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and breastfeeding within 1 h, should be encouraged for all 
healthy mother-newborn pairs in Bangladesh.
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Significance

The mainstream intervention approach for improving ENC 
in Bangladesh has mostly been community-based, target-
ing deliveries occurring at home. Two main types of com-
munity-based interventions have been implemented: home 
visits by trained community health workers and women’s 
groups to promote behavior change. Studies of these inter-
ventions most frequently reported positive improvements in 
appropriate feeding, thermal care and cord care. This study 
examines ENC use and odds of newborns receiving ENC 
by different levels of delivery care and highlights specific 
ENC practices such as delayed first bath and breastfeeding 
within 1 h that need more emphasis in primary and higher-
level healthcare facilities.

Introduction

Essential newborn care (ENC), defined as care provided 
soon after birth, is critical in improving neonatal survival 
(World Health Organization [WHO] 2014). ENC practices 
at or immediately after birth include newborns receiving 
hygienic cord care during delivery to prevent infection, 
adequate thermal protection after delivery via delayed bath-
ing, immediate drying and wrapping and skin-to-skin con-
tact to prevent hypothermia and immediate breastfeeding 
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newborns receiving ENC by different levels of delivery care 
in Bangladesh. Methods Descriptive statistics and logistic 
regressions were performed on ENC practices from the 
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ENC practices included nonapplication of substances to the 
cord; application of antiseptic to the cord; drying newborn 
within 5 min; wrapping newborn within 5 min; delaying 
first bath until the first 72 h; and breastfeeding within 1 h. 
Key predictors included home delivery with a lay attendant, 
delivery with primary healthcare services and delivery with 
higher-level healthcare services. Results Coverage of ENC 
practices was low. Women who delivered with primary and 
higher-level healthcare services generally reported greater 
odds of their newborns receiving recommended ENC than 
women who had home delivery with a lay attendant, the 
referent category. However, the odds of delayed first bath 
until 72 h and breastfeeding within 1 h were not statistically 
different for newborns who were delivered with primary 
healthcare services. Discussion These findings have signifi-
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Provision of ENC, particularly delayed first bath until 72 h 
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because of the many benefits including colostrum (Partner-
ship for Maternal, Newborn & Child Health 2011).

Mainstream interventions for improving ENC in Bangla-
desh have mostly been community-based, targeting deliver-
ies occurring at home (Azad et al. 2010; Baqui et al. 2008; 
Darmstadt et  al. 2010; Fottrell et  al. 2013; Rahman et  al. 
2015, 2011a; Sloan et al. 2008; Syed et al. 2006), due to the 
high proportion of home deliveries assisted by unskilled 
birth attendants (Barnett et al. 2006; Choudhury et al. 2012; 
Fronczak et al. 2007; Moran et al. 2009; National Institute 
of Population Research and Training [NIPORT], Associ-
ates, & ICF International 2013; Pagel et al. 2014; Rahman 
et al. 2011b) and prevailing cultural beliefs about newborn 
care (Choudhury et al. 2012; Fronczak et al. 2007; Moran 
et al. 2009; Rahman et al. 2011b; Winch et al. 2005). The 
proportion of unskilled delivery among home births was 
as high as 96% in 2011 (NIPORT et al. 2013). The litera-
ture reports several unsafe newborn care practices routinely 
performed by traditional birth attendants, such as unsterile 
cord cutting, application of substances to the cord, leav-
ing the newborn wet and unwrapped and bathing the new-
born early (Choudhury et al. 2012; Darmstadt et al. 2006; 
Moran et al. 2009; Winch et al. 2005). In addition, the cul-
tural belief that mothers and newborns need to be cleansed 
from evil spirits often leads to behaviors, such as restrict-
ing the mobility of the mother and the newborn in their 
home and preventing outsiders from visiting them (Winch 
et al. 2005), that increase the risk of neonatal mortality and 
morbidity (Choudhury et  al. 2012; Darmstadt et  al. 2006; 
Moran et al. 2009; Winch et al. 2005).

Studies of community-based interventions in Bangla-
desh have reported some success in overcoming these bar-
riers and improving ENC practices at home (Azad et  al. 
2010; Baqui et  al. 2008; Darmstadt et  al. 2010; Fottrell 
et al. 2013; Rahman et al. 2015, 2011a; Sloan et al. 2008; 
Syed et  al. 2006). Two main types of community-based 
interventions have been implemented, one focused on 
home visits by trained community health workers (Azad 
et al. 2010; Baqui et al. 2008; Darmstadt et al. 2010; Rah-
man et al. 2015, 2011a; Sloan et al. 2008; Syed et al. 2006), 
and the other on working with women’s groups to promote 
behavior change (Azad et al. 2010; Fottrell et al. 2013). For 
both types of interventions, the use of recommended ENC 
practices at or immediately after birth showed improvement 
in the intervention arms compared to the control arms of 
receiving usual care (Azad et al. 2010; Baqui et al. 2008; 
Darmstadt et  al. 2010; Fottrell et  al. 2013; Rahman et  al. 
2015, 2011a; Sloan et  al. 2008; Syed et  al. 2006). These 
studies most frequently reported positive improvements in 
the areas of appropriate feeding, thermal care and cord care 
(Azad et al. 2010; Baqui et al. 2008; Darmstadt et al. 2010; 
Fottrell et al. 2013; Rahman et al. 2015, 2011a; Sloan et al. 
2008; Syed et al. 2006).

The current body of literature seems to be lacking, how-
ever, in assessments of ENC practices in health facilities. 
Some community-based interventions did include trainings 
for facility-based providers, but their impact on ENC prac-
tices is not reported (Azad et al. 2010; Fottrell et al. 2013; 
Rahman et al. 2015, 2011a).

To date, only a small number of studies describe the 
current state of ENC practices in health facilities in South 
Asia, particularly Bangladesh (Crowe et  al. 2015; Hoque 
et al. 2012; Pagel et  al. 2014; Rubayet et  al. 2012). Pagel 
et  al. (2014) notes that the implementation of ENC prac-
tices in health facilities across study areas in rural South 
Asia, including Bangladesh, is not universal. Reporting of 
recommended breastfeeding practices and thermal care was 
either low or moderate among facility deliveries in Bangla-
desh (Pagel et al. 2014). The proportions of women report-
ing immediate breastfeeding within 1  h and immediate 
wiping within 10 min among facility deliveries were 40% 
and 66%, respectively (Pagel et al. 2014). The proportion of 
women reporting delayed bathing for at least 6 h was much 
higher at 98% (Pagel et al. 2014). However, this measure, 
along with wiping within 10 min, is more lenient than the 
corresponding recommendations, which are wiping within 
5 min and delayed bathing for at least 72 h (NIPORT et al. 
2013).

Low and inconsistent use of ENC practices in health 
facilities poses a serious concern as the proportion of facil-
ity deliveries rises in Bangladesh, as it did from 2004, 
when the proportion was 12%, to 2011, when it had risen to 
29% (NIPORT et al. 2013). As increasing facility delivery 
coverage remains a national priority (NIPORT, MEASURE 
Evaluation, & International Centre for Diarrhoeal Disease 
Research, Bangladesh 2012; Ministry of Health and Family 
Welfare [MHFW] 2011), it is important that ENC practices 
in health facilities receive just as much attention as ENC 
practices at home. This study therefore has the following 
objectives: (1) assessing the use of ENC practices per-
formed at or immediately after birth and (2) examining the 
odds of newborns receiving ENC by three levels of deliv-
ery care (home delivery with a lay attendant, delivery with 
primary healthcare services and delivery with higher-level 
healthcare services) in Bangladesh.

Methods

Data and Sample

Data came from the 2011 Bangladesh Demographic and 
Health Survey (BDHS). A detailed description of the 
sampling method can be found elsewhere (NIPORT et  al. 
2013). This study only included women who had given 
birth in the year prior to the time of the survey (n = 1853).
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This study received “Not Human Subjects Research” 
status by the University of North Carolina at Chapel Hill 
Institutional Review Board.

Descriptive and Regression Analyses

Descriptive statistics and Chi square tests were performed 
on demographic (Table 1) and outcome variables (Table 2) 
stratified by level of delivery care. Three levels of deliv-
ery care are defined: home delivery with a lay attendant, 
delivery with primary healthcare services and delivery with 
higher-level healthcare services. Demographic variables 

included women’s age, women’s education, women’s par-
ity, household wealth, urban or rural residence and wom-
en’s employment. Household wealth was constructed using 
household asset data via principal components analysis 
(NIPORT et al. 2013). Urban residence was defined as liv-
ing in a capital city, a city with a population of over 1 mil-
lion, a city with a population of over 50,000 or another 
urban town. Rural residence was defined as living in a 
countryside (United States Agency for International Devel-
opment [USAID] & MEASURE Evaluation/ICF Interna-
tional 2013). Women’s employment was assessed accord-
ing to whether the respondent was working outside the 

Table 1  Characteristics of the sample by level of delivery care

The table includes sample from regression on breastfeeding within 1 h because it contained the largest number of observations out of all regres-
sion samples
*p < 0.05; **p < 0.01; ***p < 0.001
a Columns within a categorical variable sum to 100%
b Chi-square tests were conducted for all categorical variables
c A t-test was conducted for age where home delivery with lay attendant was used as a reference for the other two categories

Totala Level of delivery  careb

Home delivery with lay 
attendant

Delivery with primary 
healthcare

Delivery with higher-
level healthcare

n % or Mean ± SD n % or Mean ± SD n % or Mean ± SD n % or Mean ± SD

Agec 1810 23.37 ± 5.37 1139 23.47 ± 5.59 196 22.31** ± 4.78 475 23.57 ± 5.04

Education ***
  No education 588 32.49% 476 41.79% 41 20.92% 71 14.95%
  Primary education 973 53.76% 603 52.94% 118 60.20% 252 53.05%
  Secondary education or higher 249 13.76% 60 5.27% 37 18.88% 152 32.00%

Parity ***
  1 697 38.51% 361 31.69% 96 48.98% 240 50.53%
  2 520 28.73% 318 27.92% 65 33.16% 137 28.84%
  3 309 17.07% 214 18.79% 23 11.73% 72 15.16%
  4+ 284 15.69% 246 21.60% 12 6.12% 26 5.47%

Wealth ***
  Poorest 391 21.60% 336 29.50% 24 12.24% 31 6.53%
  Poorer 336 18.56% 261 22.91% 25 12.76% 50 10.53%
  Middle 353 19.50% 236 20.72% 33 16.84% 84 17.68%
  Richer 381 21.05% 193 16.94% 60 30.61% 128 26.95%
  Richest 349 19.28% 113 9.92% 54 27.55% 182 38.32%

Residence ***
  Urban 539 29.78% 238 20.90% 94 47.96% 207 43.58%
  Rural 1271 70.22% 901 79.10% 102 52.04% 268 56.42%

Employment
  No 1717 94.86% 1091 95.79% 182 92.86% 444 93.47%
  Yes 93 5.14% 48 4.21% 14 7.14% 31 6.53%

Caesarean sections ***
  No 1464 80.88% 1139 100.00% 154 78.57% 171 36.00%
  Yes 346 19.12% 0 0.00% 42 21.43% 304 64.00%
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home at the time of the survey. Outcome variables included 
recommended ENC practices at or immediately after birth 
such as nonapplication of substances to the cord, applica-
tion of antiseptic to the cord, drying the newborn within 
5 min, wrapping the newborn within 5 min, delaying 
the newborn’s first bath until after the first 72 h of deliv-
ery and breastfeeding within 1 h (MHFW 2009; NIPORT 
et  al. 2013). All of the ENC questions except breastfeed-
ing within 1 h were only asked to women who had vaginal 
births (NIPORT et al. 2013). Women who had deliveries by 
caesarean sections were not asked these questions.

The key predictor variable was created based on levels 
of delivery care. The first category, home delivery with a 
lay attendant, consists of women who delivered with birth 
attendants without formal medical training. The second cat-
egory, delivery with primary healthcare services, consists 
of women who delivered at home with skilled birth attend-
ants (doctors, nurses, midwives, paramedics, family welfare 
visitors, community skilled birth attendants and/or medi-
cal assistants) and women who delivered at NGO clinics, 
health and family welfare centers or upazila (Bangladeshi 
administrative unit) health complexes. This is because the 
government of Bangladesh not only emphasizes delivering 

Table 2  Use of immediate essential newborn care practices by level of delivery care

The table includes sample from regression on breastfeeding within 1 h because it contained the largest number of observations out of all regres-
sion samples
*p < 0.05; **p < 0.01; ***p < 0.001
a Columns within a categorical variable sum to 100%
b Chi-square tests were conducted for all categorical variables
c “No” responses indicate that the respondents applied other substances to the cord such as antibiotics, spirit/alcohol, mustard oil with garlic, 
chewed rice, turmeric juice/powder, ginger juice, shidur, boric powder, gentian violet, talcum powder, ash/cow dung, heat, mustard oil and other 
unknown substances
d All immediate ENC practices include nonapplication of substances to the cord or application of antiseptic to the cord, drying newborn within 5 
min, wrapping newborn within 5 min, delayed first bath until after the first 72 h and breastfeeding within 1 h

Totala Level of delivery  careb

Home delivery with lay 
attendant

Delivery with primary 
healthcare

Delivery with higher-
level healthcare

n % or Mean ± SD n % or Mean ± SD n % or Mean ± SD n % or Mean ± SD

Application of substances to the cord ***
  No 748 54.48% 644 57.97% 54 42.86% 50 36.76%
  Yes 625 45.52% 467 42.03% 72 57.14% 86 63.24%

Application of antiseptic to the  cordc ***
  No 476 76.28% 385 82.62% 47 65.28% 44 51.16%
  Yes 148 23.72% 81 17.38% 25 34.72% 42 48.84%

Drying newborn within 5 min ***
  No 658 45.44% 563 49.82% 54 35.76% 41 24.55%
  Yes 790 54.56% 567 50.18% 97 64.24% 126 75.45%

Wrapping newborn within 5 min ***
  No 949 65.45% 777 68.64% 83 54.97% 89 53.29%
  Yes 501 34.55% 355 31.36% 68 45.03% 78 46.71%

Delayed first bath until after the first 72 h ***
  No 1030 72.23% 845 76.13% 102 67.11% 83 50.61%
  Yes 396 27.77% 265 23.87% 50 32.89% 81 49.39%

Breastfeeding within 1 h ***
  No 931 51.44% 546 47.94% 99 50.51% 286 60.21%
  Yes 879 48.56% 593 52.06% 97 49.49% 189 39.79%

All immediate ENC  practicesd **
  No 1283 96.76% 1048 97.49% 115 94.26% 120 93.02%
  Yes 43 3.24% 27 2.51% 7 5.74% 9 6.98%
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at health facilities but also promotes delivering with a 
skilled birth attendant at home (MHFW 2011; NIPORT 
et al. 2012). The final category, delivery with higher-level 
healthcare services, consists of women who delivered 
at government hospitals, district hospitals, maternal and 
child welfare centers, private hospitals or special medical 
colleges.

Weighted logistic regression analyses (adjusting for 
sampling weights and clustering) were performed on each 
of the outcome variables separately except application 
of antiseptic to the cord. An unweighted logistic regres-
sion analysis was performed for application of antiseptic 
to the cord because of stratum with a single sampling unit. 
Adjusted odds ratios (aORs) are reported in Table  3. All 
outcome variables were recoded as binary variables with 
“1” indicating compliance with recommended practice and 
“0” indicating noncompliance. Tables 1 and 2 were based 
on a regression sample with breastfeeding within 1  h as 
the outcome because it was the largest sample (n = 1810) 
among all regression samples. Covariates for the regres-
sion models included all of the demographic and predictor 
variables aforementioned as well as antenatal visits during 
pregnancy. For breastfeeding within 1  h, delivery by cae-
sarean section was also included as a covariate. Last, all of 
the included covariates were assessed for multicollinearity, 
and high levels of multicollinearity were not detected.

Results

The mean age was highest for women who delivered with 
higher-level healthcare services (24  years). As for educa-
tion, the proportion of women with no education was high-
est among those who had home delivery with a lay atten-
dant (42%). The proportion of women with secondary 
education or higher, on the other hand, was highest among 
those who delivered with higher-level healthcare services 
(32%).

High proportions of women who delivered with primary 
or higher-level healthcare services had a parity of one or 
two while women who had home delivery with a lay atten-
dant had comparable proportions across parities. In addi-
tion, proportions of richer and richest women among those 
who delivered with primary or higher-level healthcare ser-
vices were higher than the proportions among those who 
had home delivery with a lay attendant. As for residence, 
the majority of women who had home delivery with a lay 
attendant lived in rural areas. For women who delivered 
with primary or higher-level healthcare services, the pro-
portions of urban and rural residence were close to even. 
Employment was generally low for all women in the study, 
and the majority of caesarean sections were performed with 
higher-level healthcare services as expected. Ta
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Compared to home deliveries with lay attendants, deliv-
eries with primary or higher-level healthcare services had 
higher use of most recommended ENC practices. The only 
exceptions were application of substances to the cord and 
breastfeeding within 1  h. Higher-level healthcare services 
had the lowest proportion of nonapplication of substances 
to the cord and the lowest proportion of breastfeeding 
within 1  h. The proportions for all recommended ENC 
practices were generally low across all three categories. 
Only 3% of the sample reported that all immediate ENC 
practices were performed.

The odds that women who delivered with primary and 
higher-level healthcare services would report that no sub-
stance was applied to the cord were half the odds reported 
for women who had home delivery with a lay attendant 
(aORs of 0.57 and 0.47, respectively)—the referent cat-
egory for all aORs reported hereafter. For application 
of antiseptic to the cord, women who delivered with pri-
mary healthcare services had over two and a half times the 
odds (aOR = 2.68) of having antiseptic applied to the cord. 
Women who delivered with higher-level healthcare ser-
vices reported even larger odds (aOR = 4.60) of doing so.

This pattern was also evident for drying and wrapping 
the newborn within 5 min. Women who delivered with 
primary healthcare services had nearly twice the odds 
for both outcomes, aORs of 1.78 and 1.79, respectively. 
Women who delivered with higher-level healthcare ser-
vices reported nearly three times the odds for drying the 
newborn within 5 min (aOR = 2.98) and over one and a 
half times the odds for wrapping the newborn within 5 min 
(aOR = 1.64).

The odds of delaying the newborn’s first bath were 
nearly three times greater for women who delivered with 
higher-level healthcare services (aOR = 2.80). The odds of 
breastfeeding within 1 h were also greater for women who 
delivered with higher-level healthcare services but were not 
statistically significant (aOR = 1.34, p = 0.110). For women 
who delivered with primary healthcare services, the aORs 
for delaying first bath and breastfeeding within 1  h were 
not statistically significant with large p-values (aOR = 1.19, 
p = 0.470; aOR = 1.02, p = 0.900).

Discussion

In recent years, the gap in ENC practices in health facili-
ties has been highlighted by a few studies (Crowe et  al. 
2015; Hoque et al. 2012; Pagel et al. 2014; Rubayet et al. 
2012). Because increasing facility delivery coverage is an 
essential means of reducing maternal and newborn mor-
tality in Bangladesh (MHFW 2011; NIPORT et al. 2012), 
it is important that providers at health facilities have the 

capacity to provide high-quality ENC. As expected, women 
who delivered with primary and higher-level healthcare 
services had greater odds of reporting compliance with 
most recommended ENC practices than women who had 
home delivery with a lay attendant. The most interesting 
findings were the exceptions in which there were no sta-
tistically significant differences in ENC practices between 
home delivery with a lay attendant and delivery with pri-
mary or higher-level healthcare services.

Ideally, newborns delivered by primary and higher-level 
healthcare services would have significantly higher odds 
of receiving delayed first bath and breastfeeding within 1 h 
than their counterparts who were delivered by a lay atten-
dant at home. There could be many possible explanations 
for why this was not the case in our study. One explanation 
concerning delayed first bath is that some healthcare pro-
viders may be unaware of the potential harm early bathing 
can pose to newborns.

As for breastfeeding within 1 h, a plausible explanation 
for the insignificant aORs could be that a large volume of 
patients come to higher-level health facilities for serious 
pregnancy complications (MHFW 2011). These conditions 
may not enable women to initiate breastfeeding soon after 
delivery. However, the logistic regression model adjusted 
for caesarean sections to control for the effect of compli-
cated births on low breastfeeding. Hence, the statistical 
insignificance of the aORs may be a true representation of 
how breastfeeding levels following home delivery with a 
lay attendant compare with those following delivery with 
primary and higher-level healthcare services.

These findings have significant public health implica-
tions, as primary healthcare services are meant to be the 
first point of contact with the healthcare system for hard-
to-reach populations (MHFW 2011). Since the Bangla-
desh Ministry of Health and Family Welfare (2009) pro-
motes the use of recommended ENC practices among all 
of their healthcare staff, a reassessment of primary health-
care providers’ knowledge, beliefs and attitudes could 
be a key strategy moving forward. In addition, ensuring 
that the facilities have an adequate procurement of neces-
sary supplies and equipment for performing ENC is cru-
cial. Without basic supplies such as clean and dry towels, 
cord clamps and blades or scissors, performing some ENC 
practices would not be possible even with correct provider 
knowledge, beliefs and attitudes.

Another interesting finding was the pattern regarding 
application of substances to the cord. Women who deliv-
ered with primary and higher-level healthcare services had 
lower odds of not applying any substances to the cord than 
women who had home delivery with a lay attendant. This 
may be partially explained by the fact that women who 
delivered with primary and higher-level health services had 
much higher odds of applying antiseptic to the cord than 
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women who had home delivery with a lay attendant. As of 
2013, the WHO recommends not applying any substances 
to the cord for facility deliveries (WHO 2013). However, 
using 4% chlorhexidine can still be useful and is sometimes 
encouraged in resource-limited facilities where unhygienic 
deliveries may be common (Karumbi et  al. 2013). This 
study cannot determine with the 2011 BDHS data whether 
4% chlorhexidine, as opposed to other types of antiseptic, is 
primarily being used in higher-level health facilities.

Finally, many recommended ENC practices had low lev-
els of use. In fact, the use of all recommended ENC prac-
tices was low for both delivery with primary healthcare 
services and higher-level healthcare services. The low use 
of all recommended ENC practices indicates that although 
past interventions have had some success in improving 
ENC practices in their respective program areas (Azad 
et al. 2010; Baqui et al. 2008; Darmstadt et al. 2010; Fot-
trell et  al. 2013; Rahman et  al. 2015, 2011a; Sloan et  al. 
2008; Syed et  al. 2006), more work needs to be done to 
increase coverage overall.

Improved overall use of ENC practices will help to 
reduce the burden of neonatal mortality in Bangladesh. 
In the period between 1990 and 2013, neonatal mortality 
declined from 55 deaths per 1000 live births to 24 deaths 
per 1000 live births (You et al. 2014). Despite such a sub-
stantial decline, it actually represents an increase in the 
share of neonatal mortality among under-5 mortality (You 
et  al. 2014). Advocating for universal coverage of ENC 
practices in primary and higher-level healthcare facilities 
can expedite the rate of decline for neonatal mortality.

There are a few limitations to the study. The only ENC 
question asked to women with a caesarean section was on 
breastfeeding within 1 h. Interpretation of findings for other 
ENC outcomes therefore should be limited to women who 
had vaginal births. This study also did not include mater-
nal and neonatal complications as covariates in the analysis 
model because data were not available.

Noninclusion of maternal and neonatal complications as 
covariates may be important for several reasons. Women 
who experienced severe complications during delivery 
may not accurately recall the events that occurred during 
delivery. In addition, newborns with severe complications 
might be separated from their mothers immediately follow-
ing delivery for further care and treatment, which can limit 
ENC practices that require interaction between the mothers 
and newborns. Addressing severe complications may also 
interfere with the healthcare providers’ ability to follow 
routine ENC recommendations. For these reasons, authors 
speculate that ENC use for newborns delivered with no 
or mild complications might be higher than for newborns 
delivered with severe complications. Selecting out women 
with caesarean delivery for most of the outcomes means 
that the aORs may actually have been inflated.

Even for normal deliveries, recall bias may still exist due 
to the demanding nature of a birthing event. For example, 
Stanton et  al. (2013) compared women’s recall of events 
that occurred during birth and the immediate postpartum 
period to direct observation data and found that ENC indi-
cators such as immediate newborn wrapping, breastfeeding 
within 1  h and newborn bathing within 1  h did not meet 
the necessary validity criteria for adequate accuracy. Blanc 
et al. (2016), using similar methods, also found that skin-
to-skin placement of the newborn, breastfeeding within 1 h 
and immediate drying did not meet the necessary validity 
criteria. Both studies further suggest that the findings of 
this study should be interpreted carefully.

Despite its limitations, this study offers important 
insights for decision makers in Bangladesh. It challenges 
the notion that use of ENC practices is generally high for 
newborns delivered in health facilities. It also highlights 
specific ENC practices that need more emphasis in primary 
and higher-level healthcare facilities. As the coverage of 
facility delivery continues to increase, ensuring a high level 
of ENC use in health facilities will be the key to maintain-
ing the momentum of decreasing neonatal mortality.

Acknowledgements We are grateful to the Carolina Population 
Center and NIH/NICHD for training support (T32 HD007168) and 
for general support (P2C HD050924). We also thank Dr. Jon M. Hus-
sey for providing thoughtful insights throughout the research process.

Compliance with Ethical Standards 

Conflict of interest The authors declare that they have no conflicts 
of interest.

References

Azad, K., Barnett, S., Banerjee, B., Shaha, S., Khan, K., Rego, A. 
R., … Costello, A., et al. (2010). Effect of scaling up women’s 
groups on birth outcomes in three rural districts in Bangla-
desh: A cluster-randomised controlled trial. Lancet, 375(9721), 
1193–1202.

Baqui, A. H., El-Arifeen, S., Darmstadt, G. L., Ahmed, S., Williams, 
E. K., Seraji, H. R... Black, R. E. (2008). Effect of community-
based newborn-care intervention package implemented through 
two service-delivery strategies in Sylhet district, Bangladesh: 
A cluster-randomised controlled trial. Lancet, 371(9628), 
1936–1944.

Barnett, S., Azad, K., Barua, S., Mridha, M., Abrar, M., Rego, A., … 
Costello, A., et al. (2006). Maternal and newborn-care practices 
during pregnancy, childbirth, and the postnatal period: A com-
parison in three rural districts in Bangladesh. Journal of Health, 
Population, and Nutrition, 24(4), 394–402.

Blanc, A. K., Warren, C., McCarthy, K. J., Kimani, J., Ndwiga, C., & 
RamaRao, S. (2016). Assessing the validity of indicators of the 
quality of maternal and newborn health care in Kenya. Journal 
of Global Health, 6(1), 010405. doi:10.7189/jogh.06.010405.

http://dx.doi.org/10.7189/jogh.06.010405


2085Matern Child Health J (2017) 21:2078–2085 

1 3

The Partnership for Maternal, Newborn & Child Health (2011). A 
global review of the key interventions related to reproductive, 
maternal, newborn and child health. Geneva: Partnership for 
Maternal, Newborn & Child Health.

Choudhury, N., Moran, A. C., Alam, M. A., Ahsan, K. Z., Rashid, S. 
F., & Streatfield, P. K. (2012). Beliefs and practices during preg-
nancy and childbirth in urban slums of Dhaka, Bangladesh. BMC 
Public Health, 12, 791. doi:10.1186/1471-2458-12-791.

Crowe, S., Prost, A., Hossen, M., Azad, K., Kuddus, A., Roy, S., … 
Pagel, C., et al. (2015). Generating insights from trends in new-
born care practices from prospective population-based studies: 
Examples from India, Bangladesh and Nepal. PLoS ONE, 10(7), 
e0127893. doi:10.1371/journal.pone.0127893.

Darmstadt, G. L., Choi, Y., Arifeen, S. E., Bari, S., Rahman, S. M., 
Mannan, I., … Baqui, A. H. (2010). Evaluation of a cluster-rand-
omized controlled trial of a package of community-based mater-
nal and newborn interventions in Mirzapur, Bangladesh. PLoS 
ONE, 5(3), e9696. doi:10.1371/journal.pone.0009696.

Darmstadt, G. L., Syed, U., Patel, Z., & Kabir, N. (2006). Review of 
domiciliary newborn-care practices in Bangladesh. Journal of 
Health, Population, and Nutrition, 24(4), 380–393.

Fottrell, E., Azad, K., Kuddus, A., Younes, L., Shaha, S., Nahar, T., 
… Houweling, T. A., et al. (2013). The effect of increased cov-
erage of participatory women’s groups on neonatal mortality 
in Bangladesh: A cluster randomized trial. JAMA Pediatrics, 
167(9), 816–825. doi:10.1001/jamapediatrics.2013.2534.

Fronczak, N., Arifeen, S. E., Moran, A. C., Caulfield, L. E., & Baqui, 
A. H. (2007). Delivery practices of traditional birth attendants 
in Dhaka slums, Bangladesh. Journal of Health, Population, and 
Nutrition, 25(4), 479–487.

Hoque, D. M., Rahman, M., Billah, S. M., Savic, M., Karim, A. Q., 
Chowdhury, E. K., … El Arifeen, S., et  al. (2012). An assess-
ment of the quality of care for children in eighteen randomly 
selected district and sub-district hospitals in Bangladesh. BMC 
Pediatrics, 12, 197. doi:10.1186/1471-2431-12-197.

Karumbi, J., Mulaku, M., Aluvaala, J., English, M., & Opiyo, N. 
(2013). Topical umbilical cord care for prevention of infection 
and neonatal mortality. Pediatric Infectious Disease Journal, 
32(1), 78–83.

Ministry of Health and Family Welfare (MHFW) (2009). National 
neonatal health strategy and guidelines for Bangladesh. Dhaka: 
Bangladesh Ministry of Health and Family Welfare.

Ministry of Health and Family Welfare (MHFW) (2011). Strategic 
plan for Health, Population & Nutrition Sector Development 
Program (HPNSDP) 2011–2016. Dhaka: Bangladesh Ministry 
of Health and Family Welfare.

Moran, A. C., Choudhury, N., Uz Zaman Khan, N., Ahsan Karar, Z., 
Wahed, T., Faiz Rashid, S., & Alam, M. A. (2009). Newborn 
care practices among slum dwellers in Dhaka, Bangladesh: A 
quantitative and qualitative exploratory study. BMC Pregnancy 
and Childbirth, 9, 54. doi:10.1186/1471-2393-9-54.

National Institute of Population Research and Training (NIPORT), 
MEASURE Evaluation, & International Centre for Diarrhoeal 
Disease Research, Bangladesh. (2012). Bangladesh Mater-
nal Mortality and Health Care Survey 2010. Dhaka: NIPORT, 
MEASURE Evaluation, and icddr, b.

National Institute of Population Research and Training (NIPORT), 
Mitra and Associates, & ICF International. (2013). Bangladesh 

Demographic and Health Survey 2011. Dhaka, and Calverton, 
MD: NIPORT, Mitra and Associates, and ICF International.

Pagel, C., Prost, A., Hossen, M., Azad, K., Kuddus, A., Roy, S. S., … 
Crowe, S., et  al. (2014). Is essential newborn care provided by 
institutions and after home births? Analysis of prospective data 
from community trials in rural South Asia. BMC Pregnancy and 
Childbirth, 14, 99. doi:10.1186/1471-2393-14-99.

Rahman, A., Moran, A., Pervin, J., Rahman, A., Rahman, M., Yeas-
min, S., … Koblinsky, M. (2011a). Effectiveness of an inte-
grated approach to reduce perinatal mortality: Recent experi-
ences from Matlab, Bangladesh. BMC Public Health, 11, 914. 
doi:10.1186/1471-2458-11-914.

Rahman, M., Haque, S. E., Zahan, S., & Islam, O. (2011b). Nonin-
stitutional births and newborn care practices among adolescent 
mothers in Bangladesh. Journal of Obstetric, Gynecologic, and 
Neonatal Nursing, 40(3), 262–270.

Rahman, M., Jhohura, F. T., Mistry, S. K., Chowdhury, T. R., Ishaque, 
T., Shah, R., & Afsana, K. (2015). Assessing community based 
improved maternal neonatal child survival (IMNCS) program 
in rural Bangladesh. PLoS ONE, 10(9), e0136898. doi:10.1371/
journal.pone.0136898.

Rubayet, S., Shahidullah, M., Hossain, A., Corbett, E., Moran, A. 
C., Mannan, I., … Syed, U., et al. (2012). Newborn survival in 
Bangladesh: A decade of change and future implications. Health 
Policy and Planning, 27(suppl. 3), iii40–iii56. doi:10.1093/
heapol/czs044.

Sloan, N. L., Ahmed, S., Mitra, S. N., Choudhury, N., Chowdhury, 
M., Rob, U., & Winikoff, B. (2008). Community-based kan-
garoo mother care to prevent neonatal and infant mortality: A 
randomized, controlled cluster trial. Pediatrics, 121(5), e1047–
e1059. doi:10.1542/peds.2007-0076.

Stanton, C. K., Rawlins, B., Drake, M., dos Anjos, M., Cantor, D., 
Chongo, L., … Ricca, J., et  al. (2013). Measuring coverage in 
MNCH: Testing the validity of women’s self-report of key mater-
nal and newborn health interventions during the peripartum 
period in Mozambique. PLoS ONE, 8(5), e60694. doi:10.1371/
journal.pone.0060694.

Syed, U., Asiruddin, S., Helal, M. S., Mannan, I. I., & Murray, J. 
(2006). Immediate and early postnatal care for mothers and new-
borns in rural Bangladesh. Journal of Health, Population, and 
Nutrition, 24(4), 508–518.

United States Agency for International Development (USAID) & 
MEASURE Evaluation/ICF International. (2013). Standard 
recode manual for DHS 6. Washington, D.C.: USAID.

Winch, P. J., Alam, M. A., Akther, A., Afroz, D., Ali, N. A., Ellis, 
A. A., … Seraji, M. H., et  al. (2005). Local understandings of 
vulnerability and protection during the neonatal period in Syl-
het district, Bangladesh: A qualitative study. Lancet, 366(9484), 
478–485.

World Health Organization (WHO). (2013). WHO recommendations 
on postnatal care of the mother and newborn. Geneva: World 
Health Organization.

World Health Organization (WHO). (2014). Every newborn: An 
action plan to end preventable deaths. Geneva: World Health 
Organization.

You, D., Hug, L., Chen, Y., Newby, H., & Wardlaw, T. (2014). Levels 
& trends in child mortality. New York: UNICEF.

http://dx.doi.org/10.1186/1471-2458-12-791
http://dx.doi.org/10.1371/journal.pone.0127893
http://dx.doi.org/10.1371/journal.pone.0009696
http://dx.doi.org/10.1001/jamapediatrics.2013.2534
http://dx.doi.org/10.1186/1471-2431-12-197
http://dx.doi.org/10.1186/1471-2393-9-54
http://dx.doi.org/10.1186/1471-2393-14-99
http://dx.doi.org/10.1186/1471-2458-11-914
http://dx.doi.org/10.1371/journal.pone.0136898
http://dx.doi.org/10.1371/journal.pone.0136898
http://dx.doi.org/10.1093/heapol/czs044
http://dx.doi.org/10.1093/heapol/czs044
http://dx.doi.org/10.1542/peds.2007-0076
http://dx.doi.org/10.1371/journal.pone.0060694
http://dx.doi.org/10.1371/journal.pone.0060694

	The State of Essential Newborn Care by Delivery Location in Bangladesh
	Abstract 
	Significance
	Introduction
	Methods
	Data and Sample
	Descriptive and Regression Analyses

	Results
	Discussion
	Acknowledgements 
	References


