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growth retardation (IUGR) and preterm birth, 
which are the major determinants of neonatal 
mortality and morbidity, have long-term adverse 
consequences for health (3-5) and development 
of children (2). Morbidities in children associated 
with preterm birth and IUGR often extend to the 
later life, resulting in enormous physical, psycho-
logical and economic costs (6-9). Less is known, 
however, of the effect of maternal morbidities suf-
fered by women in the postpartum period that 
could affect child development. These morbidities 
could be a result of intrapartum morbidities or of 
management at birth. 

Morbidities in women before and during birth have 
been relatively well-documented. A systematic re-
view of maternal morbidities suffered in pregnancy 
or at childbirth in reports from different countries 
published during 1997-2002 (10) showed that, hy-
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ABSTRACT

Little is known from developing countries about the effects of maternal morbidities diagnosed in the post-
partum period on children’s development. The study aimed to document the relationships of such morbid-
ities with care-giving practices by mothers, children’s developmental milestones and their language, men-
tal and psychomotor development. Maternal morbidities were identified through physical examination at 
6-9 weeks postpartum (n=488). Maternal care-giving practices and postnatal depression were assessed also 
at 6-9 weeks postpartum. Children’s milestones of development were measured at six months, and their 
mental (MDI) and psychomotor (PDI) development, language comprehension and expression, and quality 
of psychosocial stimulation at home were assessed at 12 months. Several approaches were used for identify-
ing the relationships among different maternal morbidities, diagnosed by physicians, with children’s devel-
opment. After controlling for the potential confounders, maternal anaemia diagnosed postpartum showed 
a small but significantly negative effect on children’s language expression while the effects on language 
comprehension did not reach the significance level (p=0.085). Children’s development at 12 months was 
related to psychosocial stimulation at home, nutritional status, education of parents, socioeconomic status, 
and care-giving practices of mothers at six weeks of age. Only a few mothers experienced each specific mor-
bidity, and with the exception of anaemia, the sample-size was insufficient to make a conclusion regarding 
each specific morbidity. Further research with a sufficient sample-size of individual morbidities is required 
to determine the association of postpartum maternal morbidities with children’s development.
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INTRODUCTION

Growth, development, and behaviour of children 
and, thus, overall future national productivity de-
pend on several biological, psychosocial and eco-
nomic factors, most of which are closely interrelat-
ed (1). For example, pre- and postnatal conditions 
and exposures of both mother and child to biologi-
cal and environmental risks, influence children’s 
development (2). More specifically, intrauterine 
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pertensive disorders of pregnancy (14.9%) were 
most frequently documented while other morbidi-
ties included haemorrhage (6.2%), premature rup-
ture of the membrane (2.4%), perineal laceration 
(2.3%), and obstructed labour (1.7%). Most com-
mon outcomes relating to infants noted at birth 
included stillbirth (13.9%) and preterm delivery 
(8.2%). In Bangladesh, commonly-reported ma-
ternal morbidities during pregnancy and delivery 
include oedema, anaemia, proteinuria, high blood 
pressure, pre-eclampsia, premature rupture of the 
membrane, and bleeding (11). In this series, we 
report that about 10% of all women giving birth 
suffered from severe or less-severe maternal com-
plications at birth (12)—primarily dystocia, haem-
orrhage, or pre-eclampsia/eclampsia. Those with 
severe complications experience a higher rate of 
perinatal deaths. Morbidities suffered in the post-
partum period are far less studied. Ferdous et al. (13) 
reported in this special issue that moderate anae-
mia was one of the major outcomes for women 
who had suffered from an acute morbidity during 
delivery; other postpartum problems, e.g. prolapse, 
hernias, and haemorrhoids, were mostly mild (13). 

The relationship of any of the maternal morbidi-
ties, originating either during the intrapartum or 
postpartum period, with development of children 
in Bangladesh is still unknown. It is known from an 
earlier study in the same area—Matlab— that wom-
en aged ≤18 years, those with poor obstetric his-
tory, undernutrition, pre-eclampsia, and jaundice, 
had a much higher risk of perinatal death (14). The 
fate of the surviving babies of these women was not 
reported; however, it can be hypothesized that they 
had a higher risk of developmental problems. 

The few published papers relating to maternal ill-
nesses and children’s cognitive function are based 
on facility-based data and are primarily focused 
on morbidities in pregnancy or during the intra-
partum period. Examples include newborn infants 
of diabetic mothers demonstrating subtle evidence 
of impairments in recognition memory (15) and 
children of epileptic mothers showing minor and 
major congenital anomalies (16). Undernourished 
mothers are at a risk of delivering infants with low 
birthweight (3), who suffer from several physical, 
economic and intellectual consequences later in 
life (8,9). At the same time, iron deficiency during 
pregnancy diminishes iron stores in the foetus (17) 
and is a risk factor for infant’s anaemia (18), which, 
in turn, leads to poorer development of infants 
and children (9,19). Moreover, mothers with iron-
deficiency anaemia during pregnancy had poorer 

interactions with their children (20). In addition, 
maternal depression and dissatisfaction with life 
suffered after delivery are associated with poorer 
development and behaviour of children (21). 

We found few published reports linking the specific 
maternal morbidities known to kill mothers during 
and after delivery (e.g. haemorrhage, eclampsia, 
obstructed labour), or postpartum morbidities (e.g. 
vesicovaginal fistula, rectovaginal fistula, perineal 
tears, uterine prolapse) to children’s development. 
The hypothesis for our study was that postpartum 
morbidities/conditions, resulting from acute ma-
ternal morbidities or even management of normal 
childbirth, could constrain the mother’s ability to 
carry out appropriate care for her child and, thus, 
affect the child’s development. In addition, little 
data are available on type of delivery and child 
development outcomes (22-24), and the existing 
findings are not consistent.

During 2007-2008, the maternal morbidity study in 
Matlab observed women from delivery to 42 days 
postpartum to determine the types and prevalence 
of complications relating to childbirth and the 
postpartum period. Hospital levels of severe (6.7%) 
and less-severe (14.8%) maternal complications 
among women were mostly related to dystocia 
(68.8%), hypertensive disorders (12.6%), haemor-
rhage (8.4%), anaemia (6.4%), and genital infection 
(3.8%) (12). A sample of these women, along with 
a sample drawn from women with normal vaginal 
delivery or a caesarean section without maternal 
indication, were followed up at 6-9 weeks, with a 
physical examination by a physician to determine 
postpartum morbidities. The findings included 
such postpartum morbidities as anaemia, hernias, 
haemorrhoids, genital and urinary tract infections, 
stress incontinence, and prolapse (13). We followed 
up the children of this cohort for their develop-
ment and to determine if management at delivery 
or postpartum morbidities, or care-giving practices 
of mothers affected children’s development.

MATERIALS AND METHODS

Study area and sample

The study conducted in Matlab, a poor rural area 
located about 55 km southeast of Dhaka, the capi-
tal city of Bangladesh, had several components, 
viz. physical, psychological and economic conse-
quences of childbirth. Those women who became 
pregnant (n=4,817) over a two-year period (2007-
2008) in the icddr,b service area in Matlab and their 
babies comprised the sample of the main study. 
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The sample for the developmental component was 
smaller and was drawn from among those women 
examined by a physician at 6-9 weeks postpartum 
who had had a livebirth and whose babies were 
alive throughout the first year of life. Women in 
this cohort included those who suffered from com-
plications (based on facility-based skilled providers’ 
diagnosis) and a sample of those with normal vagi-
nal births. The sample also included women who 
had had a caesarean section without maternal in-
dication. The assumption guiding the sample-size 
was that morbidities at birth could result in mater-
nal depression or other postpartum problems that 
could reduce care-giving abilities, which may, in 
turn, cause lower development of their children. 
For this descriptive study, we used a 1:2 sample-
size, including 150 women with severe/less-severe 
obstetric complications and 300 women with a 
normal delivery, making a total of 450. We started 
enrolling mothers and their children for this com-
ponent from the beginning of the study until we 
reached our sample-size of 488. It is to be noted 
that some additional children were tested before 
the total was reported.

Measurements of women’s status 

Socioeconomic status: A well-established Health 
and Demographic Surveillance System (HDSS) has 
been maintained by icddr,b in Matlab since 1966. 
We used the latest information on education and 
occupation of parents and the socioeconomic sta-
tus (SES) index available in the HDSS (25).

Delivery-related information: Women were iden-
tified, who delivered at home or were admitted for 
childbirth to the Matlab Hospital of icddr,b or any 
public or private health facility in Matlab and 
Chandpur. The Community Health Research 
Workers (CHRWs) collected information on place 
and mode of delivery, pregnancy outcomes, any 
complication during or after delivery, reason for 
and duration of hospitalization, and other related 
data. The CHRWs regularly visited the households 
and noted all vital events.

Physical examination: At 6-9 weeks postpartum, 
all enrolled women who had suffered from a se-
vere complication, half of those who had suffered 
from a less-severe complication plus women with a 
caesarean section with no recorded maternal indi-
cation, and a sample of women with normal vagi-
nal delivery (delivered either at home or facility) 
were invited to the nearest subcentre. A medical 
doctor collected information from them on mor-
bidities relating to childbirth as perceived by them 

and conducted a physical examination to identify 
any consequences relating to their pregnancy and 
childbirth, e.g. vesicovaginal fistula or rectovaginal 
fistula, genital prolapse, urinary incontinence, dy-
suria, foot drop, perineal tear, pelvic inflammatory 
disease (PID), Sheehan’s Syndrome, breast problems 
(abscess, mastitis), and hypertension (13).

Anthropometry: A paramedic measured height 
and weight of the women, using standard proce-
dures at each of the 4 subcentres.  

Anaemia: Haemoglobin level was assessed during 
women’s visit, using a HemoCue. 

Urinary tract infection: All women had their urine 
checked for pus cells and red blood cell count (RBC) 
as a measure of urinary tract infection (UTI), using a 
dipstick urine test. At the same time, approximately 
10% of urine samples were sent to the Matlab Hos-
pital Laboratory of icddr,b for routine and micro-
scopic examinations (R/M/E) to validate dipstick 
results.  

Depression: Mother’s depression was measured at 
six weeks and six months postpartum, using Edin-
burgh’s Postnatal Depression Scale (EPDS), which 
had been validated for use in Bangladesh (26). This 
information was collected by the Field Research As-
sistants (FRAs) who were trained by the principal in-
vestigator in charge of the study component (27).

The following information was collected by the 
FRAs who were trained by skilled research officers 
to collect such data:

Care-giving practices: A questionnaire was used 
for measuring care-giving practices of mothers and 
other family members in terms of appropriate care, 
nutrition, and health at 6-9 weeks postpartum 
based on a modified version of the Home Observa-
tion for Measurement of Environment (HOME) for 
infants and toddlers (28). The questionnaire had 
several components, viz. stimulation activities by 
mother and others, provision of safe environment, 
feeding knowledge and practices, and responsivity 
of the mother to her child.  

Measurements of children’s status

At 6 months: Based on a previous study in Matlab, 
Bangladesh (29), 10 motor milestones were used 
for assessing children’s motor development at six 
months of age. The milestones included: (a) Holds 
head erect and steady, (b) Lifts head and upper 
trunk on tummy/stomach, (c) Sits with support, 
(d) Picks up toy/cube, (e) Transfers object from 
one hand to the other, (f) Sits without support, (g) 
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Crawling/creeping, (h) Pulls self to stand, (i) Stands 
assisted, and (j) Walks assisted. The sum of the mile-
stones achieved by children was used as a proxy for 
their motor development at six months of age. The 
instrument was field-tested in another study in the 
same region before its use in this study. These data 
were collected by the Field Research Assistants who 
were trained by Research Officers and achieved ac-
ceptable inter-observer reliability with the trainer.

At 12 months: Children’s mental (MDI) and psy-
chomotor (PDI) development indices were assessed 
using the revised version of Bayley Scales of Infant 
Development (BSID-II) (30). Stimulation in the 
home was assessed using the family-care indicators 
(FCIs) (31), which were modified from the HOME 
(28). The comprehensive and expressive language 
of children was assessed through mothers’ report, 
using a questionnaire containing 60 words that 
was developed by the Child Development Unit of 
icddr,b (32) based on MacArthur’s Communicative 
Development Inventory (MCDI) (33). 

Statistical methods

The SPSS software (version 15) was used for data-
entry and subsequent analyses. The variables were 
checked for normality. The language expression 
scores were positively skewed and were log-trans-
formed. 

Care-giving practices: Two care-giving scales were 
developed—one based on what the mother prac-
tised with the child and the other with total care-
giving that the child received from the mother, 
other family members, and the environment. The 
latter also included hygiene and nutrition knowl-
edge and practices. 

Milestones: The milestones achieved at six months 
were added together to get the total number of 
achieved milestones at six months. 

FCI: The FCI subscales were added together to make 
a ‘total FCI’ score.

The weight and height of the children were con-
verted to z-scores, using the growth standards of 
the World Health Organization (WHO). 

Body mass index: The body mass index (BMI) of 
mothers was calculated using the formula: weight 
(kg)/height (m)2. 

Maternal conditions: Symptoms self-reported by 
those women who came for physical examination 
at 6-9 weeks were recorded and summed together 
according to the severity of the postpartum condi-

tion, and a postpartum morbidity scale was devel-
oped that represented mothers’ perception of their 
illness. We also developed a postpartum morbidity 
scale based on the physical examination conducted 
by a physician at the same time (12).

From a child development perspective, we con-
sidered conditions, such as vesicovaginal fistula 
(VVF), rectovaginal fistula (RVF), third-degree 
genital prolapse, third-degree perineal tear, stress 
incontinence, peritonitis, breast abscess, mastitis, 
depression, moderate and severe anaemia, and BMI 
of <18.5 as the major and substantial morbid con-
ditions that could affect the mother’s care-giving 
practices and indirectly hamper children’s develop-
ment. Other minor postpartum morbidities, such 
as PID, haemorrhoids, and vaginal discharge, are 
chronic and persistently uncomfortable in nature 
and might have mild indirect effects on children’s 
development. We, therefore, developed major and 
minor postpartum morbidity scales based on the 
above criteria to see if these affected children’s de-
velopment in any possible way.

We looked at the correlations of SES measures with 
postpartum maternal morbidities using bivariate 
correlations and child development measures us-
ing partial correlations controlling for the age of 
children which significantly correlated with de-
velopmental measures. Initially, we examined the 
differences in the mean values of the children’s 
developmental outcomes by maternal condi-
tions described above, using analysis of variance 
(ANOVA). Only nine children who suffered from 
foetal distress at birth were available for develop-
mental testing; as the number was so small, they 
were dropped from analysis. To determine if major 
and minor morbidities (as diagnosed by a physi-
cian) affected children’s development, we con-
ducted ANOVA and multiple regression analyses 
controlling for the potential confounders, using 
the major morbidities with or without anaemia,  
depression, and minor morbidities.

RESULTS

The characteristics of the sample (n=488) are pre-
sented in Table 1. Table 2 presents the prevalence 
of maternal morbidity conditions at 6-9 weeks 
postpartum. Moderate or severe anaemia was pres-
ent in 35% of the women postpartum while 17% 
and 11% suffered from postpartum depression at 
six weeks and six months post-delivery respective-
ly. Only 4% suffered from any major morbidity as 
detected by a physician in the postpartum period 
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Table 1. Characteristics of participating children and their families

Variable 
Sample-size  

(n)
%

(mean±SD)
Child characteristics
   Cephalic presentation at delivery 488 81
   Gestational age (in weeks) 476 39.6±2.2
   Prematurity (<37 weeks) 476 11
   Sex (male) 510 49
Family characteristics
   Age (years) of mothers (6 weeks postpartum) 488 25.7±5.9
   Education of mothers (<5 years of schooling) 408 19
   Education of fathers (<5 years of schooling) 281 36
   Occupation of mothers (housewife) 445 87
   Parity (primi) 447 35
Assisted delivery (caesarean section, instrumental) 447 32
SD=Standard deviation

Table 2. Prevalence of self-reported and clinically-diagnosed maternal morbid conditions (n=488 unless 
shown in bracket) 

Self-reported and clinically-diagnosed conditions %
Self-reported symptoms

Vesicovaginal fistula 10
Rectovaginal fistula 2.5
Uterine prolapse 15
Haemorrhoids 11
Pelvic inflammatory disease 22
Dysuria 18
Maternal depression (depressed)  
   At 6 weeks postpartum (>10 points) (n=512)
   At 6 months  postpartum (>10 points) (n=503)

17
11

Total self-reported morbidities (n=466) 17.0±7.7*
Morbidities diagnosed by a physician
   Signs of abdominal infection 9
   Stress incontinence (n=474) 1
   Perineal tear 
      First-degree 
      Second-degree 
      Third-degree 

36
15
20
  1

   Pelvic organ prolapse 
      Vaginal prolapse 
      First-degree uterine prolapse 

11
9
2

   Vaginal discharge (n=474) 30
   UTI based on urine dipstick (>2+WBC) (n=485) 16
   UTI based on urine test in laboratory (n=115) 7
   Anaemia (Hb <11 g/dL based on HemoCue) (n=486) 35
   Major morbidities 4
   Minor morbidities 62
*Mean±SD; Major morbidities: presence of one or more of the following conditions (diagnosed by a doctor): 
Third-degree perineal tear, abdominal rebound tenderness, breast abscess, stress incontinence; Minor mor-
bidities: presence of one or more of the following conditions (diagnosed by a doctor): Second-degree perineal 
tear, vaginal prolapse, haemorrhoids, vaginal discharge, UTI according to dipstick, and abdominal tenderness; 
SD=Standard deviation; UTI=Urinary tract infection; WBC=White blood cell
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whereas 62% were diagnosed with one or more mi-
nor morbidity(ies).  

Scores of maternal care-giving practices (r=0.15, 
p=0.001), total care-giving practices (r=0.16, 
p<0.001), MDI (r=0.13, p=0.007), PDI (r=0.11, 
p=0.014), comprehension (r=0.12, p=0.007), ex-
pression (r=0.09, p=0.040), and the total number 
of milestones achieved (r=0.61, p<0.001) correlated 
with age of the infant. Given this, we controlled for 
age in further analysis of these variables. Scores of 
maternal care-giving practices were also associated 
with maternal education and other socioeconomic 
factors in the expected direction. 

Using ANOVA controlling for age, child develop-
ment measures tended to be lower in the normal-
delivery group (data not shown). Moreover, we 
observed higher postpartum major (p=0.008) and 
minor (p=0.003) maternal morbidities in the nor-
mal-delivery group compared to the caesarean-sec-
tion group. The normal-delivery group also came 
from poorer families compared to the caesarean-
section group (19% vs 9% in the poorest, 21% vs 
37% in the richest, p<0.001). We then conducted 
ANOVA controlling for age to see if the develop-
mental outcomes differed by maternal depression, 
anaemia, and physician-diagnosed major and mi-
nor postpartum morbidities (Table 3). The MDI was 
significantly higher in the group without any major 
postpartum morbidity (including the group with 
minor morbidities) while the PDI and expression 
were significantly lower in the anaemic groups. 

We conducted partial correlations to see if child de-
velopment measures were related to the nutritional 
status of mothers, their SES, and postpartum ma-
ternal morbidities (Table 4). The variables that sig-
nificantly correlated with the developmental mea-
sures were considered confounders and were used 
in multiple regression analyses. Some nutritional 
and socioeconomic variables were closely related to 
each other, e.g. education of mothers and fathers, 
weight-for-age, and height-for-age, etc., and we, 
therefore, used education of mothers and height-
for-age z-scores in the multiple regression model.

We then conducted a series of multiple regressions 
predicting the developmental outcomes, control-
ling for age and other confounders and using differ-
ent morbidities, i.e. major and minor morbidities, 
anaemia, and depression. None of the maternal 
postpartum morbid conditions that were related to 
the developmental outcomes on bivariate correla-
tions remained significant when we controlled for 
the nutritional status and SES in multiple regression 

analyses, except for postpartum maternal anaemia. 
There was a trend of minor postpartum morbidities 
predicting language comprehension but it did not 
reach significance levels (B=0.7, 95% confidence 
interval -0.15-1.6, p=0.102). Maternal postpartum 
anaemia had a small but significantly negative 
effect on children’s language expression, and the 
effect on comprehension approached significance. 
Other factors that predicted the development of 
children were age at test, gestational age, psycho-
social stimulation at home, concurrent nutritional 
status, SES, and maternal education (Table 5). 

DISCUSSION

In this study, maternal anaemia measured in the 
postpartum period showed a small but significantly 
negative effect on children’s language expression 
and an approaching effect on language compre-
hension. No other postpartum conditions of the 
mother showed an effect on children’s develop-
ment. However, very few mothers experienced se-
vere postpartum morbidities, resulting in too few 
on which to base a conclusion with regard to such 
morbidities. That children of mothers with normal 
delivery experienced lower developmental levels 
is perhaps due to the fact that this group included 
women who delivered at home; they were also 
from the lower socioeconomic quintiles (34).  

Maternal conditions that have been previously 
reported to affect children’s development include 
low BMI in pregnancy (18,35), prenatal anaemia, 
and postpartum depression (21). Besides postpar-
tum depression, we could not find any study that 
looked at postpartum maternal morbidities (those 
that related to the childbearing process) and child 
development. 

The findings of our study showed that children’s 
development at 12 months of age was related to 
psychosocial stimulation at home, their nutritional 
status, education of parents, SES, and care-giving 
practices of mothers at six weeks which is in con-
formity with previous findings (36). 

There are no Bangladeshi standardized develop-
mental tests for the age-group of 0-1 year but BSID-
II has been used in previous studies (31,32,37-41) 
and appeared to be valid in this population. In the 
present study, the scores correlated with the SES 
and  nutritional status of children in theoretically-
expected ways. The language test was developed for 
children of Bangladesh based on mothers’ report, 
which is recognized as a valid method  (42) and has 
been used in several studies in developing countries 
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to assess motor (43,44) and language development 
(45). The language inventory used in the present 
study had good test-retest reliability and concur-
rent validity (32).  

In a 2007 series of articles published by the Lancet, 
it was reported that over 200 million children did 
not achieve their developmental potentials (1,2,46). 
In these articles, iron deficiency was identified as 
one of the major three causes of developmental 
delay. It is now established that iron-deficiency 
anaemia in infants aged 6-24 months is a risk fac-
tor for poorer cognitive, motor, social-emotional 
and neurophysiologic development, and the de-
velopmental effects of prenatal iron deficiency are 
now under consideration (47). Maternal anaemia 
early in pregnancy has been reported to result in 
low birthweight subsequent to preterm delivery 
and low Apgar scores at birth (17), infant respira-
tory health outcomes in terms of wheezing in the 
first year of life (48), and irritability in the infant on 
the Brazelton score (49). In an animal study, rhesus 
monkey infants which were prenatally deprived 
of iron showed a lower spontaneous activity level 
and inhibitory response to novel environments 
while postnatally-deprived infants had poorer ob-
ject concept task performance and greater emo-
tionality compared to controls (50). Maternal iron 
deficiency measured during pregnancy has been 
reported to affect maternal responsivity (51) while 
postpartum maternal iron-deficiency anaemia was 
associated with poorer mother-child interaction 
(20) and lower maternal responsivity and delayed 
infant development at nine months of age even af-
ter correction of anaemia (52). Antenatal iron and 
folic acid supplementation was associated with im-
proved mental and motor function of children at 
7-9 years of age in rural Nepal (53). In addition, the 
severity of anaemia in young women affected their 
processing speed and cognitive function (54) and 
may, therefore, also affect their childrearing abili-
ties.

Limitation

A major limitation of the study was that we did 
not have a baseline of morbidities before delivery, 
i.e. pregnancy-related data; hence, maternal anae-
mia that was detected postpartum may have been 
there during pregnancy as well. 

Conclusions

Attention should be paid to the correction of ma-
ternal prenatal and postnatal anaemia, especially 
in the poor and underprivileged population as this 
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affects the next generation’s language develop-
ment. Further research with sufficient sample-size 
for individual morbidities is required to determine 
if delivery-related and postpartum maternal mor-
bidities, including postpartum anaemia, affect chil-
dren’s development.
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