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Abstract

Background

Early initiation of breastfeeding (EIBF) is associated with better health of the mothers and

reduced risk of neonatal mortality. The objective of this study was to determine the preva-

lence of EIBF and associated factors among Bangladeshi mothers.

Methods

The data was extracted from the Bangladesh Demographic and Health Survey (BDHS)-

2014. A total of 4,092 married non-pregnant Bangladeshi mothers who had at least one

child aged 2 years or younger were included in this study. A two-level logistic regression

model was used to remove the clustering effect for finding the impact of socio-economic and

demographic factors on EIBF.

Results

The prevalence of EIBF among Bangladeshi mothers was 51.4% (urban: 47.1% and rural:

53.4%). A two -level logistic regression model showed that mothers living in the Sylhet divi-

sion (p<0.01) and rural environment (p<0.05) were more likely to practice EIBF. Mothers

who were obese or overweight (p<0.01), had secondary (p<0.05) or higher education

(p<0.01) were less likely to provide early breastfeeding to their newborn babies compared to

their counterparts. Those who delivered by caesarian-section (p<0.01) were less likely to

perform EIBF while those who attended an antenatal care clinic more than 3 times (p<0.05)

were more likely to do so.

Conclusions

About half of the Bangladeshi mothers did not start breast-feeding within one hour after

birth. This study identified several geographical and socio-demographic factors that were
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associated with EIBF, and hope that this information will help the government to focus their

resources to promote early breastfeeding.

Introduction

The World Health Organization (WHO) considers breastfeeding as the normal way to provide

young infants with all the nutrients that they need for healthy growth and development espe-

cially in the first six months of life [1]. It has been shown that breast milk contains essential

nutrients with immunological and anti-inflammatory properties that protect both mothers

and children against various infections and diseases [2–4]. Early initiation of breastfeeding

(EIBF) or timely initiation of breastfeeding refers to providing breast milk to the newborn

babies within one hour of birth, which ensures that they receive essential nutrients including

the colostrums [5]. Colostrum, the “first milk” produced by the mother first few days after

delivery is endowed with protective antibodies that act as the first line of defense in the form of

passive immunization for the infant. The colostrum fortifies their immune system and contrib-

utes towards the lowering of the mortality rate in neonates [6]. It also contains at least ninety

known nutritional components including amino acids, minerals and vitamins essential for the

growth and development of newborns [7]. EIBF increases skin-to-skin contact between

mother and infant, and helps to prevent hypothermia of the baby, establishes bonding between

mother and child, and increases the potential for exclusive breastfeeding practices [8].

Late initiation of breastfeeding has been associated with a fivefold increase in morbidity

and mortality due to conditions such as diarrheal diseases [9]. Infectious diseases and malnu-

trition are also major causes of death among infants in developing countries [9, 10]. Research-

ers have reported that children who received initial breastfeeding were at a lower risk of

having acute respiratory and gastrointestinal infections compared to children who did not

[11]. Effective implementation of EIBF has been reported to reduce the death rate 13%-15%

among children less than 5 years of age among middle and low-income communities in Tan-

zania [12]. Moreover, EIBF has also been shown to reduce the risk of postpartum hemorrhage,

which is one of the leading causes of maternal mortality [6]. Prevalence of EIBF reflects the

practice of placing newborn children on the breast within one hour of birth [13]. Therefore, it

is hoped that the practice of EIBF will gradually gain worldwide attention [14–22].

In Bangladesh, the trend of practicing EIBF among lactating mothers has remained mostly

unchanged for a long time [23]. Recent data on under-five child mortality rates was 46 per

1000 live births, and of which 61% were contributed by neonatal mortality [23]. EIBF reduces

the risk for all causes of mortality in neonates including babies with low birth weight. EIBF

was found to reduce 22% of neonatal deaths and 16% of all infant deaths [24]. More recently it

was found that mothers that did not breastfeed their newborn within one hour after their

birth, the odds of neonatal deaths were increased by nearly threefold in comparison with those

neonates who were breastfed within one hour of birth in India [25]. The government of Ban-

gladesh is currently working towards achieving the target for Sustainable Development Goals

(SDGs) by 2030, and one of the important components is to reduce the maternal and under-

five child mortality rates to less than 70 per 100,000 live births and less than 25 per 1000 live

births respectively [26]. Since there is a strong association between EIBF and the good health

of newborns as well as children and their mothers, information on the pattern of breastfeeding

practices at a national level would be very useful for the health authorities to introduce or

enhance EIBF among mothers nationwide.

Early initiation of breastfeeding among Bangladeshi mothers
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The objective of this study is then to determine the prevalence of EIBF and investigate its

association with socio-economic and demographic factors among Bangladeshi mothers.

Methods

The 2014 BDHS received ethics approval from Bangladesh Medical Research Council. The

2014 BDHS also received written consent from each individual in the study. The data used in

the present study was extracted from the large scale of dataset collected by the Bangladesh

Demographic and Health Survey (BDHS-2014). This is a nationally representative survey,

which covered all administrative regions (or divisions) of Bangladesh. Thus, Bangladesh is

divided into eight administrative divisions, of which Mymensinghm is a new division. During

the BDHS-2014, Bangladesh was divided into seven administrative divisions, and Mymen-

singhm was considered as a district under the Dhaka division. The BDHS-2014 survey col-

lected socio-demographic, health, anthropometric and lifestyle information from 17,863

Bangladeshi married women over the reproductive age (15 to 49 years). The data was collected

from March 24, 2014 to August 11, 2014. The sampling technique, survey design, survey

instruments, measuring system and quality control have been described elsewhere [23].

Sampling

BDHS-2014 utilized a two-stage stratified cluster sampling procedure for selecting the sample

from the Bangladesh survey. In the first stage, 600 enumeration areas (EAs) (207 from urban

and 393 from rural areas) were randomly selected with a probability proportional to the size of

the EAs. In the second stage, 30 households were selected from each EA using systematic sam-

pling, which covered the whole country. Using this design, 18,000 residential households were

selected for interviews of 18,000 ever-married women. BDHS-2014 collected data on infant

feeding with the youngest children under the age 2 who were living with their mothers, using a

24-hour recall method [23].

Abnormal data points were then identified and excluded because their presence may lead

to misleading results [27]. Some missing values were also detected, and these cases were also

excluded. Pregnant and women who did not have children of age below 2 years old were also

excluded from the study. After these adjustments, the data set was reduced to 4,092 mothers

for further analysis (Fig 1).

Outcome variable

EIBF was considered the outcome variable in this study. The BDHS-2014 study asked the fol-

lowing question of the mothers: how long after birth did you first put (name) to the breast?

According to the WHO, initiation of breastfeeding was expressed as a dichotomous variable

with category 1 for initiation of breastfeeding within one hour (early initiation) and category 0

for initiation of breastfeeding after one hour (late initiation).

Independent variables

A number of independent variables were selected with reference to an earlier study on the

breastfeeding practice conducted in Nepal [28]. The following independent variables were

used: geographical location (division) (Dhaka, 1; Chittagong, 2; Barisal, 3; Khulna, 4; Rajshahi,

5; Rangpur, 6; Sylhet, 7), type of residence (urban, 1; rural, 2), religion (Muslim, 1; Non-Mus-

lim, 2), mothers, education level (uneducated, 0; primary, 1; secondary, 2; higher, 3), wealth

index (this is a composite index, and it was calculated using some selected assets data. It was

constructed by principal components analysis) (poor, 1; middle, 2; rich, 3), currently working
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employment of the mother (not working, 0; currently working, 1), age of mother (age�20

years, 1; 21–29 years, 2; age�30years, 3), age at first marriage (�18 years, 0; <18 years,1), age

at first child birth (age�20years, 0; age<20years, 1), marital status (currently married, 0; sin-

gle, 1), number of ever born children (1–2 children, 1; 3–5 children, 2; 6 and more children, 3),

child’s birth weight (large, 1; average, 2; low, 3) (birth weight of children was not measured by

BDHS-2014, they considered mother’s perception of the baby’s birth size), place of delivery

(home, 0; hospital/clinic, 1), sex of last children (male, 1; female, 2), mode of delivery (caesar-

ean, 1; vaginal, 0), marriage to first birth interval (within one year, 1; 2–3 years, 2; 4 and above

years, 3), number of family members (�4 member, 1; 5–10 member, 2;�11 member, 3), num-

ber of antenatal care visits (no, 0; 1–2 times, 1; 3 and more times, 2), mothers’ body mass index

(BMI) category (normal weight1; underweight, 2; overweight, 3 and obese, 4).

Statistical analysis

A frequency distribution (percentage) was used to determine the prevalence of EIBF among

Bangladeshi mothers. Chi-square (χ2) tests were performed to evaluate the association between

independent variables and the EIBF. BDHS-2014 collected data using two-stage stratified

Fig 1. Sample selection procedure for analysis.

https://doi.org/10.1371/journal.pone.0215733.g001
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cluster sampling. Since the observations were derived from several levels of hierarchy, it was

possible to obtain a clustering effect in outcome variable. A single-level statistical model would

not be appropriate for analyzing this type of data set [29]. To remove the clustering effect, two

levels of multiple logistic regression analysis were used to detect the impact of socioeconomic,

demographic and nutritional factors on EIBF among Bangladeshi mothers. The median odds

ratio (MOR) was used to check the existence of clustering effect in outcome variable. The

MOR is defined as

MOR ¼ expf0:6745
ffiffiffi
2
p ffiffiffiffiffi

s2
u

p
g ¼ expð0:95

ffiffiffiffiffi
s2
u

p
Þ; ð1Þ

where s2
u is the cluster variance. The value of MOR is always greater than or equal to 1. If

MOR = 1, it means there is no cluster variation, but if MOR>1, there is cluster variation of the

outcome variable, and the effect needs to be removed [30].

A multilevel model is particularly appropriate for research designs where the data for par-

ticipants are organized at more than one level. In this study, level I was considered for the indi-

vidual level and level II for clusters (EAs).

The underlying two-level logistic regression model corresponding to each variable is:

Level I : Zij ¼ b0j þ b1xij; Pij ¼
expðZijÞ

1þ expðZijÞ
; where yij ¼ 1 ð2Þ

with probability Pij, yij = 0, with probability 1−Pij, in
Pij

1� Pij
¼ b0j þ b1xij

Level II : b0j ¼ y00 þ u0j; b1j ¼ y10; u0j � Nð0; t00Þ;

p ¼ pðYjX1 ¼ x1;X2 ¼ x2; . . .;Xp ¼ xpÞ ¼
expfgðxiÞg

1þ expfgðxiÞg
; ð3Þ

where g(x1) = β0+β1xi1 +. . .+βkxik;i = 1,2,. . .,n.

Where, βi = unknown logistic regression coefficients (i = 1, 2, . . ., n). The parameter βi
refers to the effect of Xi on the log odds such that Y = 1, controlling the other Xi. The multicol-

linearity problem among the independent variables was checked by standard error (SE). If the

magnitude value of SE was less than 0.5 it was considered as no evidence of the multicollinear-

ity problem [31]. BDHS-2014 did not use a proportional allocation of the samples with the

national administrative divisions or with respect to their type of residence. Sampling weight

was necessary for any statistical analysis using the BDHS-2014 data to ensure actual national

representation of the survey results. In this paper sampling weights was calculated for univari-

ate, bivariate and multivariate analysis. Statistical significance was accepted at p< 0.05. All sta-

tistical analyses were carried out using STATA (version 13) and SPSS software (IBM version

20).

Results

Prevalence of early initiation of breastfeeding (EIBF)

A total of 4,092 mothers with their last child under aged 2 were included in the study. The

prevalence of EIBF among Bangladeshi mothers was 51.4%. Of the mothers, 53.4% came from

a rural environment (67.4% of total sample population) and breastfeed their babies within one

hour of birth.

Early initiation of breastfeeding among Bangladeshi mothers
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Association between EIBF and other factors

It was noted that the rate of EIBF among mothers in the rural areas of Bangladesh (53.4%) was

significantly (p<0.01) higher than those living in the urban areas (47.1%). The association

between location (division) and EIBF was also statistically significant (p<0.01), and it was

found that the highest and lowest rate of EIBF were in Sylhet (59.6%) and Khulna (44.0%) divi-

sions respectively. Among the mothers, 13.2% were uneducated, while 11.9% had a higher

level of education. It was noted that the rate of EIBF significantly decreased (p< 0.01) with

increasing education level of the mothers. A similar pattern was observed where mothers that

came from rich families showed a significantly lower rate (p<0.01) of EIBF (47.0%) when

compared to those from poor (54.9%) and middle (53.5%) income families. About two thirds

(72%) of the mothers were married before 18 years of age. The rate of EIBF was significantly

(p<0.05) higher (52.5%) among those who married before 18 years as compared to mothers

who were married after 18 years (48.5%). About two thirds (72%) of the mothers were below

20 years of age when they delivered their first baby. It was noted that a significantly (p<0.01)

higher rate of EIBF was observed among these early childbearing (53.0%) mothers when com-

pared to those who were older than 20 years (46.9%) when they delivered their first child.

Approximately 60% of the mothers delivered their last baby at home, and among them more

than half (58.8%) practiced EIBF. This rate was significantly higher (p<0.01) than the rate of

EIBF among mothers who delivered in a hospital/clinic. About one fourth of the mothers

(24.5%) were delivered by caesarean section in Bangladesh. A significantly (p<0.01) higher

rate of EIBF (58.3%) was noted among mothers who underwent vaginal delivery compared to

those who delivered by caesarean section (30.1%). It was also observed that the rate of EIBF

significantly (p<0.01) decreased with increasing body size among mothers in Bangladesh.

Mothers who never attended any antenatal visits were significantly (p<0.05) less likely to prac-

tice EIBF (49.2%) compared to those who attended three or more antenatal visits (55.2%)

(Table 1).

Effect of socio-economic and demographic factors on EIBF

This study found that the value of MOR was 1.596, suggesting the presence of clustering varia-

tion in the outcome variable among enumeration (clusters). Two-level logistic regression

model was found to be an appropriate approach to analyze the data by removing the clustering

effect to ensure a higher accuracy of the results. All the factors that demonstrated a significant

association with the rate of EIBF were included as independent variables in the two-level logis-

tic regression model. After removing clustering effects, and controlling for the effect of other

variables, the model showed that mothers living in Dhaka division were less likely to initiate

early breastfeeding than those living in Sylhet (AOR: 1.474; 95% CI: 1.118–1.944; p<0.01) and

Rangpur (AOR: 1.479; 95% CI: 1.121–1.952; p<0.01) divisions. It was also found that rural

mothers (AOR: 1.164; 95% CI: 0.977–0.972; p<0.05) were more likely to initiate breastfeeding

early as compared to their urban counterparts. Education had a negative influence on EIBF,

implying that mothers with secondary education (AOR: 0.814; 95% CI: 0.656–0.985; p<0.05)

and higher education (AOR: 0.584; 95% CI: 0.439–0.779; p<0.01) were less likely to practice

EIBF than those who were uneducated. The rate of EIBF among healthy (normal weight)

mothers was 0.776 times higher (AOR: 0.776; CI: 0.646–0.931; p<0.001) compared to that of

overweight mothers, and 0.568 times (AOR: 0.568; CI: 0.383–0.842; p<0.001) compared to

that of obese mothers. Frequency of antenatal visits (ANC) was found to be significantly asso-

ciated with EIBF among Bangladeshi mothers. Mothers who regularly attended the antenatal

clinic (3 and more times) were 1.24 times more likely to practice EIBF compared to mothers

who did not attend the ANC visits (AOR: 1.243; 95% CI: 1.024–1.510; p<0.05). It was also

Early initiation of breastfeeding among Bangladeshi mothers

PLOS ONE | https://doi.org/10.1371/journal.pone.0215733 April 25, 2019 6 / 13

https://doi.org/10.1371/journal.pone.0215733


Table 1. Characteristics of the study participants by: 1) Early initiation of breastfeeding and 2) Prevalence of early initiation of breastfeeding. Bangladesh Demo-

graphic and Health Survey (BDHS), 2014 (N = 4092).

Total EIBF Not EIBF Prevalence of EIBF χ2-value

Overall 4092 2102 (51.370) 1990 (48.630) 51.370

Variables n (%) n (%) n(%) %

Type of residence 14.340��

Urban 1333(32.600) 628 (47.100) 705 (52.900) 47.110

Rural 2759(67.400) 1474 (53.400) 1285 (46.600) 53.430

Currently working 3.433

No 3207(78.400) 1623(50.600) 1584 (49.400) 50.600

Yes 885(21.600) 479(54.100) 406 (45.900) 54.120

Division 49.554��

Dhaka 728(17.800) 355(48.800) 373 (51.200) 48.800

Chittagong 779(19.000) 357 (45.800) 422 (54.200) 45.800

Barisal 497(12.100) 266 (53.500) 231 (46.500) 53.500

Khulna 493(12.000) 217(44.000) 276 (56.000) 44.000

Rajshahi 504(12.300) 262 (52.000) 242 (48.000) 52.000

Rangpur 527(12.900) 309 (58.600) 218 (41.400) 58.600

Sylhet 564(13.800) 336(59.600) 228 (40.400) 59.600

Religion 1.072

Muslim 3763(92.000) 1942 (51.600) 1821 (48.400) 51.600

Non-Muslim 329(8.000) 160(48.600) 169 (51.400) 48.600

Age at first marriage 5.335�

Age�18 years 1141(27.900) 553(48.500) 558 (51.500) 48.500

Age<18 years 2951(72.100) 1549 (52.500) 1402 (47.500) 52.500

Age at first birth 11.974��

Age�20 years 1112(27.200) 522(46.900) 590 (53.100) 46.900

Age<20 years 2980(72.800) 1580(53.000) 1400 (47.000) 53.000

Marital Status 2.895

Currently married 3450(84.300) 1792(51.900) 1658 (48.100) 51.900

Single 642(15.700) 310(48.300) 332 (51.700) 48.300

No. of ever born children

1–2 2885(70.500) 1461(50.600) 1424 (49.400) 50.600 2.716

3–5 1074(26.200) 566(52.700) 508 (47.300) 52.700

6 and more 133(3.3000) 75(56.400%) 58(43.600%) 56.400

Mothers’ education level 32.687��

Uneducated 541(13.200) 312(57.700) 229 (42.300) 57.700

Primary 1098(26.800) 593(54.000) 505 (46.000) 54.000

Secondary 1966(48.000) 997(50.700) 969 (49.300) 50.700

Higher 487(11.900) 200(41.100) 287 (58.900) 41.100

Child birth weight 0.199

Large 542(13.200) 276(50.900) 266 (49.100) 50.900

Average 2768(67.600) 1419(51.300) 1349 (48.700) 51.300

Low 782(19.100) 407(52.000) 375 (48.000) 52.000

Wealth Index 21.985��

Poor 1611(39.400) 884(54.900) 727 (45.100) 54.900

Middle 797(19.500) 426(53.500) 371 (46.500) 53.500

Rich 1684(41.200) 792(47.000) 892 (53.000) 47.000

Place of delivery 130.286��

(Continued)
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noted that mothers who underwent natural/vaginal delivery were more likely to provide initial

breastfeeding earlier than mothers who underwent caesarean delivery (AOR: 0.302; 95% CI:

0.242–0.377; p<0.01) (Table 2).

Discussion

EIBF is one of the most effective practices for providing balanced nutrition for newborn

babies, and to reduce the rate of child mortality and morbidity. The overall prevalence of the

EIBF practice among Bangladeshi mothers as based on the BDHS survey taken in 2014, which

was 51.4%, indicating some improvement when compared to the rate of 47% reported in the

survey conducted in 2011 [23]. This rate was lower than that for the neighboring country of

Nepal (66.4%) [28], as well as for other developing countries such as Ethiopia (83.7%) [14].

However, the rate was higher than other South Asian countries like India (21%), Pakistan

(8.5%), and other developing countries like Nigeria (34.7%), Iran (32.2%), and South Sudan

(48%) [32–36].

Table 1. (Continued)

Total EIBF Not EIBF Prevalence of EIBF χ2-value

Home 2425(59.300) 1425(58.800) 1000 (41.200) 58.800

Hospital/Clinic 1667(40.700) 677(40.600) 990 (59.400) 40.600

Sex of children 2.987

Male 2127(52.000) 1065(50.100) 1062 (49.900) 50.100

Female 1965(48.000) 1037(52.800) 928 (47.200) 52.800

Age group 2.658

Age�20 years 1143(27.900) 609(53.300) 534 (46.700) 53.300

Age, 21–29 years 2151(52.600) 1082(50.300) 1069 (49.700) 50.300

Age�30 798(19.500) 411(51.500) 387 (48.500) 51.500

Marriage to first birth interval 3.287

Within 1 year 1982(48.400) 1047(52.800) 935 (47.200) 52.800

2–3 years 1509(36.900) 753(49.900) 756 (50.100) 49.900

4 and above years 601(14.700) 302(50.200) 299(49.800) 50.200

Mode of delivery 240.372��

Caesarean 1003(24.500) 302(30.100) 701(69.900) 30.100

Vaginal 3089(75.500) 1800(58.300) 1289 (41.700) 58.300

No. of family member 3.117

�4 1248(30.500) 648(51.900) 600 (48.100) 51.900

5–10 2569(62.800) 1300(50.600) 1269 (49.400) 50.600

11 and more 275(6.700) 154(56.000) 121 (44.000) 56.000

No. of antenatal care visit 8.155�

No 1901(46.500) 936(49.200) 965 (50.800) 49.200

1–2 times 1347(32.900) 702(52.100) 645 (47.900) 52.100

3 and more times 844(20.600) 464(55.000) 380 (45.000) 55.000

Mothers’ BMI category 18.867��

Underweight 1036(25.300) 562(54.200) 474 (45.800) 54.200

Normal weight 2369(57.900) 1234(52.100) 1135 (47.900) 52.100

Over weight 577(14.100) 264(45.800) 313 (54.200) 45.800

Obese 110(2.700) 42(38.200) 68 (61.800) 38.200

N.B.: EIBF, early initiation of breastfeeding; χ2, Chi-square; ��, p<0.01; and �, p<0.05.

https://doi.org/10.1371/journal.pone.0215733.t001
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After removing the clustering effect of the dependent variable and control for the effect of

other factors, it was noted that the mode of delivery was the most important predictor for

EIBF among Bangladeshi women. Mothers who underwent caesarean sections were less likely

to initiate early breastfeeding as compared to those who underwent vaginal delivery. Since

most caesarean sections were performed under general anesthesia, breast feeding within the

first hour after delivery would be technically difficult or impossible because of the time needed

for recovery from general anesthesia, which may take a few hours. Even if the procedure were

performed under a regional or spinal anesthesia, most operating theaters do not have facilities

for breast-feeding in the recovery area. This finding has also been reported by other studies

[14, 33].

Geographical location is another important predicting factor for EIBF. Mothers living in

the Sylhet division were more likely to provide their breast milk within one hour after birth

Table 2. Effect of socio-economic and demographic factors on early initiation of breastfeeding among non-pregnant mothers in Bangladesh.

Variable B SE z p-value AOR 95% CI for AOR

Lower Upper

Division

Chittagong Vs DhakaR -0.144 0.110 -1.130 0.259 0.865 0.673 1.112

Barisal Vs DhakaR 0.181 0.170 1.250 0.210 1.199 0.902 1.593

Khulna Vs DhakaR -0.213 0.110 -1.500 0.133 0.807 0.610 1.067

Rajshahi Vs DhakaR 0.126 0.160 0.900 0.369 1.135 0.860 1.497

Rangpur Vs DhakaR 0.391 0.210 2.770 0.006 1.479 1.121 1.952

Sylhet Vs DhakaR 0.388 0.210 2.750 0.006 1.474 1.118 1.944

Type of Residence

Rural Vs UrbanR 0.152 0.100 1.710 0.042 1.164 0.977 0.972

Mother education level

Primary Vs UneducatedR -0.138 0.100 -1.230 0.219 0.870 0.697 1.086

Secondary Vs UneducatedR -0.204 0.100 -1.850 0.049 0.814 0.656 0.985

Higher Vs UneducatedR -0.536 0.090 -3.670 0.001 0.584 0.439 0.779

Place of delivery

Hospital/Clinic Vs HomeR -0.149 0.080 -1.520 0.127 0.861 0.711 1.043

Mothers’ BMI

Underweight Vs Normal weight R 0.087 0.080 0.770 0.246 1.091 0.942 1.262

Overweight Vs Normal weight R -0.254 0.090 -2.370 0.006 0.776 0.646 0.931

Obese Vs Normal weight R -0.565 0.200 -2.070 0.005 0.568 0.383 0.842

Age at first marriage

<18 years Vs�18 yearsR -0.082 0.090 -0.870 0.386 0.920 0.763 1.110

Wealth index

Middle Vs PoorR 0.083 0.100 0.870 0.387 1.086 0.899 1.313

Rich Vs PoorR -0.006 0.090 -0.070 0.943 0.993 0.823 1.197

Age at first birth

<20years Vs�20 yearsR 0.071 0.100 0.740 0.457 1.074 0.888 1.298

Antennal care visit

1–2 times Vs NoR 0.063 0.100 0.650 0.517 1.065 0.879 1.290

3 and more times Vs NoR 0.218 0.120 2.200 0.028 1.243 1.024 1.510

Mode of delivery

Caesarian Vs VaginalR -1.196 0.030 -10.62 0.001 0.302 0.242 0.377

R:Reference Category

https://doi.org/10.1371/journal.pone.0215733.t002
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than mothers living in other divisions, the same finding was also observed in a previous Ban-

gladeshi study [37]. This may be related to the customs and the culture of the local community.

However, the mode of delivery may further contribute towards this finding since the Sylhet

division has reported the highest rate of home delivery (76.6%), and lowest rate of caesarean

sections in Bangladesh [23].

This study also demonstrated that mothers who lived in a rural environment were more

likely to commence early breastfeeding as compared to mothers from an urban environment.

This has also been reported in the previous study in Bangladesh [37]. Mode of delivery may also

serve as one of the contributing factors in this study. It has been reported that 69.1% of mothers

in the rural areas delivered at home, and that urban mothers were twice (38%) as likely as rural

mothers (18%) to delivery by caesarean section [23]. The association between EIBF and the

rural environment was not supported by a study among mothers in Nigeria [34]. The finding

suggests that there may be other factors that influence breast-feeding behavior in that nation. It

was also noted that mothers with a higher education status were less likely to practice EIBF

compared to those who were not as educated. This observation has also been reported in a

recent publication by Sakib et al [37]. This might also contribute towards a higher rate of EIBF

in the rural area, since the level of education among mothers in these areas was generally low. It

has been reported that 24.5% of mothers in urban areas of Bangladesh have higher education,

while this was the case in only 10.4% of rural areas [23]. Delivery by caesarean section has grad-

ually become more common among educated and working mothers in urban areas in Bangla-

desh [23]. The same tendency has been observed in Pakistan [38]. Interestingly, education has

been shown to exert a positive influence towards the practice EIBF in Nepal [28], since educated

mothers were probably more aware of the benefits of early breastfeeding in infants and for

themselves. Therefore, despite our finding that showed a lower rate of EIBF among educated

mothers, the possibility of educating expecting mothers on the benefits of EIBF in both the rural

and urban areas may be a strategy to promote EIBF for the whole country.

This study showed that overweight or obese mothers were less likely to practice EIBF when

compared to normal weight mothers in Bangladesh. A similar observation was reported by

Krause et al [39] on overweight and obese mothers above the age 18 in USA. For mothers with

a higher BMI, the indication for caesarean section may be due to a higher risk of cephalo-pelvic

disproportion and relatively poor progress due to maternal fatigue [40]. In addition, these

mothers in Bangladesh were more likely to be from wealthy families in the urban areas, where

the facility for caesarean delivery was more readily available [23]. This study, moreover,

revealed that mothers who underwent caesarean section delivery were less likely to provide

their breast milk to their newborn within one hour after birth when compared to their coun-

terparts. This is one of the reasons for the differences seen in the practice of EIBF between

overweight/obese and normal weight mothers. These mothers should be the focus of education

on the potential benefits of EIBF.

Finally, it was also observed that attendance of antenatal care (ANC) was found to be posi-

tively associated with EIBF among mothers. Mothers who attended an ANC clinic (3 or more

times) were more likely to provide early breastfeeding to their newborn babies when compared

to those who did not attend an ANC clinic at all. Based on these findings, the health authorities

may want to improve the ANC clinic attendance among expectant mothers, and pay special

attention to those who are overweight and obese. In most developing countries, early breast-

feeding is an important subject of health education for women. Public health policy discourag-

ing the advertisement on milk powder in ANC can help to promote EIBF, and this has been

reported by the studies conducted in Ethiopia, Nepal and Nigeria [14, 28, 34]. Providing health

education on the benefits of EIBF among women may further increase the practice of EIBF,

and this may contribute towards reducing the maternal and child mortality rates.
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The nationally representative data used in this study was collected from different levels of

Bangladesh, and a cluster effect was found. One of the strengths of the present study was to

remove this clustering effect to attain accurate risk factors for non-initial breastfeeding moth-

ers in Bangladesh. This study has provided information for the authorities to target their

resources and efforts to population groups who are less likely to practice EIBF. Medical and

nursing staffs of ANC clinics can also try to encourage expectant mothers to increase the num-

ber of follow up visits, especially those who are overweight or obese. We hope that all these

efforts to promote EIBF will eventually help Bangladesh to achieve the target of SDG 2030.

However, it should be noted that there were some limitations with this study such as the

information was derived from a secondary source, and one could not investigate some of

the causal associations between certain exposures and the outcome variable. Although one

has considered some of the socio-economic and demographic factors for investigating their

effect on EIBF, other possible influences such as health facility, the desire of pregnancy,

could not be analyzed. We are also aware of the risk of recall bias considering the nature of

some of these questions, such as the child’s birth weight, which may not be recorded in any

document.

Conclusions

This study showed that almost half of all Bangladeshi mothers do not practice EIBF. Mothers

from specific geographical regions like the Sylhet division, and those from rural areas were

more likely to practice EIBF. Uneducated, healthy (normal weight) and vaginally delivered

mothers were more likely to provide their initial breast milk to their newborns. It was also

noted that mothers who attended ANCs more than 3 times were more likely to perform EIBF.

Thus, providing information on the benefits of EIBF among educated women in urban areas

may also be an effective way to promote EIBF, with a special focus on expecting mothers

attending the ANC clinics.

Acknowledgments

The authors would like to acknowledge Bangladesh Demographic and Health Survey (BDHS)

and NIPORT for providing the data set collected in 2014.

Author Contributions

Conceptualization: Md. Ariful Islam, ASMA Mamun, Md. Golam Hossain.

Formal analysis: Md. Ariful Islam, ASMA Mamun, Md. Golam Hossain.

Investigation: Md. Murad Hossain.

Methodology: ASMA Mamun.

Resources: Aik Saw.

Supervision: Md. Golam Hossain.

Writing – original draft: Md. Murad Hossain, Premananda Bharati, Aik Saw, Md. Golam

Hossain.

Writing – review & editing: Md. Murad Hossain, Premananda Bharati, Aik Saw, Pete E. Les-

trel, Md. Golam Hossain.

Early initiation of breastfeeding among Bangladeshi mothers

PLOS ONE | https://doi.org/10.1371/journal.pone.0215733 April 25, 2019 11 / 13

https://doi.org/10.1371/journal.pone.0215733


References
1. Gartner LM, Morton J, Lawrence RA, Naylor AJ, O’Hare D, Schanler RJ. Breastfeeding and the use of

human milk. Pediatrics. 2005; 115(2): 496–506. https://doi.org/10.1542/peds.2004-2491 PMID:

15687461

2. James D, Lessen R. Position of the American Dietetic Association: promoting and supporting breast-

feeding. J Am Diet Assoc. 2009; 109(11):1926–42. PMID: 19862847

3. Lawrence RA, Lawrence RM. Breastfeeding: A guide for the medical professional: Elsevier Health Sci-

ences; 2010.

4. Gouveri E, Papanas N, Hatzitolios AI, Maltezos E. Breastfeeding and diabetes. Current diabetes

reviews. 2011; 7(2): 135–142. PMID: 21348815

5. World Health Organization e-Library of Evidence for Nutrition Actions (eLENA), Early Initiation of

Breastfeeding, WHO; 2014.

6. United Nations Children’s Fund (UNICEF), Child info: Monitoring the situation of children and women.

Statistics by area: Child protection. New York; 2014.

7. Tapa BR. Health factors in colostrum. Indian Journal of Pediatric. 2005; 72(7):579–581.

8. Global Breastfeeding Initiative for Child Survival (GBICS), The State of Breastfeeding in 33 Countries

2010, India; 2010.

9. Ogbo FA, Page A, Idoko J, Claudio F, Agho KE. Diarrhoea and suboptimal feeding practices in nigeria:

evidence from the national household surveys. Paediatr Perinat Epidemiol. 2016; 30(4):346–55.

https://doi.org/10.1111/ppe.12293 PMID: 27009844

10. World Health Organization. Effect of breastfeeding on infant and child mortality due to infectious dis-

eases in less developed countries: a pooled analysis. WHO collaborative study team on the role of

breastfeeding on the prevention of infant mortality. Lancet. 2010; 355(9202):451–5.

11. Arifeen S, Black RE, Antelman G, Baqui A, Caulfield L, Becker S. Exclusive breastfeeding reduces

acute respiratory infection and diarrhea deaths among infants in Dhaka slums. Pediatrics. 2001; 108(4):

E67. PMID: 11581475

12. Mgongo M, Mosha MV, Uriyo JG, Msuya SE, Pedersen SB. Prevalence and predictors of exclusive

breastfeeding among women in Kilimanjaro region, Northern Tanzania: a population based cross-sec-

tional study. Int Breastfeed J. 2013; 8(1): 12. https://doi.org/10.1186/1746-4358-8-12 PMID: 24107593

13. Victora CG, Bahl R, Barros AJ, França GV, Horton S, Krasevec J. Breastfeeding in the 21st century:

epidemiology, mechanisms and lifelong effect. Lancet. 2016; 387(10017):475–90. https://doi.org/10.

1016/S0140-6736(15)01024-7 PMID: 26869575

14. Beyene MG, Geda NR, Habtewold TD, Assen ZM. Early initiation of breastfeeding among mothers of

children under the age of 24 months in Southern Ethiopia. Int Breastfeed J. 2017; 12, 1. https://doi.org/

10.1186/s13006-016-0096-3 PMID: 28070207

15. Takahashi K, Ganchimeg T, Ota E, Vogel JP, Souza JP, Laopaiboon M et al. Prevalence of early initia-

tion of breastfeeding and determinants of delayed initiation of breastfeeding: secondary analysis of the

WHO Global Survey. Sci Rep. 2017; 7, 44868. https://doi.org/10.1038/srep44868 PMID: 28322265

16. Zaqout M, Michels N, Ahrens W, Börnhorst C, Molnár D, Moreno LA et al. Associations between exclu-

sive breastfeeding and physical fitness during childhood. Eur J Nutr. 2016. https://doi.org/10.1007/

s00394-016-1337-3 PMID: 27771770

17. Islam J, Baird K, Mazerolle P, Broidy L. Exploring the influence of psychosocial factors on exclusive

breastfeeding in Bangladesh. Arch Womens Ment Health. 2017; 20:173–188. https://doi.org/10.1007/

s00737-016-0692-7 PMID: 27838781

18. Ngoma-Hazemba A, Ncama BP. Analysis of experiences with exclusive breastfeeding among HIV-posi-

tive mothers in Lusaka, Zambia. Glob Health Action. 2016; 9(1), 32362. https://doi.org/10.3402/gha.v9.

32362 PMID: 27914189

19. Hunter T, Cattelona G. Breastfeeding Initiation and Duration in First-Time Mothers: Exploring the Impact

of Father Involvement in the Early Post-Partum Period. Health Promot Perspect. 2014; 4(2);132–136.

https://doi.org/10.5681/hpp.2014.017 PMID: 25649998

20. Tewabe T, Mandesh A, Gualu T, Alem G, Mekuria G, Zeleke H. Exclusive breastfeeding practice and

associated factors among mothers in Motta town, East Gojjam zone, Amhara Regional State, Ethiopia,

2015: a cross-sectional study. Int Breastfeed J. 2017; 12, 12. https://doi.org/10.1186/s13006-017-

0103-3 PMID: 28261318

21. Saffari M, Pakpour AH, Chen H. Factors influencing exclusive breastfeeding among Iranian mothers: A

longitudinal population-based study. Health Promot Perspect. 2016; 7(1); 34–41. https://doi.org/10.

15171/hpp.2017.07 PMID: 28058240

Early initiation of breastfeeding among Bangladeshi mothers

PLOS ONE | https://doi.org/10.1371/journal.pone.0215733 April 25, 2019 12 / 13

https://doi.org/10.1542/peds.2004-2491
http://www.ncbi.nlm.nih.gov/pubmed/15687461
http://www.ncbi.nlm.nih.gov/pubmed/19862847
http://www.ncbi.nlm.nih.gov/pubmed/21348815
https://doi.org/10.1111/ppe.12293
http://www.ncbi.nlm.nih.gov/pubmed/27009844
http://www.ncbi.nlm.nih.gov/pubmed/11581475
https://doi.org/10.1186/1746-4358-8-12
http://www.ncbi.nlm.nih.gov/pubmed/24107593
https://doi.org/10.1016/S0140-6736(15)01024-7
https://doi.org/10.1016/S0140-6736(15)01024-7
http://www.ncbi.nlm.nih.gov/pubmed/26869575
https://doi.org/10.1186/s13006-016-0096-3
https://doi.org/10.1186/s13006-016-0096-3
http://www.ncbi.nlm.nih.gov/pubmed/28070207
https://doi.org/10.1038/srep44868
http://www.ncbi.nlm.nih.gov/pubmed/28322265
https://doi.org/10.1007/s00394-016-1337-3
https://doi.org/10.1007/s00394-016-1337-3
http://www.ncbi.nlm.nih.gov/pubmed/27771770
https://doi.org/10.1007/s00737-016-0692-7
https://doi.org/10.1007/s00737-016-0692-7
http://www.ncbi.nlm.nih.gov/pubmed/27838781
https://doi.org/10.3402/gha.v9.32362
https://doi.org/10.3402/gha.v9.32362
http://www.ncbi.nlm.nih.gov/pubmed/27914189
https://doi.org/10.5681/hpp.2014.017
http://www.ncbi.nlm.nih.gov/pubmed/25649998
https://doi.org/10.1186/s13006-017-0103-3
https://doi.org/10.1186/s13006-017-0103-3
http://www.ncbi.nlm.nih.gov/pubmed/28261318
https://doi.org/10.15171/hpp.2017.07
https://doi.org/10.15171/hpp.2017.07
http://www.ncbi.nlm.nih.gov/pubmed/28058240
https://doi.org/10.1371/journal.pone.0215733


22. Neelima T, Pragti C, Dadhich J, Anita G, Vibharika C. To assess the prevalence and factors determining

timely initiation of breastfeeding among the mothers in resettlement colony in Delhi. Indian J Child

Health. 2016; 3(2): 147–153.

23. National Institute of Population of Population Research and Training (NIPORT). Bangladesh Demo-

graphic and Health Survey 2014, Dhaka; Mitra & Associates and ORC Macro, Bangladesh and Calver-

ton, MD, USA; 2014.

24. Edmond KM, Kirkwood BR, Amenga-Etego S, Owusu-Agyei S, Hurt LS. Effect of early infant feeding

practices on infection-specific neonatal mortality: an investigation of the causal links with observational

data from rural Ghana. Am J Clin Nutr. 2007; 86(4):1126–1131. https://doi.org/10.1093/ajcn/86.4.1126

PMID: 17921392

25. Phukan D, Ranjan M, Dwivedi LK. Impact of timing of breastfeeding initiation on neonatal mortality in

India. Int Breastfeed J. 2018; 13:27. https://doi.org/10.1186/s13006-018-0162-0 PMID: 29988694

26. Bangladesh Progress Report 2015: Published by: General Economics Division (GED), Planning Com-

mission Government of the People’s Republic of Bangladesh with the assistance from Support to Sus-

tainable and Inclusive Planning (SSIP) Project, UNDP Bangladesh, September 2015.

27. Stevens J. Applied Multivariate Statistics for the social sciences. Lawrence Erlbaum Associates, Mah-

wah, New Jersey; 1996.

28. Adhikari M, Khanal V, Karkee R, Gavidia T. Factors associated with early initiation of breastfeeding

among Nepalese mothers: further analysis of Nepal Demographic and Health Survey, 2011. Int Breast-

feed J. 2014; 9(1), 21. https://doi.org/10.1186/s13006-014-0021-6 PMID: 25493094

29. Khan MHR, Shaw JEH. Multilevel logistic regression analysis applied to binary contraceptive preva-

lence data. J Data Sci. 2011; 9:93–110.

30. Larsen K, Merlo J. Appropriate assessment of neighborhood effects on individual health:integrating ran-

dom and fixed effects in multilevel logistic regression. Am J Epidemiol. 2005; 161(1):81–88. https://doi.

org/10.1093/aje/kwi017 PMID: 15615918

31. Chan YH. Biostatistics 202: logistic regression analysis. Singapore Med J. 2004; 45(4):149–153. PMID:

15094982

32. Phukan D, Ranjan M, Dwivedi LK. Impact of timing of breastfeeding initiation on neonatal mortality in

India. Int Breastfeed J. 2018; 13:27. https://doi.org/10.1186/s13006-018-0162-0 PMID: 29988694

33. Hanif HM. Trends in breastfeeding and complementary feeding practices in Pakistan, 1990–2007.Int

Breastfeed J. 2011; 6:15. https://doi.org/10.1186/1746-4358-6-15 PMID: 22018392

34. Berde AS, Yalcin SS. Determinants of early initiation of breastfeeding in Nigeria: a population-based

study using the 2013 demographic and health survey data. BMC Pregnancy Childbirth. 2016; 16, 32.

https://doi.org/10.1186/s12884-016-0818-y PMID: 26852324

35. Zarshenas M, Zhao Y, Binns CW, Scott JA. Determinants of in-hospital feeding practices in Shiraz,

Iran: Results of a prospective cohort study. Birth. 2018. https://doi.org/10.1111/birt.12385 PMID:

30051498

36. Bruno Tongun J, Sebit MB, Mukunya D, Ndeezi G, Nankabirwa V, Tylleskar T, et al. Factors associated

with delayed initiation of breastfeeding: a cross-sectional study in South Sudan. Int Breastfeed J. 2018;

5;13:28. https://doi.org/10.1186/s13006-018-0170-0

37. Shakib MS. Newborn care and breastfeeding practices in Bangladesh. Insights Nutr Metabol. 2017; 1

(2):37–41.

38. Mumtaz S, Bahk J, Khang Y-H. Rising trends and inequalities in cesarean section rates in Pakistan: Evi-

dence from Pakistan Demographic and Health Surveys, 1990–2013. PLoS ONE 2017; 12(10):

e0186563. https://doi.org/10.1371/journal.pone.0186563 PMID: 29040316

39. Krause KM, Lovelady CA,Østbye T. Predictors of Breastfeeding in Overweight and Obese Women:

Data From Active Mothers Postpartum (AMP). Matern Child Health J. 2011; 15(3):367–75. https://doi.

org/10.1007/s10995-010-0667-7 PMID: 20821042

40. Yu Z, Han S, Zhu J, Sun X, Ji C, Guo X. et al. Pre-Pregnancy Body Mass Index in Relation to Infant

Birth Weight and Offspring Overweight/Obesity: A Systematic Review and Meta-Analysis. PLoS ONE

2013; 8(4): e61627. https://doi.org/10.1371/journal.pone.0061627 PMID: 23613888

Early initiation of breastfeeding among Bangladeshi mothers

PLOS ONE | https://doi.org/10.1371/journal.pone.0215733 April 25, 2019 13 / 13

https://doi.org/10.1093/ajcn/86.4.1126
http://www.ncbi.nlm.nih.gov/pubmed/17921392
https://doi.org/10.1186/s13006-018-0162-0
http://www.ncbi.nlm.nih.gov/pubmed/29988694
https://doi.org/10.1186/s13006-014-0021-6
http://www.ncbi.nlm.nih.gov/pubmed/25493094
https://doi.org/10.1093/aje/kwi017
https://doi.org/10.1093/aje/kwi017
http://www.ncbi.nlm.nih.gov/pubmed/15615918
http://www.ncbi.nlm.nih.gov/pubmed/15094982
https://doi.org/10.1186/s13006-018-0162-0
http://www.ncbi.nlm.nih.gov/pubmed/29988694
https://doi.org/10.1186/1746-4358-6-15
http://www.ncbi.nlm.nih.gov/pubmed/22018392
https://doi.org/10.1186/s12884-016-0818-y
http://www.ncbi.nlm.nih.gov/pubmed/26852324
https://doi.org/10.1111/birt.12385
http://www.ncbi.nlm.nih.gov/pubmed/30051498
https://doi.org/10.1186/s13006-018-0170-0
https://doi.org/10.1371/journal.pone.0186563
http://www.ncbi.nlm.nih.gov/pubmed/29040316
https://doi.org/10.1007/s10995-010-0667-7
https://doi.org/10.1007/s10995-010-0667-7
http://www.ncbi.nlm.nih.gov/pubmed/20821042
https://doi.org/10.1371/journal.pone.0061627
http://www.ncbi.nlm.nih.gov/pubmed/23613888
https://doi.org/10.1371/journal.pone.0215733

