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Background: Neonatal mortality is high in Bangladesh. Most of the neonatal deaths are pre
ventable through simple and cost-effective essential newborn care interventions. Studies to
document the determinants of unhealthy newborn care practices are scarce.
Objective: The objective of this study is to describe the pattern of neonatal care practices and
their determinants in rural Bangladesh.
Methodology: This study is based on baseline data of a community-based intervention to assess
impact of limited postnatal care services on maternal and neonatal health-seeking behavior. Data
from 510 women, who had a live birth at home 1 year prior to survey, of six randomly selected
unions of an Upazila (subdistrict) were analyzed.
Results: Majority of the respondents were at an age group of 20–34 years. Only 6% had deliv
ery by skilled providers. Immediate drying and wrapping, and giving colostrums to newborns
were almost universal. Unhealthy practices, like unclean cord care (42%), delayed initiation of
breastfeeding (60%), use of prelacteals (36%), and early bathing (71%) were very common.
Muslims were more likely to give early bath (adjusted odds ratio [OR]: 2.01; 95% confidence
interval [CI]: 1.13–3.59; P=0.018) and delay in initiating breastfeeding (adjusted OR: 1.45;
95% CI: 1.18–1.78; P,0.001) to newborns. Practice of giving prelacteals was associated
with teenage mothers (adjusted OR: 2.26; 95% CI: 1.19–4.28; P=0.013) and women’s lack of
education (adjusted OR: 2.64; 95% CI: 1.46–4.77; P=0.001).
Conclusion: Unhealthy neonatal care practices are widespread in rural Bangladesh. Continued
education to the community and home delivery attendants on essential newborn care could
benefit newborn survival in Bangladesh.
Keywords: newborn care, cord care, bathing, breastfeeding, prelacteals, determinants,
Bangladesh
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The number of newborns dying every year within the first 28 days following birth
worldwide is as high as 3.6 million.1 The main causes of neonatal deaths include
birth asphyxia, conditions related to prematurity and low birth weight, and severe
infections.2,3 Three quarters of neonatal deaths take place in the first 7 days, and a
child born in a developing country is almost 14 times more likely to die during the
first 28 days of life compared to one born in developed countries.3,4
Far too little attention has been observed toward the deaths of newborns
in developing countries. The death toll of neonatal mortality constitutes almost 40% of
all under-five deaths.4 A staggering 98% of all neonatal deaths occur in the developing
countries.5
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Unhealthy newborn care practices are common in
developing countries. Cord infections and neonatal tetanus,
due to unhygienic cord care, continue to be the important
causes of neonatal morbidity and mortality.6 A substantial
proportion (37%) of neonatal deaths related to infections is
due to cord infection.7 While rare in developed countries,
incidence of cord infections in developing countries varies
from 3% to 15%.8–10 Factors associated with cord infections
include application of unhygienic materials, and lack of hand
washing of caregivers and birth attendants.11
Recently conducted community-based randomized trials
in Bangladesh, Nepal, and Pakistan found that application of
4% chlorhexidine on umbilical cord stump soon after birth
significantly reduced severe cord infections, and neonatal
mortality by 20%–38% compared to dry cord care.10,12,13
A systematic review and meta-analysis by Imdad et al
on use of 4% chlorhexidine showed a 23% reduction in
all-cause neonatal mortality among the home deliveries in the
community.14 Based on the recent findings, the World Health
Organization (WHO) recommends “Daily chlorhexidine
(7.1% chlorhexidine digluconate aqueous solution or gel,
delivering 4% chlorhexidine) application to the umbilical
cord stump during the first week of life is recommended
for newborns who are born at home in settings with high
neonatal mortality (30 or more neonatal deaths per 1,000
live births).”15
Neonatal hypothermia is another important contributing
factor for neonatal death, especially in low- and middleincome countries.16–18 Factors associated with neonatal
hypothermia include low birth weight and prematurity, lack of
skin-to-skin contact with mother, and early breastfeeding.19,20
Though there is no evidence to indicate that early bathing
is associated with hypothermia, especially when the babies
are of normal weight and full term,19 early bathing removes
the vernix from the skin, which is a potent inhibitor of
Escherichia coli, a common pathogen for neonatal infection.21
Regarding baby’s first bath, WHO recommends that if cultural
tradition demands bathing, this should not be done before
6 hours and preferably be given on the second or third day
of life, so long as the baby is healthy and his/her temperature
is normal.18
In Bangladesh, the risk of dying in the first 28 days of life
(neonatal mortality rate: 32 per 1,000 live births) is nearly
threefold greater than that in the subsequent 11 months
(11 per 1,000). Deaths in the neonatal period account for
more than 60% of under-five mortality. Data also indicate that
the decline in neonatal morality is the slowest compared to
the decline in under-five and infant deaths.22 Further decrease
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in neonatal deaths needs efforts for reducing the infant
mortality rate in the country to look beyond the achievement
of the Millennium Development Goal 4.
Majority of the neonatal deaths could be prevented
through simple and cost-effective essential newborn care
interventions both in the community and health facilities.23
The essential newborn care is focused on prevention of
infection, thermal protection, resuscitation of newborn with
asphyxia, early and exclusive breastfeeding, care for the
low-birth weight babies, and identification and appropriate
referral of sick neonates.23,24
Among the developing countries, Bangladesh reports
high home delivery (71%), mostly (73%) by medically
unskilled persons.22 Community-based interventions have
been found to reduce neonatal or perinatal mortality in
several studies.25–27 Although some information is available
on newborn care practices by the rural women in Bangladesh,
studies are scarce to look at the factors for unhealthy practices
related to newborn care, especially for home deliveries.
It is important to monitor the progress and identify the factors
associated with and challenges related to unhealthy newborn
care practices for programmatic interventions. The objective
of this study is to describe the pattern of and factors associ
ated with newborn care practices by the rural women who
had delivery at home.

Methodology
The methodology has been described in detail elsewhere.28
In short, the Safe Motherhood Promotion Project was
implemented by the Directorate General of Health Services
(DGHS), Ministry of Health and Family Welfare, Bangladesh,
supported by Japan International Cooperation Agency. Under
the project, a community-based intervention was designed to
study the impact of limited postnatal care (PNC) services on
recently delivered women in a rural community. In order to
evaluate the intervention, a baseline survey was conducted in
June 2010 in six out of eleven randomly selected unions (subsubdistrict) of Monohardi Upazila (subdistrict) of Narsingdi
district, situated about 75 km northeast of the capital, Dhaka.
All the households of the selected unions were surveyed to
identify women who had a live birth within 1 year prior to
data collection. The household survey yielded 675 eligible
women, of whom 510 (75.6%) had home delivery. This study
analyzed the data collected from women who had a live birth
at home (n=510).
Data were collected from the women through interview
by a group of trained female interviewers using a pretested
questionnaire after taking informed verbal consent.
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The questions for newborn care practices were tested and val
idated in other studies.23,29 This paper describes the essential
newborn care practices, such as drying and wrapping, cord
care, early breastfeeding including colostrums, and delayed
bathing.
Data were analyzed using SAS Software (version 9.2)
and SPSS (version 16.0). First, bivariate analysis was done.
To find association in bivariate analysis, crude odds ratio
(OR) with 95% confidence interval (CI) was calculated,
while chi-square test was used to find the significance of
association. Finally, unconditional logistic regression was
done for each of the dichotomized dependent variables
(bathed within 3 days [1= yes, 0= no], breastfed after
30 minutes [1= yes, 0= no], and gave prelacteals [1= yes,
0= no]) to identify the determinants of unhealthy practices.
Factors which may influence the newborn care practices, and
those found to be significant at a P-value of #0.10 in bivariate
analysis were selected for the multivariable logistic regres
sion models after checking for multi-collinearity. All the
tests were two-sided, and a P-value of ,0.05 was considered
as significant.

Ethical consideration
This study is based on secondary data (baseline survey) of
a community-based intervention aimed at behavior change
of women for seeking PNC services from skilled providers.
The intervention was provided under the ongoing Safe
Motherhood Promotion Project, approved by the DGHS.
Data were collected from the women after taking informed
verbal consent. Ethical permission was obtained from the
ethics committee of the State University of Bangladesh for
analyzing the data.

Results
Out of the 510 women interviewed, only 32 (6.3%) had
delivery by skilled persons. The sociodemographic char
acteristics of the respondents are summarized in Table 1.
Majority of the respondents were Muslims (89.2%) and at
the age group of 20–34 years (83.3%). A small proportion
(11.4%) was at the teenage group. Only 13.7% women did
not attend any school. Almost all the respondents (95.7%)
were housewives. The median family income was Tk 6,000
(USD 75) per month.
Majority of the newborns were dried (90%) and
wrapped (92.7%) immediately after birth, and were pro
vided colostrums (95.1%) (Table 2). However, more than
two-thirds (71.2%) of the newborns were given bath within
3 days following delivery. More than half of the newborns
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Table 1 Sociodemographic characteristics of the respondents
Characteristics
Age (years)
,20
20–34
.35
Mean (SD)
Median (range)
Religion
Islam
Hinduism
Women’s education
No education
1–5 years
$6 years
Women’s occupation
Housewife
Others
Husbands’ education
No education
1–5 years
$6 years
Husbands’ occupation
Farmers/agricultural works
Jobs including professionals
Day laborers/rickshaw pullers
Monthly family income (BDT)
,5,000
5,001–10,000
.10,000
Mean (SD)
Median (range)

Number

%

58
425
27
24.85 (4.95)
25.00 (15–43)

11.4
83.3
5.3

455
55

89.2
10.8

70
160
280

13.7
31.4
54.9

488
22

95.7
4.3

163
144
203

32.0
28.2
39.8

335
54
121

65.7
10.6
23.7

215
214
81
8,318 (8,904)
6,000 (1,000–90,000)

42.1
42.0
15.9

Abbreviations: SD, standard deviation; BDT, Bangladeshi Taka (1 USD ≈ 78 BDT).

were applied “something” on the umbilical cord stump.
The substances commonly used to the umbilical cord (among
those who provided something; n=286) were mustard oil
(39.6%), antibiotic powder/antiseptics (25.4%), ash (17.7%),
and boric acid powder (11.7%) (Figure 1). Only 40% of
the newborns were put to the breast within half an hour
of delivery, and a notable proportion (36.1%) were given
prelacteals. Common prelacteals provided to the newborns
(among those who provided prelacteals; n=184) included
sugar water (46.2%), plain water (21.3%), and honey (18.6%)
(Figure 2).
Table 3 shows the results of bivariate analysis of selected
neonatal care practices. There was significant associa
tion between religion and early bathing of the newborns.
Compared to Hindus, Muslim families were two times
more likely to give bath within 3 days of delivery (OR:
2.09; 95% CI: 1.14–3.84; P=0.01). Association was found
between women’s education and number of living children
with practices of giving prelacteals. Uneducated moth
ers were 2.4 times more likely to provide prelacteals to
the newborns compared to the mothers who had six or
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Table 2 Essential newborn care practices in rural Bangladesh

50

Newborn care practices

Number

%

95% CI

45

Dried immediately after birth
Wrapped after birth
Gave colostrums
Baby bathed within
6 hours
6–24 hours
2–3 days
After 3 days
Nothing applied to umbilical cord
Put to breast within
30 minutes
30 minutes to 1 day
After 1 day
Did not give prelacteal

459
473
485

90.0
92.7
95.1

87.06–92.46
90.09–94.80
92.85–96.81

118
135
110
147
224

23.1
26.5
21.6
28.8
43.9

19.15–27.71
22.19–31.33
17.73–26.00
24.90–32.94
39.53–48.34

204
252
54
326

40.0
49.4
10.6
63.9

35.72–44.40
43.50–55.90
7.95–13.82
59.56–68.08

Abbreviation: CI, confidence interval.

more years of education (95% CI: 1.36–4.21; P=0.001).
Similarly, compared to having three or more children in the
family, women who had two children were less likely (OR:
0.57; 95% CI: 0.35–0.93; P=0.014) to provide prelacteals
to the newborns. Significant association was also found
between complications during delivery and giving prelacte
als (OR: 1.58; 95% CI: 1.01–2.47; P=0.04). No significant
association of sociodemographic and other factors was
found with unhygienic cord care and delayed initiation of
breastfeeding (after 30 minutes of delivery).
The results of the multivariable logistic regression
are presented in Table 4. After adjustment, religion was
found to be significantly associated with early bathing
(adjusted OR for being Muslim: 2.01; 95% CI: 1.13–3.59;
P=0.018) and delayed initiation of breastfeeding (adjusted
OR for being Muslim: 1.45; 95% CI: 1.18–1.78; P,0.001).
Similarly, women’s age (adjusted OR for teenage mothers:
2.26; 95% CI: 1.19–4.28; P=0.013) and women’s education
(adjusted OR for no education: 2.64; 95% CI: 1.46–4.77;
P=0.001) were found to be significantly associated with
giving prelacteals.

Others
Vermillion
Boric acid
Ash
Did not know
Antiseptics/antibiotics
Mustard oil
0

5

10

15

20

25

30

35

40

Percent
Figure 1 Materials used on umbilical cord stump in newborn in rural Bangladesh.
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35
30
25
20
15
10
5
0

Sugar
water

Plain
water

Honey

Others

Cow’s
milk

Powder Mustard
milk
oil

Figure 2 Substances used as prelacteals for the newborn in rural Bangladesh.

Discussion
Our study demonstrated that immediate drying (90.0%) and
wrapping (92.7%), and giving colostrums (95.1%) to the
newborns were almost universal. However, practices related
to unhygienic cord care (41.8%), early bathing (71.2%), lack
of early breastfeeding (60.0%), and use of prelacteals (36.1%)
were highly prevalent and need programmatic actions for
improvement.
Unhygienic practices of cord care are very common in
developing countries.30–32 This study shows that “something
was applied to the cord stump” in more than half of the
newborns. The commonly used materials on to the cord
stump, found in this study, were mustard oil (39.6%) and
ash (17.7%), while a substantial proportion (25.4%) used
antibiotics/antiseptics (tetracycline or gentamicin ointment/
powder). WHO recommends use of 4% chlorhexidine (which
was not commercially available in Bangladesh at the time of
this study) on cord stump to reduce severe infection and neo
natal mortality.15 The materials used on cord stump depend
on traditional practices and belief that they would cause
early separation and prevent bleeding.33 Ash, oil, vermillion,
colostrums, butter, spices, herbs, and mud are some of the
commonly used substances found in other studies.30–32 These
substances, often contaminated with bacteria and spores, may
greatly increase the risk of cord infection. The findings of this
study indicate that the community and home delivery provid
ers need to be educated on harmful effects of using traditional
materials on the cord stump with emphasis on hand washing
and breastfeeding to prevent cord infections.6,11
In some countries, immediately after birth, the newborn
is placed on the floor without drying and wrapping and given
a bath immediately considering vernix and blood on skin
to be dirty.34,35 Such an activity may lead to hypothermia
and delay in putting the baby on to the mother’s breast.
To prevent hypothermia, it is necessary to keep the baby
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2.09 (1.14–3.84)§
1.00
0.66 (0.41–1.08)*
0.88 (0.52–1.48)
1.00
0.80 (0.44–1.47)
1.00 (0.64–1.58)
1.00
0.99 (0.62–1.58)
1.51 (0.90–2.54)*
1.00
1.16 (0.42–3.11)
1.00
1.07 (0.59–1.91)
1.37 (0.75–2.48)
1.00
1.00
1.13 (0.49–2.59)
1.08 (0.67–1.76)
1.00

332
31
121
113
129
47
115
201
112
111
140
348
15
149
159
55
22
341
84
279
89
274

Problem during postpartum period
Yes
117 (22.94)
No
393 (77.06)
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63
220

63
220

18
265

114
121
48

270
13

100
76
107

39
93
151

91
93
99

255
28

Notes: *P0.10; $P0.05; §P0.01.
Abbreviations: OR, odds ratio; CI, confidence interval; BDT, Bangladeshi Taka (1 USD ≈ 78 BDT).

1.38 (0.84–2.29)
1.00

0.72 (0.39–1.35)
1.00
0.65 (0.27–1.57)

35
231
17

Number
of women

0.90 (0.58–1.39)
1.00

0.92 (0.60–1.43)
1.00

1.00
0.91 (0.41–2.00)

0.77 (0.44–1.34)
0.87 (0.50–1.51)
1.00

0.87 (0.34–2.22)
1.00

1.46 (0.93–2.27)*
0.99 (0.63–1.56)
1.00

1.07 (0.61–1.87)
1.21 (0.80–1.84)
1.00

0.75 (0.48–1.17)
1.11 (0.69–1.76)
1.00

1.25 (0.69–2.27)
1.00

1.26 (0.69–2.29)
1.00
1.41 (0.59–3.39)

Crude OR
(95% CI)

Applied something to cord

Number
of women

Crude OR
(95% CI)

Bathed within 3 days

38
308
17

Total number
of women (%)

Age (years)
58 (11.37)
20
21–34
425 (83.33)
27 (5.29)
35
Religion
Islam
455 (89.22)
Hinduism
55 (10.78)
Number of living children
0 or 1
182 (35.69)
2
156 (30.59)
172 (33.72)
3
Womens’ education
No education
70 (13.73)
1–5 years
160 (31.37)
280 (54.9)
6 years
Husband’s education
No education
163 (31.96)
1–5 years
144 (28.24)
203 (39.80)
6 years
Women’s occupation
Housewife
488 (95.69)
Others
22 (4.31)
Monthly family income (BDT)
215 (42.16)
5,000
5,001–10,000
214 (41.96)
81 (15.88)
10,000
Delivery by
Skilled person
32 (6.27)
Unskilled person
478 (93.73)
Problem during delivery
Yes
116 (22.75)
No
394 (77.25)

Characteristics

Table 3 Association of neonatal care practices with sociodemographic and other characteristics

71
235

76
230

21
285

130
130
46

291
15

104
88
114

43
92
171

108
92
106

279
27

41
246
19

Number of
women

1.04 (0.67–1.62)
1.00

1.35 (0.86–2.14)
1.00

1.00
0.77 (0.34–1.73)

1.16 (0.67–2.02)
1.18 (0.68–2.04)
1.00

0.69 (0.25–1.84)
1.00

1.38 (0.88–2.15)
1.23 (0.78–1.94)
1.00

1.02 (0.57–1.80)
0.86 (0.57–1.31)
1.00

0.91 (0.58–1.42)
0.90 (0.56–1.43)
1.00

1.64 (0.90–2.99)*
1.00

1.75 (0.93–3.33)*
1.00
1.73 (0.70–4.41)

Crude OR
(95% CI)

Breastfed after 30 minutes

50
133

51
132

10
173

88
68
27

178
5

68
43
72

36
61
86

64
46
73

159
24

27
145
11

1.45 (0.93–2.26)*
1.0

1.58 (1.01–2.47)$
1.00

1.00
1.25 (0.55–2.91)

1.39 (0.78–2.46)
0.94 (0.53–1.68)
1.00

1.96 (0.67–6.18)
1.00

1.30 (0.83–2.03)
0.78 (0.48–1.27)
1.00

2.39 (1.36–4.21)§
1.40 (0.91–2.16)*
1.00

0.74 (0.47–1.16)
0.57 (0.35–0.93)$
1.00

0.70 (0.38–1.27)
1.00

1.68 (0.93–3.02)*
1.00
1.32 (0.56–3.11)

Crude OR
(95% CI)

Gave prelacteals
Number of
women
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Table 4 Determinants of neonatal care practices: multivariable
logistic regression analysis
Characteristics

Reference
category

Adjusted OR
(95% CI)

Dependent variable: bathed within 3 days
Religion: Islam
Hinduism
2.01 (1.13–3.59)
Dependent variable: breastfed after 30 minutes
Religion: Islam
Hinduism
1.45 (1.18–1.78)
Dependent variable: gave prelacteals
Women’s age (years)
21–34
2.26 (1.19–4.28)
,20
0.80 (0.34–1.87)
$35
Women’s education
   No education
2.64 (1.46–4.77)
$6 years
   1–5 years
1.50 (0.97–2.33)

P-value

0.018
,0.001

0.013
0.600
0.001
0.063

Abbreviations: OR, odds ratio; CI, confidence interval.

pleasantly warm. Recommendations to prevent hypothermia
in newborn infants include delivery in a warm room, immedi
ate drying and wrapping with dry warm cloths, skin-to-skin
contact with mother for the first few hours after birth, and
early breastfeeding.23 Though WHO recommends delay
ing the first bath until after 24 hours, Bangladesh newborn
care policy and guideline suggests delaying the first bath
for 3 days.36 We have, therefore, analyzed data in line with
the Bangladesh newborn care policy. Our study showed
that .70.0% babies were bathed before 3 days of birth
(49.6% bathed within 24 hours). This finding is similar to
other studies conducted in Asia and Africa.32,34,35,37 Our study
found that Muslims were two times more likely to give early
bath (before 3 days), which may be because of their belief that
the newborns are “napak” (unholy) till they are bathed.35
There is no controversy about the innumerable benefits
of breastfeeding both for the baby and mother.38–41 It is
ideal to initiate breastfeeding within half an hour of birth
for production of breast milk and prevention of postpartum
hemorrhage.42,43 Our study showed that though all the babies
were breastfed, only 40.0% were put to the breast within
30 minutes. Moreover, contrary to the recommendations,
about a third of the newborns were offered some kind of
prelacteals before initiation of breastfeeding. Prelacteal
feedings are usually given due to perceived delay in the flow
of breast milk, and stop the baby from crying.44 The findings
of this study are comparable with other studies conducted in
Asia34,35,37 and Africa.31,32 Our study found that Muslims were
1.5 times more likely to delay breastfeeding to the newborn
compared to the Hindus. Moreover, teenage mothers and
women with no education were more likely (more than two
times) to give prelacteals. All these findings suggest that
pregnant women, their family members, and home delivery
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attendants in rural areas need information and education
on benefits of early breastfeeding and harmful effects of
prelacteals. Opportunities should be taken at all routine con
tacts to educate them on all the neonatal health issues.
This study was conducted in a rural subdistrict of
Bangladesh. Naturally, the study findings may not be
generalizable. However, all the study findings are consistent
with the Bangladesh Demographic and Health Survey con
ducted in 2010 taking a nationally representative sample of
women who had a live birth 3 years preceding the survey.22
In our study, questions about newborn care practices
were restricted to women who had a live birth within a year
preceding the interview to minimize recall bias. However,
some information biases may still exist. For example, the
newborns are usually managed either by the birth attendant or
relatives present during home delivery, and the mother may
not be informed about the cord care and use of prelacteals.
Moreover, this study does not explain why such unhealthy
behaviors are carried out and who are the people actually
influencing the unhealthy practices. In order to develop effec
tive interventions to change newborn care practices, such
information is important but missing in this study.

Conclusion
The findings of this study suggest that unhealthy practices
related to newborn care, such as unhygienic cord care,
delayed initiation of breastfeeding, use of prelacteals, and
early bathing are prevalent in rural areas of Bangladesh.
Religion and women’s education were the important deter
minants of such behaviors. Effective implementation of
widespread education program for the community and home
delivery attendants on early and exclusive breastfeeding,
delayed bathing, and WHO-recommended cord care could
benefit newborn survival in Bangladesh.
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