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Abstract 

Background: Skin-to-skin contact (SSC) practice improves newborn survival and child development through 
preventing hypothermia in newborns, improving early initiation of breastfeeding practice, and strengthening 
mother-child bonding. Despite having numerous benefits, it is one of the least practiced interventions in low and 
middle-income countries (1 to 74%). In Bangladesh, the prevalence of SSC was 26% in 2014. In this study, we aimed 
to estimate the prevalence of SSC in the study districts and identify factors that facilitate or inhibit SSC practice so that 
context-specific recommendations can be made to advance the use of this intervention.

Methods: We used baseline household survey data of USAID’s MaMoni MNCSP project conducted in 10 districts of 
Bangladesh in 2019. Our analysis included 13,695 recently delivered women (RDW) with a live birth outcome. Our pri-
mary outcome was the mother’s reported practice of SSC. We examined various antepartum, intrapartum, newborn, 
and sociodemographic factors associated with SSC using a multivariable generalized linear model. Our findings were 
reported using adjusted Prevalence Risk Ratios (aPRRs) and 95% Confidence Intervals (CIs).

Results: Overall, 28% of RDW reported practicing SSC across the 10 surveyed districts. Our multivariable analysis 
showed that public facility delivery (aPRR 2.01; 95%CI: 1.80, 2.26), private facility delivery (aPRR 1.23; 95%CI: 1.06, 
1.42) and ≥ 4 antenatal care (ANC) visits at least one from a medically trained provider (MTP) (aPRR 1.17; 95%CI: 1.03, 
1.26) had a significant positive association with SSC practice. Caesarean section (aPRR 0.64; 95%CI: 0.56, 0.73) had a 
significant negative association with SSC practice compared to vaginal births. We also found a significant positive 
association of SSC practice with mothers’ who perceived the birth size of their baby to be small, mothers with a higher 
education level (≥10 years), and mothers from households in the highest wealth quintile.

Conclusions: The prevalence of SSC is very low in the surveyed districts of Bangladesh. Considering the factors asso-
ciated with SSC, relevant stakeholders need to increase their efforts on improving ANC and facility delivery coverages 
as well as improving SSC practice in the facilities especially after caesarean deliveries. Countries with a high burden 
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Background
The first 28 days of life, known as the neonatal period, 
is the most crucial time for newborn survival. Globally, 
around 2.5 million babies died in the neonatal period in 
2017 [1]. Despite making significant improvements in 
the reduction of mortality among under-five children, 
the reduction of mortality in the neonatal period remains 
an unfinished Millennium Development Goal (MDG) 
agenda for many low and middle-income countries [2–5]. 
In Bangladesh, the neonatal mortality rate remains high 
at 30 per 1000 live births, constituting around 67% of all 
under-five deaths in 2017 [6]. To reduce newborn death, 
the World Health Organization (WHO) recommends a 
set of simple life-saving interventions, known as essential 
newborn care (ENC) practices [7, 8]. The core interven-
tions included in ENC are early initiation of breastfeed-
ing, thermal regulation (drying/wrapping the baby, 
skin-to-skin contact (SSC), and delayed bathing), and 
appropriate cord care [7, 8].. A significant positive asso-
ciation of SSC has been shown with thermal regulation 
and early initiation of breastfeeding practice [9].

WHO defines SSC as “placing the baby naked on the 
mother’s bare chest, in a prone position covered by a 
cloth/blanket” [10]. SSC is recommended to start imme-
diately or within 10 min of vaginal births and as soon as 
the mother regains consciousness after cesarean section 
[11]. It is suggested to continue for an hour or longer if 
well tolerated by both the mother and the newborn [12]. 
The benefits of SSC on newborn and mother’s health are 
myriad. A recent Cochrane review of 46 randomized con-
trol trials including 3850 women and their infants sug-
gested that immediate and early SSC (immediately after 
birth up till one hour) significantly improved the initia-
tion of breastfeeding rates, duration of breastfeeding, and 
exclusive breastfeeding rates [13–15]. Newborns who 
received SSC had better stability in physiological param-
eters; cardiorespiratory parameters and blood glucose 
level [13]. Moreover, this critical period of contact pro-
vides an opportunity for neurobehavioral development of 
the newborn through the establishment of mother-infant 
attachment [13–15]. SSC benefits extend to the mother 
also, with improvements in the shortening of the third 
stage of labor, placental separation, uterine contraction, 
and milk let down [7].

Despite the numerous benefits, globally the more com-
mon practice is to separate the newborn from the mother 

after birth in both hospital and community settings [15]. 
A recent systematic review of literature from 28 coun-
tries found that the prevalence of SSC varied between 
1 to 74% in the low and middle-income countries [16]. 
The review also showed a low prevalence of immediate 
SSC among countries in the South-East Asia region; with 
coverage in Nepal and India at only 15% [16]. Similar to 
other neighboring countries, the prevalence of SSC is low 
in Bangladesh at 26% in 2014 [7].

For Bangladesh to achieve the Sustainable Develop-
ment Goal (SDG) target for neonatal mortality, at 12 
deaths per 1000 live births by 2030, the country will need 
to substantially improve ENC coverage, especially SSC 
practice [17]. The first step in improving SSC practice is 
to identify the evidence on factors influencing the prac-
tice to develop context-specific solutions. The challenges 
in using existing evidence are that very few studies docu-
ment the population-level determinants of SSC practice 
in Bangladesh, and the most recent data from Bangla-
desh on SSC practice are outdated (latest reflects data 
from 2012) and do not reflect the substantial changes 
in maternal care-seeking practices that have occurred 
over the past years [7]. For example, between 2014 and 
2017, the coverage of four or more antenatal care (ANC) 
visits increased from 31 to 47%, while facility delivery 
increased from 37 to 50%. Both are important predictors 
of SSC [18]. Considering these evidence gaps, it is impor-
tant to undertake an updated analysis using the most 
recent data to understand the current context of SSC 
practice in the local context.

In this study, we estimated the prevalence and deter-
mined the factors associated with SSC practice in 10 
surveyed districts in Bangladesh. Findings from this 
study will generate updated evidence for program man-
agers, researchers, and policymakers to develop and test 
context-specific solutions for improving coverage of this 
potentially life-saving intervention.

Methods
Data and settings
We used baseline household survey data of the MaMoni 
Maternal Newborn Care Strengthening Project (MNCSP) 
conducted in 10 districts in Bangladesh in 2019: 
Noakhali, Feni, Chandpur, Lakshmipur, Brahmanbaria, 
Habiganj, Manikganj, Faridpur, Madaripur, Khushtia. 
MaMoni MNCSP is a USAID-funded five-year project 

of home deliveries, also need to emphasize community-based interventions and increasing coverage of skilled birth 
attendance for improving this life-saving intervention.
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(2018–2022) focusing on strengthening maternal and 
newborn care interventions through the public health 
system in Bangladesh. This project aims to ensure equita-
ble and high-quality maternal and newborn care service 
delivery, addressing health system challenges. Icddr,b, a 
member of the MaMoni MNCSP consortium, conducted 
the baseline population-based survey to measure cover-
age of key maternal and newborn health interventions.

The survey collected information from 14,982 recently 
delivered women (RDW) who had a birth outcome (abor-
tion/stillbirth/live births) in the preceding 15 months 
using a structured questionnaire adapted from the Bang-
ladesh Demographic Health Survey (BDHS) 2017 [18]. 
For this paper, we included 13,695 women who had a 
live birth outcome (1287 women having a stillbirth or 
abortion were excluded). We used data on women’s soci-
odemographic characteristics, newborn characteristics, 
ANC, place, and mode of delivery, and SSC practice, to 
estimate the prevalence and factors associated with SSC 
in the study areas.

Sample size and sampling
The survey sample size was calculated to provide dis-
trict-level estimates at a 5% level of precision for selected 
maternal, newborn, and family planning indicators. Con-
sidering the ±5% error margin and adjusting for cluster-
ing, an average of 120 clusters from each district with a 
cluster size of 10 was required. Our cluster size was 100 
households. A household was defined as “a person or 
group of related and unrelated persons who usually live 
together in the same dwelling unit(s), who have common 
cooking and eating arrangements, and who acknowledge 
one adult member as head of the household” [19]. In this 
study, we included RDW with a birth outcome in the pre-
ceding 15 months to better evaluate changes over the life 
of the project. The sampling of clusters was done using 
the probability proportional to size (PPS) technique. The 
sampling frame for the PPS was prepared using census 
data from the Bangladesh Bureau of Statistics community 
series 2011 and population size for the study areas was 
adjusted using growth rates.

Selection of study participants and data collection
In the selected cluster, data collectors (listers) first iden-
tified an index household using a random number table 
from the eligible couple register of the Family Welfare 
Assistants (FWA). The FWA are local resident commu-
nity health workers who maintain a register of house-
holds in their community and provide maternal and 
family planning services. One hundred households were 
then listed starting from the index household in the 
clockwise direction to define the cluster boundary. The 
first listing included all RDW having any birth outcome 

(live birth, stillbirth, or abortion) in the three years pre-
ceding the survey to conduct a short survey to collect 
neonatal mortality data as it requires large sample size. 
Later, a second list of survey respondents (RDW with 
birth outcomes in the past 15 months of the survey) was 
generated from the first list prepared during the list-
ing for collecting sociodemographic and careseeking 
practices. Interviewers approached all RDW with birth 
outcomes in the past 15 months and conducted full inter-
views in Bangla after obtaining informed written con-
sent. Data collection was carried out between March and 
September 2019.

Data quality assurance
To ensure the quality of data collection, our data collec-
tors (listers/ interviewers) and field supervisors who had 
experience in survey data collection, were trained on 
the data collection tools between February and March 
2019. Training included an in-depth review of the ques-
tionnaires, data collection methods, mock interviews, 
and field practice. Refresher training was provided as 
required. We used an Andriod-based system with a 
built-in consistency check system (range and skips) for 
minimizing data entry errors. A real-time dashboard was 
used for data quality monitoring. Supervisors and inves-
tigators conducted occasional field visits for observing 
data collection activities and provided post-visit feedback 
to the data collectors and supervisors in review meetings.

Variable definitions
Outcome variables
Our primary outcome variable was reported SSC prac-
tice. We used mothers’ reported data for defining SSC 
[7]. Mothers were asked for their last live birth in the pre-
vious 15 months if “the baby was placed naked directly 
on the bare skin of her chest immediately after birth.” The 
responses were recorded as either yes or no.

Explanatory variables
We identified a list of explanatory variables based on an 
extensive literature review. Four domains of variables 
were tested; antepartum, intrapartum, newborn, and 
sociodemographic characteristics of the mother.

The frequency of ANC visits, at least one of which 
was from a medically trained provider (MTP), was con-
sidered as an antepartum factor. Categories include no 
ANC from an MTP, 1–3 ANC visits (at least one from an 
MTP), and ≥ 4 ANC visits (at least one from an MTP). 
Any ANC from a “medical doctor, nurse, midwife, para-
medic, family welfare visitor (FWV), community skilled 
birth attendant (CSBA), or medical assistant/sub-assis-
tant community medical officer (MA/SACMO)” was 
defined as ANC from an MTP.
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Intrapartum factors included the places of delivery 
(home, public facility, private facility, and non-govern-
mental organization [NGO] facilities), modes of deliv-
ery (vaginal births and cesarean sections), and whether 
the mother reported any complications during delivery. 
Any history of “severe headache with blurry vision, con-
vulsions, high blood pressure, excessive vaginal bleeding, 
prolonged labor>12 hours, retained placenta, and mal-
presentation during delivery” were included as complica-
tions during delivery.

We also examined newborn factors; including the 
mother’s perceived birth size of the baby (average, small 
or large), birth order (categories are 1–2, 3–4, and 5+), 
and sex of the baby.

The mother’s age categories, the highest level of edu-
cational attainment, current occupation (housewives, 
unskilled worker, and skilled worker), religion, and 
household wealth quintiles were the sociodemographic 
factors analyzed in this study. We used principal compo-
nent analysis (PCA) for generating the household wealth 
index. Variables included in the PCA were housing char-
acteristics, ownership of land, household assets, and 
household possession of domestic animals and transport 
vehicles. The PCA score was then divided into quintiles 
to assign household wealth quintile.

Data analysis
We first examined the frequency and distribution of all 
explanatory and outcome variables. Sample weight was 
calculated to adjust for the survey design. We reported 
numbers and weighted proportions for presenting 
descriptive statistics of our study population. In our 
bivariate analysis, we used generalized linear models 
(GLM) to examine the association of explanatory varia-
bles with SSC. Bivariate models were adjusted for weight-
ing. Variables having a significant association in bivariate 
analysis were further examined using a multivariable 
model. GLM was also used for multivariable analysis. We 
specified binomial family, log link function (as our out-
come is binary), robust estimator (to adjust for nonpara-
metric distribution), and adjusted for sampling weight in 
our multivariable model. Findings from the bivariate and 
multivariable models were reported using prevalence rate 
ratios (PRRs) and 95% confidence intervals. We consider 
a p-value < 0.05 as significant. Stata 14 statistical software 
was used for analysis.

Ethics
The survey received ethical approval from the Institu-
tional Review Board of icddr,b and Save the Children US 
Ethical Review Committee. The survey was conducted 
following ethical principles of research with human par-
ticipants. Data collectors read out the informed consent 

forms and explained the purpose of the survey, risks, 
benefits, use of data, procedures for ensuring privacy and 
confidentiality, and the voluntary nature of participation 
to the study participants. Data collection commenced 
upon receiving informed written consent.

Results
Out of 13,695 mothers included in the study, more 
than half (60%) were between the age of 20 to 29 years 
(Table  1). Almost two-thirds of mothers had some sec-
ondary or higher education while only 7% of mothers had 
no formal education. The majority of mothers surveyed 
were housewives (97%).

Overall, 29% of the study participants did not report 
any ANC from an MTP whereas 45% reported 1–3 ANC 
(at least one from an MTP) and 27% reported receiving 
≥ 4 ANC (at least one from an MTP) (Table  1). Forty-
seven percent of the mothers delivered at home, 37% in 
a private facility, and 15% in a public facility. Among all 
surveyed mothers, the prevalence of cesarean section 
was high at 36%. The majority of the mothers who deliv-
ered in the private facilities reported cesarean deliveries 
(85%) while less than one-third of mothers who delivered 
in the public facilities reported having a cesarean deliv-
ery (Fig.  1). One in five mothers reported experiencing 
complications during delivery. More than two-thirds of 
mothers reported that the perceived size of their child at 
birth was average while one in 10 mothers reported that 
their child was small at birth. Around 64% of the babies 
were first or second born.

Prevalence of reported SSC practice
Overall, 28% of mothers reported SSC practice (Table 2). 
The reported practice of SSC was higher among moth-
ers who had ≥ 4 ANC visits (at least one from an MTP) 
(30%; 95% CI: 28.8, 31.8) compared to mothers who had 
no ANC from an MTP (25%; 95% CI: 23.9, 26.7). More 
mothers who delivered in the public facilities reported 
practicing SSC (42%; 95% CI: 39.5, 43.8) with their new-
born than mothers who delivered at home (26%; 95% 
CI: 25.3, 27.5) or in a private facility (26%; 95% CI: 24.3, 
26.7). The practice of SSC was lower among mothers who 
delivered by cesarean section (25%; 95% CI: 23.8, 26.2) 
compared to those who had a vaginal birth (30%; 95% CI: 
29.2, 31.2). Figure  2 showed that reported SSC practice 
were higher for vaginal births in both public facilities and 
private facilities compared to home deliveries, however, 
the opposite was observed for cesarean deliveries.

Among the newborn characteristics, the reported prac-
tice of SSC decreased with increasing perceived birth size 
of the baby. SSC was reported among 34% (95% CI: 31.5, 
36.6) of babies perceived to be small, 28% (95% CI: 27.2, 
28.9) of babies perceived to be average, and 27% (95% CI: 
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Table 1 Sociodemographic, antepartum, intrapartum, and newborn characteristics of RDWs in surveyed districts of Bangladesh, 2019

a weighted

Variables Categories Frequency
(n)
N = 13,695

Percentagea

% (95%CI)

Sociodemographic characteristics

Mother’s age 15–19 2028 14.8 (14.2, 15.4)

20–29 8166 59.6 (58.8, 60.4)

30–39 3318 24.2 (23.5, 24.9)

40–49 183 1.3 (1.1, 1.5)

Mother’s educational level No formal education 986 7.2 (6.8, 7.6)

Primary incomplete (1–4 years) 1570 11.5 (10.9, 12.0)

Primary complete (5 years) 2024 14.8 (14.2, 15.4)

Secondary incomplete (6–9 years) 6205 45.3 (44.5, 46.1)

Secondary and above (≥10 years) 2910 21.3 (20.6, 21.9)

Mother’s current occupation Housewives 13,268 96.9 (96.6, 97.2)

Skilled worker 375 2.7 (2.5, 3.0)

Unskilled worker 52 0.4 (0.3, 0.5)

Mother’s religion Muslim 12,912 94.3 (93.9, 94.7)

Hindu /others 783 5.7 (5.3, 6.1)

Wealth Quintile Lowest 2657 19.4 (18.7, 20.1)

Second 2671 19.5 (18.8, 20.2)

Middle 2777 20.3 (19.6, 20.9)

Fourth 2758 20.1 (19.5, 20.8)

Highest 2832 20.7 (20.0, 21.4)

Antepartum characteristics

Frequency of ANC visits (at least one from a medically 
trained provider (MTP))

No ANC from MTP 3948 28.8 (28.0, 29.6)

1–3 ANC (at least one from an MTP) 6091 44.5 (43.6, 45.3)

≥4 (at least one from an MTP) 3656 26.7 (25.9, 27.4)

Intrapartum characteristics

Places of delivery Home delivery 6417 46.9 (46.0, 47.7)

Public facility 2040 14.9 (14.3, 15.5)

Private facility 5025 36.7 (35.9, 37.5)

NGO facility 133 0.9 (0.8, 1.1)

Missing 80 0.6 (0.4, 0.7)

Mode of delivery Vaginal birth 8774 64.1 (63.2, 64.9)

Caeserean section 4914 35.9 (35.1,36.7)

Missing 9 0.1 (0.0,0.1)

Any reported complication during delivery No 10,743 78.4 (77.7, 79.1)

Yes 2952 21.5 (20.9, 22.2)

Newborn characteristics

Birth size Small 1363 9.9 (9.5, 10.5)

Average 9393 68.6 (67.8, 69.4)

Large 2893 21.1 (20.4, 21.8)

Missing 46 0.3 (0.2, 0.4)

Birth order 1–2 8787 64.2 (63.4, 64.9)

3–4 4149 30.3 (29.5, 31.1)

5+ 759 5.5 (5.2, 5.9)

Sex of the child Male 7017 51.2 (50.4, 52.1)

Female 6609 48.3 (47.4, 49.1)

Missing 69 0.5 (0.3, 0.6)
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24.9, 28.2) of babies perceived to be large. The practice of 
reported SSC declined with increasing birth order; 29% 
(95% CI: 28.1, 29.9) among first or second birth order, 
28% (95% CI: 26.4, 29.1) among third or fourth birth 
order, and 24% (95% CI: 20.8, 27.0) among fifth or higher 
birth order. Mothers with a higher level of education and 
those from households in the higher wealth quintiles 
reported a higher prevalence of SSC.

Factors associated with SSC practice
Table  3 illustrates the adjusted and unadjusted associa-
tion of SSC with antepartum, intrapartum, newborn, and 
sociodemographic factors. Our bivariate analysis shows 
a significant positive association of SSC with 1–3 ANC 
visits at least one from an MTP, four or more ANC visits 
at least one of which is from an MTP during pregnancy, 
delivery in a public facility, the experience of complica-
tions during delivery, perceived smaller newborn birth 
size, mother’s secondary level of educational attainment, 
and household wealth quintile. On the other hand, having 
a cesarean section, increasing birth order, and mother’s 
age between 40 and 49 years, were inversely associated 
with SSC.

Our multivariable model found a significant posi-
tive association of SSC with receving one to three ANC 

visits (at least one from an MTP) (aPRR 1.14; 95% 
CI: 1.03, 1.26) and ≥ 4 ANC visits (at least one from 
an MTP) (aPRR 1.17; 95% CI: 1.03, 1.26) compared to 
mothers who reported no ANC from an MTP. Com-
pared to the women who delivered at home, delivery 
at a health facility increased SSC practice by two-fold 
for public facilities (aPRR 2.01; 95% CI: 1.80, 2.26) 
and 23% for private facilities (aPRR 1.23; 95% CI: 1.06, 
1.42). Women who had a caesarean section were sig-
nificantly less likely to practice SSC; (aPRR 0.64; 95% 
CI: 0.56, 0.73) compared to women who had a vagi-
nal birth. Newborns with mothers having complica-
tions during delivery were more likely to receive SSC 
than their counterparts. Babies who were perceived to 
be small at birth had a higher likelihood of receiving 
SSC compared to babies perceived to be average size; 
(aPRR 1.28; 95% CI: 1.12, 1.45). Mothers having higher 
educational attainment were more likely to report 
SSC compared to women having no formal education. 
Newborns of mothers from households in the highest 
wealth quintile had a significantly higher likelihood of 
receiving SSC (aPRR 1.17; 95% CI: 1.02, 1.35) than the 
newborns of mothers from households in the lowest 
wealth quintile.

Fig. 1 Distribution of mode of delivery by place of delivery in surveyed districts of Bangladesh, 2019*
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Table 2 SSC prevalence by antepartum, intrapartum, newborn, and sociodemographic factors in surveyed districts of Bangladesh, 
2019

a  Weighted

Variables Categories Overall
(N = 13,695)

Frequency 
(n = 3878)

Percentagesa

% (95% CI)

The overall prevalence of SSC 13,695 3878 28.3 (27.6, 29.1)
Antepartum characteristics

Frequency of antenatal care(ANC) visits with at least 
one ANC from a medically trained provider (MTP))

No ANC from MTP 3948 1000 25.3 (23.9, 26.7)

1–3 ANC (at least 1 from an MTP) 6091 1772 29.1 (27.9, 30.2)

≥4 (at least 1 from an MTP) 3656 1107 30.3 (28.8, 31.8)

Intrapartum characteristics

Place of delivery Home delivery 6417 1694 26.4 (25.3, 27.5)

Public facility 2040 850 41.7 (39.5, 43.8)

Private facility 5025 1282 25.5 (24.3, 26.7)

NGO facility 133 30 22.6 (15.7, 30.0)

Mode of deliveries Vaginal birth 8774 2650 30.2 (29.2, 31.2)

Caeserean section 4914 1227 25.0 (23.8,26.2)

Any complication during delivery No 10,743 2962 27.6 (26.7, 28.4)

Yes 2952 917 31.1 (29.4, 32.8)

Newborn characteristics

Birth size Small 1363 464 34.0 (31.5, 36.6)

Average 9393 2637 28.1 (27.2, 28.9)

Large 2893 770 26.6 (25.0, 28.3)

Birth order 1–2 8787 2548 29.0 (28.1, 29.9)

3–4 4149 1150 27.7 (26.4, 29.1)

5+ 759 181 23.8 (20.8, 27.0)

Sex of the child Male 7017 2019 28.8 (27.7, 29.8)

Female 6609 1838 27.8 (26.7, 28.9)

Sociodemographic characteristics

Mother’s age 15–19 2028 591 29.1 (28.3, 32.5)

20–29 8166 2324 28.5 (28.6, 30.6)

30–39 3318 926 27.9 (28.6,30.6)

40–49 183 38 20.9 (15.8, 28.6)

Mother’s educational level No formal education 986 243 24.6 (21.9, 27.5)

Primary incomplete (1–4 years) 1570 379 24.2 (22.1, 26.4)

Primary complete (5 years) 2024 504 24.9 (23.0, 26.8)

Secondary incomplete (6–9 years) 6205 1829 29.5 (28.3, 30.6)

Secondary and above (≥10 years) 2910 923 31.7 (30.0, 33.4)

Mother’s current occupation Housewives 13,268 3773 28.4 (27.7, 29.2)

Skilled worker 375 92 24.7 (20.3, 29.2)

Unskilled worker 52 14 26.6 (15.6, 41.0)

Mother’s religion Muslim 12,912 3642 28.2 (27.4, 28.9)

Hindu /others 783 237 30.2 (27.1, 33.6)

Wealth quintile Lowest 2657 664 25.0 (23.3, 26.7)

Second 2671 706 26.4 (24.8, 28.2)

Middle 2777 813 29.3 (27.6, 31.0)

Fourth 2758 827 29.9 (28.3, 31.7)

Highest 2832 868 30.7 (30.0, 32.4)
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Discussion
Skin-to-skin contact is a key ENC interventions that 
improve newborn survival [9, 20]. The prevalence of 
reported SSC practice was low at 28% in the ten surveyed 
districts in Bangladesh. Results from our multivariable 
model identified two critical positive factors for improv-
ing SSC practice: i) facility delivery and ii) ANC from 
MTPs. In contrast, cesarean delivery significantly reduces 
the practice of SSC in facilities. Researchers, program 
implementers, and policymakers need to consider these 
determinants when identifying and designing essential 
interventions to improve SSC practice at the population 
level.

Despite being a simple and no-cost intervention with 
substantial health benefits, SSC is one of the least prac-
ticed ENC interventions in developing countries [15, 16, 
21, 22]. Our findings reiterate this evidence for 10 sur-
veyed districts in Bangladesh. A similarly low prevalence 
of SSC practice was reported in previous studies in Bang-
ladesh, which showed a prevalence between 26 and 30% 
[7, 23]. Our reported prevalence of SSC is higher than 
the reported prevalence in India (14.5%), Nepal (16.5%), 
Tanzania (9.7%), and Ethiopia (24.3%). It is lower than the 
reported prevalence in Sri Lanka at 50% and the Gambia 
at 35.7% [23–27]. The low prevalence of SSC practice in 
these developing countries could be attributed to various 

factors such as the high burden of home deliveries, low 
ANC coverage and low availability of community-based 
interventions, and sociodemographic and health system 
factors [23, 24, 26–28].

One striking finding of our study is that mothers who 
delivered in the facilities have a higher likelihood of SSC 
practice compared to the mothers who delivered at home. 
Previous studies from Bangladesh, Gambia, and Ethiopia 
also found facility delivery to be a significant positive pre-
dictor of SSC practice [7, 26, 27]. Although Bangladesh 
is observing an increasing trend in coverage of facility 
deliveries, 50% of women are still delivering at home [6]. 
This finding highlights the need for increasing coverage 
of facility delivery as well as improving SSC practice after 
home deliveries in Bangladesh. Lack of awareness, social 
norms, distance to the facilities, lack of transport facili-
ties, cost of care-seeking, and poor quality of care are 
some of the key barriers preventing women from deliver-
ing in facilities in rural areas of Bangladesh [29–34]. The 
Alliance for Maternal and Newborn Health Improvement 
(AMANHI) study which implemented 24/7 obstetric 
services, training for health care providers, community 
advocacy, comprehensive birth planning counseling, 
financial incentives for covering delivery costs, and emer-
gency referral transport in Sylhet Division of Bangladesh, 
demonstrated significantly improved coverage of facility 

Fig. 2 Distribution of SSC by mode and place of delivery in surveyed districts of Bangladesh, 2019
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Table 3 Factors associated with SSC in surveyed districts of Bangladesh, 2019

* Pvalue< 0.05

* *Pvalue< 0.001

* **Pvalue< 0.000
1 Unadjusted Prevalence Rate Ratios
2 Adjusted Prevalence Rate Ratios

Bivariate analysis Multivariable 
analysis

Variables Categories uPRR1 95% CI aPRR2 95% CI

Antepartum characteristics

Frequency of antenatal care (ANC) visits with at least 
one ANC from a medically trained provider (MTP)

No ANC from an MTP ref ref

1–3 ANC (at least 1 from an MTP) 1.16*** 1.09, 1.24 1.14** 1.03, 1.26

≥4 (at least 1 from an MTP) 1.23*** 1.14, 1.32 1.17* 1.04, 1.30

Intrapartum characteristics

Place of delivery Home delivery ref ref

Public facility 1.60*** 1.50, 1.71 2.01*** 1.80, 2.26

Private facility 1.02 0.95, 1.09 1.23** 1.06, 1.42

NGO facility 0.85 0.62, 1.17 0.88 0.58, 1.33

Mode of delivery Vaginal birth ref ref

Caesarean section 0.88*** 0.83, 0.93 0.64*** 0.56, 0.73

Any complication during delivery No ref ref

Yes 1.13*** 1.06, 1.20 1.13** 1.04, 1.25

Newborn characteristics

Birth size Average ref ref

Small 1.21* 1.13, 1.32 1.28*** 1.12, 1.45

Large 0.95 0.89, 1.02 0.95 0.86, 1.04

Birth order 1–2 ref ref

3–4 0.95 0.90, 1.01 0.97 0.88, 1.07

5+ 0.80* 0.70, 0.92 0.86 0.70, 1.07

Sex of the child Female ref

Male 1.04 0.98, 1.10

Sociodemographic characteristics

Mother’s age 15–19 ref ref

20–29 0.97 0.90, 1.05 1.00 0.90, 1.13

30–39 0.96 0.88, 1.05 1.08 0.92, 1.25

40–49 0.71* 0.53, 0.96 0.83 0.55, 1.23

Mother’s educational level No formal education ref ref

Primary incomplete (1–4 years) 0.98 0.84, 1.12 0.95 0.78, 1.15

Primary complete (5 years) 1.01 0.88, 1.16 0.97 0.80, 1.16

Secondary incomplete (6–9 years) 1.20* 1.07, 1.35 1.18* 1.00, 1.41

Secondary and above (≥10 years) 1.31*** 1.16, 1.48 1.31** 1.09, 1.60

Mother’s current occupation Housewives ref

Skilled worker 0.89 0.74, 1.06

Unskilled worker 0.91 0.57, 1.47

Mother’s religion Muslim ref

Hindu /others 1.09 1.00, 1.21

Wealth Quintile Lowest ref ref

Second 1.06 1.01, 1.17 1.01 0.89, 1.15

Middle 1.18*** 1.08, 1.29 1.14* 1.00, 1.29

Fourth 1.21*** 1.10, 1.32 1.14 1.00, 1.30

Highest 1.25*** 1.14, 1.36 1.17* 1.02, 1.35
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deliveries from 25 to 78% in the intervention areas [35]. 
Policymakers and health programmers need to consider 
a similar integrated package of interventions addressing 
both supply-side and demand-side barriers to improve 
coverage of facility deliveries in this setting.

On the other hand, to improve SSC practice after home 
deliveries, community-based interventions such as com-
munity skilled birth attendants (CSBA) may play a sig-
nificant role. A community-based maternal and newborn 
health package that was piloted in Bangladesh, Malawi, 
Nepal, and India showed significant improvement in all 
four ENC practices, including SSC [24, 28]. The study 
deployed trained community health workers/volunteers 
for regular home visits during and soon after delivery. 
Community health workers/volunteers provided routine 
maternal and newborn care, promoted routine health 
service utilization, supported birth preparedness, con-
ducted counseling on danger signs and ENC, and identi-
fied and referred women and newborns having maternal 
and newborn danger signs to the nearest health facilities 
during regular home visits. Although community-based 
interventions showed some positive impact on ENC 
practices, considering very low coverage of SBA among 
home deliveries (3%) in Bangladesh and resource-inten-
sive nature of the community based maternal and new-
born health programming, the question remains “which 
investment will bring maximum impact on SSC prac-
tice in these resource-limited settings; facility delivery or 
CSBA or both?” [18, 23].

Another important finding of our study is that despite 
having a significant positive association of facility deliv-
ery on SSC practice, less than half of the women who 
delivered in the facilities reported SSC. This signifies 
that increasing coverage of facility delivery alone will 
not be able to bring the change in SSC practice with-
out improving its practice in the facilities. Shortage of a 
skilled workforce, lack of time, lack of step by step proto-
col for initiation of SSC, interference with routine proce-
dures after birth, lack of motivation among the mothers 
and family members, and cultural practices were identi-
fied as some of the major barriers in implementing SSC 
after facility deliveries [36–38]. WHO and UNICEF rec-
ommend implementation of the baby-friendly hospital 
initiatives to improve SSC and breastfeeding practices 
through training of the health care providers and creat-
ing an enabling hospital environment for SSC, for exam-
ple by providing standard guidelines on SSC, ensuring 
availability of a skilled workforce and sufficient postnatal 
beds with the provision of privacy [12, 39]. The Govern-
ment of Bangladesh has already started the implementa-
tion of baby-friendly hospital initiatives in public health 
facilities. Experience from implementation showed a 
significant positive impact on improving SSC and early 

initiation of breastfeeding practices in several other set-
tings [40, 41]. Additionally, strengthening monitoring 
and adoption of essential measures to address the bar-
riers and challenges of implementing SSC in the facili-
ties using the Plan-Do-Act-Check (PDCA) model may 
improve SSC practice in facilities [42–44]. Save the 
Children’s MaMoni MNCSP project has recently started 
implementing the PDCA model for improving ENC 
practices, including SSC, in the public health facilities of 
Manikganj and Madaripur district of Bangladesh. Evalu-
ation of this PDCA model will generate evidence on the 
effectiveness of this intervention in improving SSC prac-
tice in the local contexts.

Our results showed that having a cesarean delivery 
reduced the likelihood of receiving SSC by 36% compared 
to the mothers having a vaginal birth. Findings from 
other studies also suggested a negative impact of cesarean 
section on SSC practice and early initiation of breastfeed-
ing [11, 45–49]. WHO recommends starting SSC imme-
diately (if possible in the operation theater) after cesarean 
delivery as soon as the mother regains consciousness in 
the absence of any precarious complications [12]. For 
uncomplicated cesarean deliveries performed using spi-
nal anesthesia, SSC can be initiated immediately in the 
operation theater. Two different intervention modali-
ties, such as the Plan, Do Study, Act (PDSA) model and 
Practice Reflection, Education, and training, Combined 
with the Ethnography for Sustainable Success (PRECESS) 
model have shown a significant improvement in SSC 
practice after cesarean births [50–53]. The PDSA model 
piloted SSC in the operation theater using a flow chart 
and developed a monitoring and feedback mechanism to 
address the barriers and challenges of implementation. 
The PRECESS project educated the staff on standard 
steps of SSC implementation, created a staff monitor-
ing mechanism on SSC after cesarean births, and shared 
videos with mothers on SSC [50, 51]. One limitation of 
these studies is that the sample sizes are small. Contex-
tual adaptation of these evidence-based interventions 
must be tested using a rigorous implementation research 
design, with a sufficient sample size for generating strong 
evidence on the efficacy of these interventions in the 
local context.

Another challenge in improving SSC practice in 
Bangladesh is the low coverage of SSC in private sec-
tor and NGO facilities. High rates of cesarean deliv-
eries in private facilities (85%) and NGO facilities 
(45%) could be a reason for such low coverage of SSC 
given our results showed cesarean deliveries to be a 
negative predictor of SSC .. National-level data from 
Bangladesh have shownthat 84% of women who deliv-
ered in a private facility had a cesarean section [18]. 
The WHO threshold of optimal cesarean section rates 
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for any country is 15% which signifies that unneces-
sary cesarean deliveries are happening mostly in the 
profit-driven private sectors [54]. It’s crucial to imple-
ment proven interventions such as accreditation of 
private facilities, implementation of Robson’s classi-
fication, and the second review to regulate unneces-
sary cesarean sections in the private facilities [55–57]. 
In essence, implementing programs to initiate SSC 
after cesarean sections in the operating theater along 
with optimization of cesarean deliveries are neces-
sary to bring about the potential improvement in SSC 
practice.

Our study also showed that mothers having one to 
three ANC visits and four or more ANC visits (at least 
one from an MTP) had better reported SSC practice. 
Our finding is consistent with previous studies in Bang-
ladesh, Gambia, and Ethiopia [7, 26, 27]. ANC has the 
potential to improve SSC practice in two ways. First, 
ANC is an important predictor of facility delivery 
and it is evident from our findings that facility deliv-
ery improves the likelihood of SSC practice [58–61]. 
Second, lack of motivation among the mother and the 
family members is a potential barrier to SSC practice 
[36, 38]. Recent evidence identifies ANC counseling 
as a potential opportunity for motivating mothers for 
uptake of SSC [36].

This study has the following limitations. First, we used 
mothers’ self-reported data for defining SSC practice. 
Previous studies reported mixed evidence on the valid-
ity of using mothers’ reported data for defining SSC 
compared to observation-based data [62, 63]. However, 
observation-based data collection is expensive and not 
feasible for population-based surveys. Additionally, we 
found that major national-level population-based sur-
veys such as the Demographic Health Survey in Bang-
ladesh and Nigeria collect mothers’ reported data for 
defining SSC and we adopted questions from BDHS for 
defining SSC in this study [7]. We recommend further 
exploration to identify appropriate wording for defin-
ing SSC during population-level surveys and to collect 
more in-depth information regarding the actual tim-
ing of the start and duration of SSC to improve validity. 
Second, recall bias may also be an issue which we tried 
to address by interviewing women with shorter recall 
periods in this survey [18].

Despite the limitations, our study is unique in terms 
of generating evidence on the prevalence and factors 
associated with SSC practice, which are not often stud-
ied at a population level [7]. It is crucial to monitor the 
population-level estimates of SSC and to understand 
the factors influencing its practice, to better under-
stand the barriers to its uptake, and what can be done 
to improve coverage of the practice in the local context.

Conclusions
There is no doubt that SSC has numerous benefits for 
both the mother and the baby [64]. It is high time to act 
to improve SSC practice in the facilities and coverage of 
facility deliveries. Implementation of the baby-friendly 
hospital initiative may improve the practice among the 
health care providers and create an enabling environment 
to increase SSC practice after facility deliveries. Empha-
sis is needed on the initiation of SSC after the cesarean 
section in the absence of any precarious maternal and 
newborn complication. It is also important to regu-
late unnecessary cesarean deliveries. To increase facil-
ity deliveries, it is important to address both the supply 
and demand-side barriers through an integrated package 
of interventions. Community-based interventions are 
important for improving coverage of SSC practice, espe-
cially in settings with a high burden of home births. ANC 
from MTPs could be the potential platform for not only 
encouraging mothers for facility deliveries but also coun-
seling mothers on this potentially lifesaving intervention. 
Further research is needed to test evidence-based solu-
tions for improving SSC practice in the local context.
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