in infancy and childhood through 
disturbed mother–child interaction, lack of affection, 
and lack of responsiveness [37].

There is sufficient evidence to support the fact 
that stunting begins in utero, and newborn size is a 

strong predictor of height at 12 months [40]. Stunting 
caused by LBW is the highest in the first 6 months and 
will worsen with age [38]. LBW is associated with a 
2.5−3.5 times higher chance of stunting in children [39].

Conclusion

Depression during pregnancy is often found 
and ignored, even though depression hurts the mother 
and the fetus to adulthood. Depression during pregnancy 
will affect fetal growth, and continued depression will 
affect the growth and development of children, leading 
to stunting. Based on the results of a literature search, 
it was found that depression during pregnancy had 
a relationship with risk factors for stunting and as a 
curative or rehabilitative effort in treating pregnant 
women with depression by providing social support to 
pregnant women during the pregnancy process.

Health workers, especially midwives, can 
provide psychological care in antenatal care by 
considering preventive measures. This article can 
provide an overview of depression during pregnancy 
related to stunting. It can be used as the basis for 
promotive or preventive interventions for pregnant 
women in preventing stunting in children. This article 
can also be used as a basis for further research related 
to stunting prevention during pregnancy, namely by 
preventing or overcoming depression during pregnancy 
due to the increasing number of pregnancies and 
depression during pregnancy during the COVID-19 
pandemic.

References

1.	 WHO. Global Database on Child Growth and Malnutrition: 
Descriptions. WHO; 2018.

2.	 Prendergast AJ, Humphrey JH. The stunting syndrome in 
developing countries. Paediatr Int Child Health. 2014;34(4):250-
65. https://doi.org/101179/2046905514Y0000000158

	 PMid:25310000 
3.	 Ashaba S, Rukundo GZ, Beinempaka F, Ntaro M, Leblanc JC. 

Maternal depression and malnutrition in children in southwest 
Uganda: A case control study. BMC Public Health. 2015;15(1):1-
6. https://doi.org/10.1186/s12889-015-2644-y

	 PMid:26712120
4.	 Manikkam L, Burns JK. Antenatal depression and its risk 

factors: An urban prevalence study in KwaZulu-Natal. S Afr Med 
J. 2012;102(12):940-4. https://doi.org/10.7196/samj.6009

	 PMid:23498042
5.	 Fisher J, de Mello MC, Patel V, Rahman A, Tran T, Holton S, 

et al. Prevalence and determinants of common perinatal mental 
disorders in women in low-and lower-middle-income countries: 
A systematic review. Bull World Health Organ. 2012;90(2):139G-
49G. https://doi.org/10.2471/BLT.11.091850

https://oamjms.eu/index.php/mjms/index


� Maulina et al. Antenatal Depression as a Stunting Risk Factor

Open Access Maced J Med Sci. 2022 Mar 16; 10(F):234-240.� 239

	 PMid:22423165
6.	 Ramchandani PG, Richter LM, Stein A, Norris SA. Predictors 

of postnatal depression in an urban South African cohort. 
J  Affect Disord. 2009;113(3):279-84. https://doi.org/10.1016/j.
jad.2008.05.007

	 PMid:18571734
7.	 Agarwal R. Adult health and human capital: Impact of birth 

weight and childhood growth. Natl Med J India. 2018;31(1):55. 
Available from: https://nmji.in/adult-health-and-human-capital-
impact-of-birth-weight-and-childhood-growth/. [Last accessed 
on 2022 Jan 02].

8.	 Gelaye B, Rondon MB, Araya R, Williams MA. Epidemiology 
of maternal depression, risk factors, and child outcomes 
in low-income and middle-income countries. Lancet 
Psychiatry. 2016;3(10):973-82. https://doi.org/10.1016/
S2215-0366(16)30284-X

	 PMid:27650773
9.	 Kawakami N, Abdulghani EA, Alonso J, Bromet EJ, Bruffaerts 

R, Caldas-De-Almeida JM, et al. Early-life mental disorders and 
adult household income in the world mental health surveys. 
Biol Psychiatry. 2012;72(3):228-37. https://doi.org/10.1016/j.
biopsych.2012.03.009

	 PMid:22521149
10.	 Rahman A, Fisher J, Bower P, Luchters S, Tran T, Yasamy MT, 

et al. Interventions for common perinatal mental disorders in 
women in low- and middle-income countries: A systematic review 
and meta-analysis. Bull World Health Organ. 2013;91(8):593-
601. https://doi.org/10.2471/BLT.12.109819

	 PMid:23940407
11.	 Page MJ, Moher D. Evaluations of the uptake and impact of 

the Preferred Reporting Items for Systematic reviews and 
Meta-Analyses (PRISMA) Statement and extensions: A scoping 
review. Syst Rev 2017;6(1):263. https://doi.org/10.1186/
s13643-017-0663-8

	 PMid:29258593
12.	 Ertel KA, Koenen KC, Rich-Edwards JW, Gillman MW. Antenatal 

and postpartum depressive symptoms are differentially 
associated with early childhood weight and adiposity. 
Paediatr Perinat Epidemiol. 2010;24(2):179-89. https://doi.
org/10.1111/j.1365-3016.2010.01098.x

	 PMid:20415775 
13.	 Husain N, Cruickshank K, Husain M, Khan S, Tomenson B, 

Rahman A. Social stress and depression during pregnancy 
and in the postnatal period in British Pakistani mothers: 
A cohort study. J Affect Disord. 2012;140(3):268-76. https://doi.
org/10.1016/j.jad.2012.02.009

	 PMid:22608713
14.	 Traviss GD, West RM, House AO. Maternal mental health 

and its association with infant growth at 6  months in ethnic 
groups: Results from the born-in-bradford birth cohort study. 
PLoS One. 2012;7(2):e30707. https://doi.org/10.1371/journal.
pone.0030707

	 PMid:22348019
15.	 Guxens M, Tiemeier H, Jansen PW, Raat H, Hofman A, Sunyer J, 

et al. Parental psychological distress during pregnancy and 
early growth in preschool children: The generation R study. Am 
J Epidemiol. 2013;177(6):538-47. https://doi.org/10.1093/aje/
kws275

	 PMid:23436897 
16.	 Nasreen HE, Nahar Kabir Z, Forsell Y, Edhborg M. Impact of 

maternal depressive symptoms and infant temperament on early 
infant growth and motor development: Results from a population 
based study in Bangladesh. J Affect Disord. 2013;146(2):254-
61. https://doi.org/10.1016/j.jad.2012.09.013

	 PMid:23063237

17.	 Broekman BF, Chan YH, Chong YS, Kwek K, Cohen SS, 
Haley CL, et al. The influence of anxiety and depressive 
symptoms during pregnancy on birth size. Paediatr Perinat 
Epidemiol. 2014;28(2):116-26. https://doi.org/10.1111/
ppe.12096

	 PMid:24266599 
18.	 Chang HY, Keyes KM, Lee KS, Choi IA, Kim SJ, Kim KW, 

et al. Prenatal maternal depression is associated with low birth 
weight through shorter gestational age in term infants in Korea. 
Early Hum Dev. 2014;90(1):15-20. https://doi.org/10.1016/j.
earlhumdev.2013.11.006

	 PMid:24331828
19.	 Engelstad HJ, Roghair RD, Calarge CA, Colaizy TT, Stuart S, 

Haskell SE. Perinatal outcomes of pregnancies complicated by 
maternal depression with or without selective serotonin reuptake 
inhibitor therapy. Neonatology. 2014;105(2):149-54. https://doi.
org/10.1159/000356774

	 PMid:24356332 
20.	 Nguyen PH, Saha KK, Ali D, Menon P, Manohar S, Mai LT, et al. 

Maternal mental health is associated with child undernutrition 
and illness in Bangladesh, Vietnam and Ethiopia. Public 
Health Nutr. 2014;17(6):1318-27. https://doi.org/10.1017/
S1368980013001043

	 PMid:23642497 
21.	 Yonkers KA, Smith MV, Forray A, Epperson CN, Costello D, 

Lin H, et al. Pregnant women with posttraumatic stress disorder 
and risk of preterm birth. JAMA Psychiatry. 2014;71(8):897-904. 
https://doi.org/10.1001/jamapsychiatry.2014.558

	 PMid:24920287 
22.	 Tomita A, Labys CA, Burns JK. Depressive symptoms prior to 

pregnancy and infant low birth weight in South Africa. Matern 
Child Heal J. 2015;19(10):2179-86. https://doi.org/10.1007/
s10995-015-1732-z

	 PMid:25673370 
23.	 Wemakor A, Mensah KA. Association between maternal 

depression and child stunting in Northern Ghana: A  cross-
sectional study. BMC Public Health. 2016;16(1):869. https://doi.
org/10.1186/s12889-016-3558-z

	 PMid:27557725 
24.	 Slemming W, Kagura J, Saloojee H, Richter LM. Early life 

risk exposure and stunting in urban South African 2-year old 
children. J Dev Orig Health Dis. 2017;8(3):301-10. https://doi.
org/10.1017/S2040174417000034

	 PMid:28173891 
25.	 Babu GR, Murthy GV, Reddy Y, Deepa R, Yamuna A, Prafulla S, 

et al. Small for gestational age babies and depressive symptoms 
of mothers during pregnancy: Results from a birth cohort in 
India. Wellcome Open Res. 2018;3:76. https://doi.org/10.12688/
wellcomeopenres.14618.3

	 PMid:31828224 
26.	 Nguyen PH, Friedman J, Kak M, Menon P, Alderman H. 

Maternal depressive symptoms are negatively associated 
with child growth and development: Evidence from rural India. 
Matern Child Nutr. 2018;14(4):e12621. https://doi.org/10.1111/
mcn.12621

	 PMid:29770998 
27.	 Rotheram-Fuller EJ, Tomlinson M, Scheffler A, Weichle TW, 

Hayati Rezvan P, Comulada WS, et al. Maternal patterns of 
antenatal and postnatal depressed mood and the impact on 
child health at 3-years postpartum. J  Consult Clin Psychol. 
2018;86(3):218-30. https://doi.org/10.1037/ccp0000281

	 PMid:29504791 
28.	 Donald KA, Wedderburn CJ, Barnett W, Nhapi RT, Rehman AM, 

Stadler JA, et al. Risk and protective factors for child 
development: An observational South African birth cohort. PLoS 



F - Review Articles� Systematic Review Article

240� https://oamjms.eu/index.php/mjms/index

Med. 2019;16(9):e1002920. https://doi.org/10.1371/journal.
pmed.1002920

	 PMid:31560687 
29.	 Holm-Larsen CE, Madsen FK, Rogathi JJ, Manongi R, Mushi D, 

Meyrowitsch DW, et al. Postpartum depression and child growth 
in Tanzania: A cohort study. BJOG. 2019;126(5):590-8. https://
doi.org/10.1111/1471-0528.15495

	 PMid:30290065 
30.	 Stewart RC, Ashorn P, Umar E, Dewey KG, Ashorn U, Creed F, 

et al. Associations between antenatal depression and neonatal 
outcomes in Malawi. Matern Child Nutr. 2019;15(2):e12709. 
https://doi.org/10.1111/mcn.12709

	 PMid:30426668 
31.	 Anato A, Baye K, Tafese Z, Stoecker BJ. Maternal depression 

is associated with child undernutrition: A cross-sectional study 
in Ethiopia. Matern Child Nutr. 2020;16(3):e12934. https://doi.
org/10.1111/mcn.12934

	 PMid:31833231 
32.	 Weise. Global Nutrition Targets 2025: Stunting Policy Brief. 

Genewa: WHO; 2012. p. 10. Available from: https://www.who.
int/publications/i/item/WHO-NMH-NHD-14.3. [Last accessed on 
2022 Jan 02].

33.	 Ramakrishnan U, Neufeld LM, Flores R, Rivera J, Martorell R. 
Multiple micronutrient supplementation during early childhood 
increases child size at 2 y of age only among high compliers. 
Am J Clin Nutr. 2009;89(4):1125-31. https://doi.org/10.3945/
ajcn.2008.26874

	 PMid:19225121 
34.	 Black RE, Victora CG, Walker SP, Bhutta ZA, Christian P, de 

Onis M, et al. Maternal and child undernutrition and overweight 
in low-income and middle-income countries. Lancet (London, 
England). 2013;382(9890):427-51. https://doi.org/10.1016/
S0140-6736(13)60937-X

	 PMid:23746772 

35.	 Young MF, Nguyen PH, Addo OY, Hao W, Nguyen H, Pham H, 
et al. The relative influence of maternal nutritional status before 
and during pregnancy on birth outcomes in Vietnam. Eur J 
Obstet Gynecol Reprod Biol. 2015;194:223-7. https://doi.
org/10.1016/j.ejogrb.2015.09.018

	 PMid:26454228
36.	 Soe NN, Wen DJ, Poh JS, Li Y, Broekman BF, Chen H, et al. 

Pre-  and postnatal maternal depressive symptoms in relation 
with infant frontal function, connectivity, and behaviors. PLoS 
One. 2016;11(4):e0152991. https://doi.org/10.1371/journal.
pone.0152991

	 PMid:27073881
37.	 Herba CM, Glover V, Ramchandani PG, Rondon MB. Maternal 

depression and mental health in early childhood: An examination 
of underlying mechanisms in low-income and middle-income 
countries. Lancet Psychiatry. 2016;3(10):983-92. https://doi.
org/10.1016/S2215-0366(16)30148-1

	 PMid:27650772
38.	 Sachdev H. Overcoming challenges to accelerating linear 

growth in Indian children. Indian Pediatr. 2012;49(4):271-5. 
https://doi.org/10.1007/s13312-012-0035-3

	 PMid:22565072
39.	 Christian P, Lee SE, Angel MD, Adair LS, Arifeen SE, Ashorn P, 

et al. Risk of childhood undernutrition related to small-for-
gestational age and preterm birth in low-and middle-income 
countries. Int J Epidemiol. 2013;42(5):1340-55. https://doi.
org/10.1093/ije/dyt109

	 PMid:23920141
40.	 De Onis M, Dewey KG, Borghi E, Onyango AW, Blössner M, 

Daelmans B, et al. The World Health Organization’s global 
target for reducing childhood stunting by 2025: rationale and 
proposed actions. Mater child Nutr. 2013;9:6-26. https://doi.
org/10.1111/mcn.12075

	 PMid:24074315

https://oamjms.eu/index.php/mjms/index

