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Abstract: This study aimed to investigate the maternal factors and utilization of maternal care
services associated with infant feeding practices in rural areas of Southern Nepal. Data from a cluster
randomized controlled trial ‘MATRI-SUMAN’(Maternal Alliance for Technological Research Initiative
on Service Utilization and Maternal Nutrition) conducted between 2015–2016 were analyzed. A total
of 426 pregnant women in their second trimester were recruited from the MATRI-SUMAN trial,
which was conducted on six villages in rural areas of the Dhanusha district, Nepal. A total of 379
mothers that had ever breastfed their infants, and followed for at least seven months after birth were
included in the analysis. Multivariate logistic regression analysis was used to identify independent
risk factors associated with child feeding practices after controlling for potential confounders. Of
the 379 mothers, 41.4%, 53%, and 43% initiated breast feeding within the first hour of birth (EIBF),
practiced exclusive breastfeeding (EBF), and initiated timely complementary feeding (CF) at six
months, respectively. Multiple logistic regression results revealed that maternal education (secondary
or higher), an occupation in the service/business/household sectors, receipt of MATRI-SUMAN
intervention, more than four ANC (antenatal care) visits, and delivery in a health facility were
associated with higher odds ratios of EIBF. Similarly, mothers with a primary, secondary and higher
level of education, that worked in the service/business/household sectors, primiparous mothers, those
that received MATRI-SUMAN intervention, visited ANC more than four times, and made a PNC
(postnatal care) visit had higher odds ratios of EBF, while mothers who were 35–45 years of age were
less likely to have used EBF. In addition, education to the secondary or a higher level, a male baby,
receipt of MATRI-SUMAN intervention and a PNC visit had higher odds ratios of CF initiation at
six months. The promotion of maternal ANC visits, birth at a health institution, and postnatal visits
should be recommended in order to improve child feeding practices in Nepal.

Keywords: maternal care services; infant feeding practices; maternal factors; MATRI-SUMAN; Nepal

1. Introduction

Despite the substantial progress made to reduce child mortality, 5.6 million children aged less
than five years died worldwide in 2016, and the majority of these deaths occurred within the first
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year of life [1]. Furthermore, it was estimated in 2011 that malnutrition was responsible 3.1 million
of these deaths worldwide [2]. Appropriate child feeding practices include optimal breast feeding
and complementary feeding, and are key determinants of child nutritional wellbeing and health [2–4].
The large bodies of literature support the notion that the initiation of breast feeding within the first
hour of birth (EIBF) protects children from common childhood diseases, such as diarrhoea and acute
respiratory infections (ARI) [5–7], and can significantly reduce neonatal mortality [8,9]. Exclusive breast
feeding (EBF) also decreases the incidences of diarrhoea and ARI [7,10] and prevents growth faltering
and acute malnutrition [11,12]. Furthermore, recent systematic reviews and meta-analyses have
reported that children who are breastfed for longer periods have fewer dental malocclusions, are less
likely to develop childhood leukemia, and have greater intelligence than their counterparts [13,14].
Optimal breast feeding also reduces the risks of childhood obesity, adult overweightness/obesity, and
type 2 diabetes [3,15].

The timely initiation of CF at six months similarly protects against childhood illnesses and
promotes health and nutritional wellbeing [16]. It has been shown by recent studies that the initiation
of CF too early is associated with undernutrition [17], overweightness in children [18], as well as
obesity and overweightness in later life [19], and that the delayed introduction of CF increases the risk
of celiac disease in children [20], lower child growth velocity and increases childhood infections [21,22].
For these reasons, the World Health Organization (WHO) recommended EIBF followed by EBF for six
months and then the introduction of CF at six months with breastfeeding [4].

However, despite the numerous short- and long-term advantages of optimal breast feeding,
only 37% of children younger than six months of age are exclusively breastfed in low-income and
middle-income countries [14]. Astonishingly, the EIBF percentage is less than 50% in low income
countries, e.g., 42% in South Asia, 35% in West and Central Africa, and 45% in Sub-Saharan Africa [23].
Similarly, approximately one third of infants aged 4–5 months are already prematurely weaned onto
solid foods, whereas about 20% of 10–11-month olds have never consumed solid foods. Furthermore,
the timely introduction of complementary foods is immensely more problematic in developing
countries, such as those situated in Latin America, the Caribbean, East Asia and the Pacific, where
nearly half of all infants between 4 and 5 months of age are already consuming solid foods [24].

Many studies have attempted to identify factors associated with suboptimal breast feeding [25–30]
and the timely initiation of complementary feeding [31–34]. Maternal socio-economic and demographic
factors [26,27,35], the receipt of adequate prenatal care services, postnatal visits [25,26,29], breast related
problems [30], and pre-lacteal feeds [35] have been well reported to be associated with EIBF and
EBF. Similarly, maternal factors such as living in urban settlements, education, and the utilization of
maternal care services (e.g., antenatal follow ups, institutional delivery, and postnatal check-ups) have
been reported to predict the initiation of CF at the appropriate time [31,32]. However, such studies are
sparse in Nepal.

Despite having effectively implemented the Infant and Young Child Feeding (IYCF) programme,
recent studies that utilized nationally representative data from the Nepal Demographic and Population
Health Survey (NDHS) in 2016 demonstrated that two thirds of Nepalese mothers exclusively breastfed
children for ≤5 months, initiated breastfeeding within an hour of childbirth [36–38], and that 16% of
mothers did not introduce complementary foods at 6–8 months. Furthermore, breast feeding and
complementary feeding practices vary dramatically across Nepal [39]. Therefore, it is essential that
program managers and policy makers understand local and regional child feeding practices, as well
as factors affecting these practices, before establishing customized strategies aimed at improving
the health and nutritional status of younger Nepalese children. The present study was undertaken
to identify maternal factors associated with infant feeding practices and to determine the effects of
maternal care service utilization on infant feeding practices in rural areas of Southern Nepal.



Int. J. Environ. Res. Public Health 2019, 16, 1887 3 of 15

2. Materials and Methods

2.1. Study Design and Participants

Data from a cluster randomized controlled trial ‘MATRI-SUMAN’ conducted during 2015–2016
were used to identify associations between infant feeding practices, maternal factors and the utilization
of maternal care services. A multistage stratified random sample of 426 pregnant women was
selected from six rural village development committees (VDCs) in the Dhanusha district of Nepal.
The overall response rate was 94.3%. However, of these 426 pregnant women, 379 who breastfed
their child and were followed up for seven months postnatally were included in the present study.
The MATRI-SUMAN trial focused on the capacity building of female community health volunteers
(FCHVs) and providing information about maternal and child health care services (MCH) to pregnant
women by mobile text messaging. The capacity building of FCHVs was performed by one day extensive
reinforcement training to equip them with the knowledge and skills of MCH services, and mobile text
messaging intervention was done through periodic mobile short messaging service (SMS) system to
either pregnant woman or their family members (who could convey messages to the participant) in the
intervention arm concentrating on MCH services. Details of sample selection and procedures have
been found elsewhere [40].

2.2. Data Collection and Measures

Trial data were collected from MCH register of FCHVs and face-to-face interview by female
research assistants using survey questionnaire at different time interval. The details of the follow ups
and measurement can be found elsewhere [40]. We used datasets that contained information on the
use of maternal care services, socio-demographic characteristics, and infant feeding practices.

2.3. Outcome Measures

The dependent variables of the study were: (i) early initiation of breast feeding within an hour of
birth (EIBF), (ii) exclusive breastfeeding (EBF), and the (iii) initiation of complementary feeding (CF)
at six months. EIBF was classified ‘yes’ if the mother initiated breast feeding within the first hour of
after birth and not otherwise. EBF was recorded as ‘yes’ if a mother fed her baby only breast milk
(excepting syrups and medicines). Similarly, the initiation of the CF at six months recorded as yes or no.
These outcome variables were adapted from UNICEF and WHO recommendations and standards [4,41]
and the measurement was based on the MCH register of FCHVs and survey questionnaires.

2.4. Measurement of Exposure

Two separate dimensions of exposure variables were assessed, that is, maternal care services
received and sociodemographic characteristics. Maternal care services included antenatal visits, place
of delivery, and postnatal care received. ANC visits were recorded as continuous variables and
categorized as < or ≥4 ANC visits. Similarly, the place of delivery was categorized as either the home
or health facility. PNC visits were categorized as ‘yes’ or ‘no’. The child’s sex was classified as either
male or female.

2.5. Socio-Demographic Variables

Socio-demographic variables were adapted from previous studies. Age was categorized as: (i) <20
years, (ii) 20–34 years, or (iii) ≥35. Caste/ethnicity were classified as (i) upper caste—Brahmin, Chhetri,
and Terai (Yadav, Teli, Thakur, Koiri), (ii) Adibasi/Janjati—Janjati and indigenous, and (iii) Dalit [42].
Education was recorded as years of completed education using the following three categories: (i)
no education, (ii) primary—1 to 5 years of schooling, and (iii) secondary and higher ≥6 years of
education [39,43]. Occupations were categorized as: (i) business, private or government, or households
work; (ii) agricultural work if in own farms, and (iii) skilled or unskilled manual work. Monthly incomes
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were classified by tertiles: (i) 1st tertile (income < 14,333 Nepalese Rupees (Nrs)/month) (ii) 2nd tertile
(Nrs 14,334–23,666/month) (iii) 3rd tertile (>Nrs. 23,666/month). Families were classified as nuclear or
joint, parity as primi or multi, and birth origin as Terai or Hill on the basis of the geographical regions
of Nepal [44].

2.6. Statistical Analyses

Infants feeding practices are reported as percentages of all infants. Chi-square tests (χ2) were
performed to assess associations between independent variables with EIBF, EBF for six months, and the
initiation of CF at six months. Variables found to be significant by Chi-square testing were subjected to
multivariate logistic regression analysis. Independent variables with a p-value of <0.1 were entered
into the multivariate analysis. Unadjusted and adjusted odds ratios with 95% confidence intervals
(CIs) are reported. The statistical analysis was conducted using SPSS ver. 21.0 (SPSS, IBM, Armonk,
NY, USA).

2.7. Ethics

Ethical approval for the ‘MATRI-SUMAN’ protocol was obtained from the Nepal Health Research
Council, Nepal (approval no: 101) and the ethics committee of the Institute of Medical Sciences,
Banaras Hindu University, India (approval no: ECR/526/Inst/UP/2014 Dt.31.1.14), and the District
Public Health Office, Dhanusha, Nepal (Ref. 2245). Additional ethical approval was also received from
the Institutional Review Board of Janaki Medical College for the data analysis. The aims and objectives
of the study were explained to all study subjects, who provided written informed consent. All personal
identifiers were removed before the data analysis.

3. Results

3.1. Infant Feeding Practices of Mothers

Infant feeding practices of among mothers in rural Terai are detailed in Table 1. For the 379 study
subjects, feeding practices were as follows; EIBF 41.4%, EBF 53.0%, and 43% initiated CF at six months.

Table 1. Infant feeding practice among mothers in rural Southern Nepal, 2016.

Infant Feeding Practices Yes, n (%) No, n (%) Total, N (%)

Initiation of breast feeding within first hour of birth 157 (41.4) 222 (58.6) 379 (100)

Exclusive breast feeding for 6 months 201 (53.0) 178 (47.0) 379 (100)

Initiation of complementary feeding at 6 months 163 (43.0) 216 (57.0) 379 (100)

3.2. Maternal Characteristics and Utilization of Maternal Care Services

The majority of the study subjects (69.9%) were 20–34 years old, 62.5% were from an upper
caste group, 71.8% were Terai by birth, 23.5% had no education, 83.1% worked in the agricultural or
service/business/household sectors, 65.7% had family incomes in the second or third tertile, slightly
more than half (52.5%) were from joint families, 60.9% were multiparous, and 52.3% of the babies were
female. Maternal factors such as birth origin, education, occupation, family income, and family type
were significantly associated with EIBF; caste/ethnicity, education, occupation, family income, and
parity were significantly associated with EBF; and birth origin, education, occupation, and child sex
were significantly associated with the initiation of CF at six months (Table 2).
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Table 2. Association between maternal characteristics of mothers and infant feeding practices in rural
Southern Nepal, 2016.

Variables Total, N (%)
379 (100) Infant Feeding Practices, Yes, n (%)

Initiation of Breast
Feeding within First

Hour of Birth
Yes, n (%)
157 (41.4)

Exclusive Breast
Feeding for 6 Months

Yes, n (%)
201 (53.0)

Initiation of
Complementary

Feeding at 6 Months
Yes, n (%)
163 (43.0)

Age (years) p = 0.371 p = 0.545 p = 0.127
<20 86 (22.7) 41 (47.7) 50 (58.1) 44 (51.2)
20–34 265 (69.9) 106 (40.0) 136 (51.3) 105 (39.6)
≥35 years 28 (7.4) 10 (35.7) 15 (53.6) 14 (50.0)

Caste/ethnicity p = 0.141 p < 0.001 p = 0.296
Dalit 58 (15.3) 18 (31.0) 132 (55.7) 99 (41.8)
Adibasi/Janajati 84 (22.2) 40 (47.6) 51 (60.7) 42 (50.0)
Upper caste

Group 237 (62.5) 99 (41.8) 18 (31.0) 22 (37.9)

Birth origin p = 0.025 p = 0.097 p = 0.038
Hill 107 (28.2) 54 (50.5) 64 (59.8) 108 (39.7)
Terai 272 (71.8) 103 (37.9) 137 (50.4) 55 (48.6)

Women education p < 0.001 p < 0.001 p < 0.001
No education 89 (23.5) 23 (25.8) 16 (18.0) 22 (24.7)
Primary 135 (35.6) 42 (31.1) 69 (51.1) 48 (35.6)
Secondary &

higher 155 (40.9) 92 (59.4) 116 (74.8) 93 (60.0)

Women occupation p < 0.0001 p < 0.001 p < 0.001
Labor 64 (16.9) 17 (26.6) 13 (20.3) 16 (25.0)
Agricultural

work 122 (32.2) 36 (29.5) 55 (45.1) 47 (38.5)

Service/business/
household works 193 (50.9) 104 (53.9) 133 (68.9) 100 (51.8)

Family income p = 0.006 p = 0.002 p = 0.125
1st tertile 130 (34.3) 40 (30.8) 53 (40.8.) 47 (36.2)
2nd tertile 121 (31.9) 53 (43.8) 68 (56.2.) 54 (44.6)
3rd tertile 128 (33.8) 64 (50.0) 80 (62.5) 62 (48.8)

Types of family p = 0.029 p = 0.260 p = 0.341
Nuclear 180 (47.5) 85 (47.2) 90 (50.0.) 82 (45.6)
Joint 199 (52.5) 72 (36.2) 111 (55.8) 81 (40.7)

Parity p = 0.430 p < 0.001 p = 0.177
Primi 148 (39.1) 65 (43.9) 95 (64.2) 70 (47.3)
Multi 231 (60.9) 92 (39.8) 106 (45.9) 93 (40.3)

Sex of Child p = 0.05 p = 0.097 p = 0.004
Male 178 (47.7) 77 (43.3) 102 (57.3) 90 (50.6)
Female 195 (52.3) 79 (40.5) 95 (48.7) 70 (35.9)

The utilization of maternal care services associated with infant feeding practices is summarized in
Table 3. Half (50.9%) of the study subjects received MATRI-SUMAN intervention, 60.9% visited an
ANC more than four times, 58.0% of childbirths were at home, and 57.8% visited a PNC. All variables
associated with the utilization of maternal care services were significantly associated with the three
child feeding practices.
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Table 3. Association between utilization of maternal care services and infant feeding practices in rural
Southern Nepal, 2016.

Variables
Total, N (%)

379 (100)

Infant Feeding Practices
(Yes, %)

Initiation of Breast
Feeding First Hour of

Birth
Yes, n (%)
157 (41.4)

Exclusive Breast
Feeding for 6 Months

Yes, n (%)201
(53.0)

Initiation of
Complementary

Feeding at 6 Months
Yes, n (%)
163 (43.0)

MCH intervention
(MATRI-SUMAN) p = 0.002 p = 0.001 p = 0.002

Received 193 (50.9) 95 (49.2) 118 (61.1) 98 (50.8)
Not received 186 (49.1) 62 (33.3) 83 (44.6) 65 (34.9)

Number of ANC
visit p < 0.001 p < 0.001 p < 0.001

<4 ANC 148 (39.1) 30 (20.3) 31 (29.9) 35 (23.6)
4 or more 231 (60.9) 127 (55.0) 170 (73.6) 128 (55.4)

Place of Delivery p < 0.001 p < 0.001 p = 0.004
Home 220 (58.0) 61 (27.7) 88 (40.0) 73 (33.2)
Health facility 159 (42.0) 96 (60.4) 113 (71.1) 90 (56.6)

PNC visit p < 0.0001 p = 0.01 p < 0.001
Yes 219 (57.8) 120 (54.8) 162 (74.0) 39 (24.4)
No 160 (42.2) 37 (23.1) 39 (24.4) 124 (56.6)

MCH, maternal and child health; MATRI-SUMAN, Maternal Alliance for Technological Research Initiative on
Service Utilization and Maternal Nutrition; ANC, antenatal care; PNC, postnatal care.

3.3. Maternal Factors and the Utilization of Maternal Care Services Associated with Infant Feeding Practices

Maternal factors and the utilization of maternal care services associated with infant feeding
practices with unadjusted odds ratios are provided in Table 4. A number of maternal factors and
maternal care service utilization factors, that are caste/ethnicity, birth origin, education, occupation,
family income, family type, MATRI-SUMAN intervention, ANC visits, place of delivery, and PNC visits,
were significantly associated with EIBF; education, occupation, family income, parity, MATRI-SUMAN
intervention, ANC visits, place of delivery, and PNC visits were significantly associated with EBF; and
birth origin, education, occupation, family income, child sex, MATRI-SUMAN intervention, ANC
visits, place of delivery, and PNC visits were significantly associated with the initiation of CF at six
months by univariate analyses.

Multiple logistic regression model results with adjusted odds ratio are summarized in
Table 5. Maternal education secondary and higher (aOR 2.2; 95% CI (1.2–4.2)), occupation in the
service/business/household sectors (aOR 2.2; 95% CI (1.2–4.2)), receipt of MATRI-SUMAN intervention
(aOR 1.7; 95% CI (1.1–2.9)), ≥4 ANC visits (aOR 3.2; 95% CI (1.2–8.0)), and delivery in a health facility
(aOR 1.9; 95% CI (1.0–3.4)) had higher odds ratios for EIBF.

Mothers with a primary level of education (aOR 2.2; 95% CI (1.1–4.4)), a secondary or higher level
of education (aOR 5.5; 95% CI (1.8–16.1)), working in the service/business/household sectors (aOR 2.1;
95% CI (1.1–4.1)), primipara (aOR 2.2; 95% CI (1.2–4.0)), that received MATRI-SUMAN intervention
(aOR 1.8; 95% CI (1.1–3.2)), that had visited an ANC ≥ 4 times (aOR 3.1; 95% CI (1.3–7.5)) and visited a
PNC (aOR 2.4; 95% CI (1.1–5.6)) had higher odds ratios of EBF. However, mothers aged 35–45 years
were less likely (aOR 0.3; 95% CI (0.1–0.7)) to have performed EBF than their counterparts.

Mothers with a secondary or higher education level (aOR 2.2; 95% CI (1.2–3.9)), male baby (aOR
1.7; 95% CI (1.1–2.7)), received MATRI-SUMAN intervention (aOR 1.6; 95% CI (1.0–2.7)), and visited a
PNC (aOR 2.3; 95% CI (1.0–5.1)) had higher odds ratios for initiating CF at six months.
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Table 4. Maternal factors and utilization of maternal care services associated with infant feeding
practice in rural Southern Nepal, 2016 by Unadjusted Odds Ratio (OR).

Variables

Infant Feeding Practices (OR, 95% CI)

Initiation of Breast
Feeding within First

Hour of Birth

Exclusive Breast
Feeding for 6 Months

Initiation of
Complementary

Feeding at 6 Months

Age (Years)
<20 1.00 1.00 1.00
20–34 0.7 (0.4–1.1) 0.7 (0.4–1.2) 0.6 (0.3–1.0)
35–45 0.6 (0.2–1.4) 0.8 (0.3–1.9) 0.9 (0.4–2.2)

Caste/ethnicity
Dalit 1.00 1.00 1.00
Adibasi/Janajati 1.5 (0.8–2.9) 1.2 (0.7–2.0) 1.6 (0.8–3.2)
Upper caste group 2.0 (1.1–4.0) 0.3 (0.1–0.6) 1.1 (0.6–2.1)

Birth origin
Terai 1.00 1.00 1.00
Hill 1.6 (1.1–2.6) 1.4 (0.9–2.3) 1.6 (1.0–2.5)

Women education
No education 1.00 1.00 1.00
Primary 1.2 (0.7–2.3) 4.7 (2.5–9.0) 1.6 (0.9–3.0)
Secondary & higher 4.1 (2.3–7.4) 13.5 (7.0–26.0) 4.5 (2.5–8.1)

Women occupation
Labor 1.00 1.00 1.00
Agricultural work 1.1 (0.5–2.2) 3.2 (1.5–6.5) 1.8 (0.9–3.6)
Service/business/

household works 3.2 (1.7–6.0) 8.6 (4.4–17.1) 3.2 (1.7–6.0)

Family Income
1st tertile 1.00 1.00 1.00
2nd tertile 1.7 (1.1–2.9) 1.8 (1.1–3.0) 1.4 (0.8–2.3)
3rd tertile 2.2 (1.3–3.7) 2.4 (1.4–3.9) 1.6 (1.0–2.7)

Types of family
Joint 1.00 1.00 1.00
Nuclear 1.5 (1.0–2.3) 1.2 (0.8–1.8) 0.8 (0.5–1.2)

Parity
Multi 1.00 1.00 1.00
Primi 1.8 (0.7–1.7) 2.1 (1.3–3.2) 1.3 (0.8–2.0)

Sex of Child
Female 1.00 1.00 1.00
Male 1.1 (0.7–1.6) 1.4 (0.9–2.1) 1.8 (1.2–2.7)

MCH Intervention
(MATRI-SUMAN)

Not received 1.00 1.00 1.00
Received 1.9 (1.2–2.9) 2.0 (1.3–3.1) 1.9 (1.2–2.9)

ANC visit
<4 ANC 1.00 1.00 1.00
4 or more 4.8 (2.9–7.2) 10 (6.4–17.2) 4.0 (2.5–6.3)

Place of delivery
Home 1.00 1.00 1.00
Health facility 3.9 (2.5–6.1) 3.6 (2.3–5.7) 2.6 (1.7–4.0)

PNC visit
No 1.00 1.00 1.00
Yes 4.0 (2.5–6.3) 8.8 (5.5–14.1) 4.0 (2.5–6.3)

MCH, maternal and child health; MATRI-SUMAN, Maternal Alliance for Technological Research Initiative on
Service Utilization and Maternal Nutrition; ANC, antenatal care; PNC, postnatal care.
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Table 5. Adjusted Odds Ratio (aOR) for infant feeding practices among rural mothers of Southern
Nepal, 2016.

Variable

Infant Feeding Practices (aOR, 95% CI)

Initiation of Breast Feeding
First Hour of Birth

Exclusive Breast
Feeding for 6 Months

Initiation of
Complementary

Feeding at 6 Months

Age (Years)
<20 1.00 1.00 1.00
20–34 0.4 (0.1–1.2) 0.3 (0.1–1.1) 0.6 (0.2–1.7)
35–45 0.5 (0.2–1.7) 0.3 (0.1–0.7) 0.9 (0.4–1.6)

Caste/ethnicity
Dalit 1.00 1.00 1.00
Adibasi/Janajati 1.7 (0.5–5.1) 1.1 (0.4–2.7) 1.0 (0.4–2.1)
Upper caste group 0.7 (0.4–1.4) 0.6 (0.3–1.2) 1.1 (0.6–1.9)

Birth origin
Terai 1.00 1.00 1.00
Hill 1.4 (0.7–2.5) 1.1 (0.3–3.0) 1.1 (0.6–1.9)

Women education
No education 1.00 1.00 1.00
Primary 1.2 (0.4–3.3) 2.2 (1.1–4.4) 2.2 (0.8–5.6)
Secondary & higher 2.2 (1.2–4.2) 5.5 (1.8–16.1) 2.2 (1.2–3.9)

Women occupation
Labor 1.00 1.00 1.00
Agricultural work 1.3 (0.4–3.8) 1.5 (0.5–5.0) 1.1 (0.6–3.0)
Service/business/

household works 2.2 (1.2–4.2) 2.1 (1.1–4.1) 1.4 (0.5–4.0)

Family Income
1st tertile 1.00 1.00 1.00
2nd tertile 1.0 (0.5–2.0) 1.2 (0.6–2.4) 1.0 (0.4–2.4)
3rd tertile 1.1 (0.6–2.1) 1.5 (0.7–3.2) 1.1 (0.5–2.0)

Types of family
Joint 1.00 1.00 1.00
Nuclear 1.3 (0.8–2.1) 1.6 (0.9–2.9) 1.0 (0.6–1.6)

Parity
Multi 1.00 1.00 1.00
Primi 1.2 (0.6–2.1) 2.2 (1.2–4.0) 1.3 (0.8–2.0)

Sex of child
Female 1.00 1.00 1.00
Male 1.1 (0.6–1.7) 1.2 (0.7–2.0) 1.7 (1.1–2.7)

MCH Intervention
(MATRI-SUMAN)

Not received 1.00 1.00 1.00
Received 1.7 (1.1–2.9) 1.8 (1.1–3.2) 1.6 (1.0–2.7)

ANC visit
<4 ANC 1.00 1.00 1.00
4 or more 3.2 (1.2–8.0) 3.1 (1.3–7.5) 1.2 (0.5–2.8)

Place of delivery
Home 1.00 1.00 1.00
Health facility 1.9 (1.0–3.4) 1.2 (0.6–2.4) 1.1 (0.6–2.0)

PNC visit
No 1.00 1.00 1.00
Yes 1.0 (0.4–2.3) 2.4 (1.1–5.6) 2.3 (1.0–5.1)

MCH, maternal and child health; MATRI-SUMAN, Maternal Alliance for Technological Research Initiative on
Service Utilization and Maternal Nutrition; ANC, antenatal care; PNC, postnatal care. Variables entered for each
outcome variables: age group, caste/ethnicity, birth origin, women’s occupation, women’s education, family income,
types of family, MCH intervention received, parity, ANC visit, place of delivery, PNC, sex of child.
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4. Discussion

In the study, 41.4%, 53%, and 43% of 379 ever-breastfed mothers initiated breast feeding within
an hour of the birth (EIBF), practiced exclusive breast feeding (EBF), and initiated complementary
feeding (CF) at six months, respectively, and these percentages are lower compared with those in a
recent Nepalese Demographic and population health survey report 2016 [39]. However, the proportion
of mothers that performed EIBF in the present study is similar to those reported in other developing
countries like Brazil [45] and Ethiopia [46], but higher than that found in an Indian study [47]. Likewise,
the prevalence of EBF in Nigerian [48] and Ethiopian [49] studies was reported to be 37.3% and 54.5%,
respectively, values which are substantially higher than that found in a study conducted in Indian urban
slums, in which only 7.8% were exclusively breast fed [50]. However, a recent Nepalese study conducted
using nationally representative data also reported an EBF rate for children of ≤five months was 66.3%,
which is higher than that found in the present study. These differences were probably due to different
study population sizes and settings, for example, some used nationally representative datasets [36,38],
whereas our study was conducted in the rural Southern Terai. In addition, different levels of education,
wealth quintiles, and existing local traditions and beliefs might have impacted results.

In the present study, only slightly more than two fifths of mothers initiated CF at 6 months, which is
lower than those found in some Ethiopian studies performed in different parts of the country [32,33,51],
which reported >60% of mothers initiated CF at six months. Studies conducted in other developing
countries like Ghana [52], Ethiopia [53], and Bangladesh [54], also presented higher percentages of
mothers initiated CF at six months. Recent local Nepalese studies [55,56] also reported 57% of mothers
initiated CF at six months, and these values are also higher than those found in the present study.
This wide variation in the prevalence of the timely initiation of CF may have been due to the fact that
the present study was conducted in rural areas of the South-East region of Nepal, whereas the two
other Nepalese studies were conducted in Western Nepal. Differences between Nepalese studies may
also have been influenced by different sample sizes, literacy statuses, and methodological differences.
Importantly, we dichotomized mothers based on whether they initiated CF at exactly six months, and
several other studies used a range of 6–8 months [52,54,57], which might also have contributed to
reported differences.

We found maternal education and the receipt of MATRI-SUMAN intervention increased the
odds ratio of initiating EIBF and the practice of EBF and CF. Several other reports concur regarding a
positive association between maternal education and EIBF, EBF and CF [28,30,36,53,58,59], presumably
because educated women are more aware about healthy and timely child feeding practices. In fact,
maternal education has been reported to be associated with improved child feeding practices [60].
MATRI-SUMAN intervention on the other hand might have influenced rural women to adopt
recommended child feeding practices. MATRI-SUMAN intervention has two components, namely
the training of female community health volunteers and mobile text messaging directed at pregnant
and post-natal women; both approaches were directed at increasing the utilization of maternal and
child health care services, and thereby, improved maternal and child health. The MATRI-SUMAN
intervention has been previously described in detail [40].

In addition, we observed that a maternal occupation in the service/business/household sectors
resulted in higher odds ratios for EIBF and EBF than those observed in the manual labor sector.
This finding agrees with some previous reports [25,28,61], but conflicts with others [62]. Alzaheb et al.
and Adugna et al. reported working mothers were less likely to adopt EBF [25,61], and a review paper
issued by Alzaheb et al. showed working mothers adopted EIBF less frequently than non-working
mothers [28]. However, in rural areas of Southern Terai, small businesses are conducted in homes or
nearby, and we categorized these mothers as working at home, whereas women engaged in manual
labor usually work long hours far away from their homes, and thus find breastfeeding more difficult.
We also found older mothers (35–45 years old) were less likely to practice EBF. The relation between
maternal age and EBF is unclear. For example, a recent study concluded that younger women were less
likely to practice EBF [63], whereas others support the notion that an older maternal age predicts the
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use of non-exclusive breast feeding [47,48]. In addition, a study performed in Nigeria discovered that
the practice of EBF increases with a mother’s age to a peak at around 32 years, and that teenage mothers
and mothers older than 32 years tended not to practice EBF [64]. It is possible older women have
more roles and responsibilities in addition to child care and that they are required to look after other
family members, respectively in poor rural areas. On the other hand, several studies have reported
primiparity as a potential risk factor for not practicing EBF [65–68], whereas we found primiparous
mothers were more likely to practice EBF than multiparous mothers. Reports differ regarding the
association between parity and EBF. Studies conducted in China and Sweden found no association
between the two [69,70], whereas others [71,72] reported primiparous mothers were more likely to
adopt EBF, which highlights the importance of educating multiparous women. Furthermore, as has
been reported previously [51,73], we found CF feeding at six months was more common for male
babies, which may reflect the long-standing traditional gender norm that discriminates against female
child feeding [51].

Importantly, our study confirms that some specific components of maternal care services, such as
antenatal visits, childbirth at a health facility, and postnatal visits, significantly impact child feeding
practices. Mothers that visited ANCs four or more times were found to be significantly more likely
to practice both EIBF and EBF, and childbirth at a health facility was significantly associated with
EIBF. In addition, PNC visits appeared to increase the likelihood of EBF and the initiation of CF
at six months. A number of studies have demonstrated a significant positive association between
prenatal care visits and EIBF [33,35,46,74] and EBF [26,50]. Similarly, we found a higher odds ratio
of EIBF among mothers that gave birth at a health facility, which concurs with reports issued in
other developing countries [25,48]. In particular, an Ethiopian and a Nepalese study identified that
institutional delivery increased EIBF [32,36], and another Nepalese study found home delivery was
associated with EBF [37]. Nonetheless, a more recent study conducted in Nigeria concluded that
non-exclusive breast feeding was attributable to no antenatal care visits, home delivery, and delivery
assisted by a non-health professional, which is in line with our study findings [75]. These findings may
have arisen because maternal exposure to breast feeding counseling by health workers during childbirth
increased maternal knowledge about breastfeeding practices. Furthermore, maternal exposure to
health education classes on breast feeding and an adequate knowledge of breast feeding improves
breast feeding practices [76]. Thus, institutional child birth increases the likelihood of mothers adopting
EIBF and EBF [29]. These observations suggest modifiable factors, such as the promotion of childbirth
at health facility and education about breast feeding, which can present excellent means of promoting
breast feeding practices in low income countries like Nepal. In addition, an Ethiopian study also showed
that postnatal visits had a significant positive association with the timely initiation of complementary
feeding [31], and in other studies, childbirth at a health institution were found to predict timely
complementary feeding [32,77]. We recommend that interventions to promote complementary feeding
at recommended times in health care settings should be promptly implemented.

Our study has several valuable strengths. First, the response rate was very high. Second, we
assessed the effects of a number of maternal and maternal care service factors on child feeding practices
using three dependent variables, that is, EIBF, EBF, and timely initiation of CF using the WHO
recommendation and indicators in the same cohort who were involved in the trial. Third, our study
made use of a dataset obtained at different time intervals from the same cohort, which may provide
reliable information. However, the study has some specific limitations that should be understood. First,
our measurements were based on the MCH register as well as maternal recall at different time intervals
of the same cohort, and thus may have been influenced by measurement and recall biases. Second, we
only assessed whether mothers started complementary feeding at six months and our study could not
indicate the appropriateness of the first CF in terms of dietary energy. Third, since the MATRI-SUMAN
trial ended follow up visits at seven months after the birth of the baby, our methods could not assess
other potentially important indicators of complementary feeding practices, such as meal frequency,
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dietary diversity, and minimum acceptable diet. Fourth, like many other cross-sectional studies, the
present study does not address causality.

5. Conclusions

In the present study, reported rates of EIBF, EBF, and CF were found to be lower than those reported
in other developing countries. Maternal education and the receipt of MATRI-SUMAN intervention
positively impacted EIBF, EBF, and CF, and maternal occupation in the service/business/household
sector positively influenced EIBF and EBF. Primiparity was found to be protective, but an older age
(35–45 years) negatively influenced EBF. In addition, it was observed that male babies were more likely
to receive complementary feeding at the recommended time. The utilization of maternal care services,
such as ≥4 antenatal care visits significantly and positively promoted the practice of EIBF and EBF,
whereas childbirth at a health facility was significantly associated with EIBF alone. In addition, a PNC
visit was found to significantly increase the probability of EBF and of initiating CF at six months. Thus,
we recommend that the utilization of maternal care services, such as ANCs, the use of health institutions
for child birth, and postnatal visits should be recommended to improve child feeding practices, and
that maternal factors which impact child feeding practices be carefully considered when designing
strategies and interventions. In addition, we suggest a community-based study be undertaken to
improve the understanding of the effects of sub-optimal breast feeding and complementary feeding
among Nepalese infants.

Author Contributions: D.A. and J.K.S. conceptualized the study and performed the statistical analysis. D.A.,
J.K.S. and R.K. drafted the manuscript with the help of S.-J.Y., J.-H.P. and K.L. All authors contributed to the
preparation, editing, and revision of the manuscript, and all approved the final version.

Funding: The study was supported by a grant from the Janaki Medical College Teaching Hospital (JMCTH; grant
no. RES-11-2072-73), but the JMCTH was not involved in the writing or in the decision to submit the manuscript
for publication.

Acknowledgments: We thank all study participants for participating in the study and the Janaki Medical College
Teaching Hospital (JMCTH) for logistic support provided during the MATRI-SUMAN trial and for approving the
use of the data collated for further analysis.

Conflicts of Interest: The authors have no conflict of interest to declare.

References

1. Hug, L.; Sharrow, D.; You, D. Levels & Trends in Child Mortality: Report 2017; Estimates Developed by the un
Inter-Agency Group for Child Mortality Estimation; UNICEF: New York, NY, USA, 2017.

2. Black, R.E.; Victora, C.G.; Walker, S.P.; Bhutta, Z.A.; Christian, P.; de Onis, M.; Ezzati, M.;
Grantham-McGregor, S.; Katz, J.; Martorell, R.; et al. Maternal and child undernutrition and overweight in
low-income and middle-income countries. Lancet 2013, 382, 427–451. [CrossRef]

3. Horta, B.L.; Loret de Mola, C.; Victora, C.G. Long-term consequences of breastfeeding on cholesterol, obesity,
systolic blood pressure and type 2 diabetes: A systematic review and meta-analysis. Acta Paediatr. 2015, 104,
30–37. [CrossRef] [PubMed]

4. World Health Organization UNICEF. Global Strategy for Infant and Young Child Feeding; World Health
Organization: Geneva, Switzerland, 2003.

5. Acharya, D.; Singh, J.K.; Adhikari, M.; Gautam, S.; Pandey, P.; Dayal, V. Association of water handling and
child feeding practice with childhood diarrhoea in rural community of Southern Nepal. J. Infect. Public
Health 2018, 11, 69–74. [CrossRef] [PubMed]

6. Bbaale, E. Determinants of diarrhoea and acute respiratory infection among under-fives in uganda. Australas.
Med. J. 2011, 4, 400–409. [CrossRef]

7. Hajeebhoy, N.; Nguyen, P.H.; Mannava, P.; Nguyen, T.T.; Mai, L.T. Suboptimal breastfeeding practices are
associated with infant illness in Vietnam. Int. Breastfeed. J. 2014, 9, 1746–4358. [CrossRef] [PubMed]

8. Debes, A.K.; Kohli, A.; Walker, N.; Edmond, K.; Mullany, L.C. Time to initiation of breastfeeding and neonatal
mortality and morbidity: A systematic review. BMC Public Health 2013, 13, 1471–2458. [CrossRef]

http://dx.doi.org/10.1016/S0140-6736(13)60937-X
http://dx.doi.org/10.1111/apa.13133
http://www.ncbi.nlm.nih.gov/pubmed/26192560
http://dx.doi.org/10.1016/j.jiph.2017.04.007
http://www.ncbi.nlm.nih.gov/pubmed/28576344
http://dx.doi.org/10.4066/AMJ.2011.723
http://dx.doi.org/10.1186/1746-4358-9-12
http://www.ncbi.nlm.nih.gov/pubmed/25097662
http://dx.doi.org/10.1186/1471-2458-13-S3-S19


Int. J. Environ. Res. Public Health 2019, 16, 1887 12 of 15

9. Edmond, K.M.; Kirkwood, B.R.; Amenga-Etego, S.; Owusu-Agyei, S.; Hurt, L.S. 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, 1126–1131. [CrossRef]

10. Ehlayel, M.S.; Bener, A.; Abdulrahman, H.M. Protective effect of breastfeeding on diarrhea among children
in a rapidly growing newly developed society. Turk. J. Pediatr. 2009, 51, 527–533. [PubMed]

11. Egata, G.; Berhane, Y.; Worku, A. Predictors of acute undernutrition among children aged 6 to 36 months
in East Rural Ethiopia: A community based nested case - control study. BMC Pediatr. 2014, 14, 1471–2431.
[CrossRef] [PubMed]

12. Kuchenbecker, J.; Jordan, I.; Reinbott, A.; Herrmann, J.; Jeremias, T.; Kennedy, G.; Muehlhoff, E.; Mtimuni, B.;
Krawinkel, M.B. Exclusive breastfeeding and its effect on growth of malawian infants: Results from a
cross-sectional study. Paediatr. Int. Child. Health 2015, 35, 14–23. [CrossRef] [PubMed]

13. Amitay, E.L.; Keinan-Boker, L. Breastfeeding and childhood leukemia incidence: A meta-analysis and
systematic review. JAMA Pediatr. 2015, 169, 1. [CrossRef] [PubMed]

14. Victora, C.G.; Bahl, R.; Barros, A.J.; Franca, G.V.; Horton, S.; Krasevec, J.; Murch, S.; Sankar, M.J.; Walker, N.;
Rollins, N.C. Breastfeeding in the 21st century: Epidemiology, mechanisms, and lifelong effect. Lancet 2016,
387, 475–490. [CrossRef]

15. Marseglia, L.; Manti, S.; D’Angelo, G.; Cuppari, C.; Salpietro, V.; Filippelli, M.; Trovato, A.; Gitto, E.;
Salpietro, C.; Arrigo, T. Obesity and breastfeeding: The strength of association. Women Birth 2015, 28, 81–86.
[CrossRef] [PubMed]

16. Avachat, S.S.; Phalke, V.D.; Phalke, D.B.; Aarif, S.M.; Kalakoti, P. A cross-sectional study of socio-demographic
determinants of recurrent diarrhoea among children under five of rural area of western maharashtra, india.
Australas. Med. J. 2011, 4, 72–75. [CrossRef] [PubMed]

17. Davies-Adetugbo, A.A.; Adetugbo, K. Effect of early complementary feeding on nutritional status in term
infants in Rural Nigeria. Nutr. Health 1997, 12, 25–31. [CrossRef]

18. Weng, S.F.; Redsell, S.A.; Swift, J.A.; Yang, M.; Glazebrook, C.P. Systematic review and meta-analyses of risk
factors for childhood overweight identifiable during infancy. Arch. Dis Child. 2012, 97, 1019–1026. [CrossRef]

19. Laving, A.R.; Hussain, S.R.; Atieno, D.O. Overnutrition: Does complementary feeding play a role? Ann.
Nutr. Metab. 2018, 1, 15–18. [CrossRef]

20. Stordal, K.; White, R.A.; Eggesbo, M. Early feeding and risk of celiac disease in a prospective birth cohort.
Pediatrics 2013, 132, e1202–e1209. [CrossRef] [PubMed]

21. Briaux, J.; Fortin, S.; Kameli, Y.; Agboka, Y.; Romedenne, M.; Boko, J.; Martin-Prevel, Y.; Becquet, R.; Savy, M.
Dissimilarities across age groups in the associations between complementary feeding practices and child
growth: Evidence from rural togo. Matern. Child. Nutr. 2019, 18, 12843. [CrossRef]

22. Przyrembel, H. Timing of introduction of complementary food: Short- and long-term health consequences.
Ann. Nutr. Metab. 2012, 2, 8–20. [CrossRef]

23. United Nations Children’s Fund. Committing to Child Survival: A Promise Renewed; Progress Report 2013;
United Nations Children’s Fund: New York, NY, USA, 2013.

24. White, J.M.; Begin, F.; Kumapley, R.; Murray, C.; Krasevec, J. Complementary feeding practices: Current
global and regional estimates. Matern. Child. Nutr. 2017, 13, 12505. [CrossRef]

25. Adugna, B.; Tadele, H.; Reta, F.; Berhan, Y. Determinants of exclusive breastfeeding in infants less than six
months of age in Hawassa, an urban setting, Ethiopia. Int. Breastfeed. J. 2017, 12, 017–0137. [CrossRef]
[PubMed]

26. Agho, K.E.; Dibley, M.J.; Odiase, J.I.; Ogbonmwan, S.M. Determinants of exclusive breastfeeding in Nigeria.
BMC Pregnancy Childbirth 2011, 11, 1471–2393. [CrossRef] [PubMed]

27. Al-Kohji, S.; Said, H.A.; Selim, N.A. Breastfeeding practice and determinants among arab mothers in Qatar.
Saudi Med. J. 2012, 33, 436–443. [PubMed]

28. Alzaheb, R.A. A review of the factors associated with the timely initiation of breastfeeding and exclusive
breastfeeding in the Middle East. Clin. Med. Insights Pediatr. 2017, 11. [CrossRef] [PubMed]

29. Bbaale, E. Determinants of early initiation, exclusiveness, and duration of breastfeeding in Uganda. J. Health
Popul. Nutr. 2014, 32, 249–260. [PubMed]

30. Colombo, L.; Crippa, B.L.; Consonni, D.; Bettinelli, M.E.; Agosti, V.; Mangino, G.; Bezze, E.N.; Mauri, P.A.;
Zanotta, L.; Roggero, P.; et al. Breastfeeding determinants in healthy term newborns. Nutrients 2018, 10, 48.
[CrossRef]

http://dx.doi.org/10.1093/ajcn/86.4.1126
http://www.ncbi.nlm.nih.gov/pubmed/20196384
http://dx.doi.org/10.1186/1471-2431-14-91
http://www.ncbi.nlm.nih.gov/pubmed/24708711
http://dx.doi.org/10.1179/2046905514Y.0000000134
http://www.ncbi.nlm.nih.gov/pubmed/25005815
http://dx.doi.org/10.1001/jamapediatrics.2015.2643
http://www.ncbi.nlm.nih.gov/pubmed/26523818
http://dx.doi.org/10.1016/S0140-6736(15)01024-7
http://dx.doi.org/10.1016/j.wombi.2014.12.007
http://www.ncbi.nlm.nih.gov/pubmed/25595034
http://dx.doi.org/10.4066/AMJ.2011.524
http://www.ncbi.nlm.nih.gov/pubmed/23386882
http://dx.doi.org/10.1177/026010609701200103
http://dx.doi.org/10.1136/archdischild-2012-302263
http://dx.doi.org/10.1159/000490088
http://dx.doi.org/10.1542/peds.2013-1752
http://www.ncbi.nlm.nih.gov/pubmed/24101761
http://dx.doi.org/10.1111/mcn.12843
http://dx.doi.org/10.1159/000336287
http://dx.doi.org/10.1111/mcn.12505
http://dx.doi.org/10.1186/s13006-017-0137-6
http://www.ncbi.nlm.nih.gov/pubmed/29142586
http://dx.doi.org/10.1186/1471-2393-11-2
http://www.ncbi.nlm.nih.gov/pubmed/21219659
http://www.ncbi.nlm.nih.gov/pubmed/22485241
http://dx.doi.org/10.1177/1179556517748912
http://www.ncbi.nlm.nih.gov/pubmed/29317851
http://www.ncbi.nlm.nih.gov/pubmed/25076662
http://dx.doi.org/10.3390/nu10010048


Int. J. Environ. Res. Public Health 2019, 16, 1887 13 of 15

31. Ayana, D.; Tariku, A.; Feleke, A.; Woldie, H. Complementary feeding practices among children in Benishangul
Gumuz Region, Ethiopia. BMC Res. Notes 2017, 10, 335. [CrossRef]

32. Sisay, W.; Edris, M.; Tariku, A. Determinants of timely initiation of complementary feeding among mothers
with children aged 6–23 months in Lalibela District, Northeast Ethiopia, 2015. BMC Public Health 2016, 16,
884. [CrossRef]

33. Shumey, A.; Demissie, M.; Berhane, Y. Timely initiation of complementary feeding and associated factors
among children aged 6 to 12 months in Northern Ethiopia: An institution-based cross-sectional study. BMC
Public Health 2013, 13, 1050. [CrossRef]

34. Yohannes, B.; Ejamo, E.; Thangavel, T.; Yohannis, M. Timely initiation of complementary feeding to children
aged 6-23 months in rural soro district of southwest ethiopia: A cross-sectional study. BMC Pediatr. 2018, 18.
[CrossRef]

35. Derso, T.; Biks, G.A.; Tariku, A.; Tebeje, N.B.; Gizaw, Z.; Muchie, K.F.; Shimeka, A.; Kebede, Y.; Abebe, S.M.;
Yitayal, M.; et al. Correlates of early neonatal feeding practice in Dabat Hdss Site, Northwest Ethiopia. Int.
Breastfeed. J. 2017, 12, 25. [CrossRef]

36. 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 Breastfeed. J.
2014, 9, 21. [CrossRef] [PubMed]

37. Khanal, V.; Sauer, K.; Zhao, Y. Exclusive breastfeeding practices in relation to social and health determinants:
A comparison of the 2006 and 2011 nepal demographic and health surveys. BMC Public Health 2013, 13,
1471–2458. [CrossRef] [PubMed]

38. Ministry of Health and Population. Annual Report, 2015/2016; Service, D.o.H., Ed.; Department of Health
Services: Kathmandu, Nepal, 2017.

39. Ministry of Health and Population; New ERA; ICF International. Nepal Demographic and Health Survey 2016;
Ministry of Health and Population: Kathmandu, Nepal, 2017.

40. Singh, J.K.; Kadel, R.; Acharya, D.; Lombard, D.; Khanal, S.; Singh, S.P. ‘MATRI-SUMAN’ a capacity building
and text messaging intervention to enhance maternal and child health service utilization among pregnant
women from rural nepal: Study protocol for a cluster randomised controlled trial. BMC Health Serv Res.
2018, 18, 447. [CrossRef]

41. World Health Organization. Indicators for Assessing Infant and Young Child Feeding Practices: Part 1: Definitions:
Conclusions of a Consensus Meeting Held 6–8 November 2007 in Washington DC, USA; World Health Organization:
Geneva, Switzerland, 2008.

42. Bennett, L.; Dahal, D.R.; Govindasamy, P. Caste Ethnic and Regional Identity in Nepal: Further Analysis of the
2006 Nepal Demographic and Health Survey; Macro International Inc.: Calverton, Maryland, USA, 2008.

43. Singh, J.K.; Acharya, D.; Kadel, R.; Adhikari, S.; Lombard, D.; Koirala, S.; Paudel, R. Factors associated with
smokeless tobacco use among pregnant women in rural areas of the southern terai, nepal. J. Nepal Health Res.
Counc. 2017, 15, 12–19. [CrossRef]

44. Odent, P.L.G. Early Infant Feeding and Neonatal Survival in Nepal: Breastfeeding, Colostrum and Discarding of the
First Milk; University College London: London, UK, 2011.

45. Vieira, T.O.; Vieira, G.O.; Giugliani, E.R.; Mendes, C.M.; Martins, C.C.; Silva, L.R. Determinants of
breastfeeding initiation within the first hour of life in a brazilian population: Cross-sectional study.
BMC Public Health 2010, 10, 1471–2458. [CrossRef]

46. Setegn, T.; Gerbaba, M.; Belachew, T. Determinants of timely initiation of breastfeeding among mothers
in Goba Woreda, South East Ethiopia: A cross sectional study. BMC Public Health 2011, 11, 1471–2458.
[CrossRef] [PubMed]

47. Veeranki, S.P.; Nishimura, H.; Krupp, K.; Gowda, S.; Arun, A.; Madhivanan, P. Suboptimal breastfeeding
practices among women in rural and low-resource settings: A study of women in Rural Mysore, India. Ann.
Glob. Health 2017, 83, 577–583. [CrossRef]

48. Ukegbu, A.U.; Ebenebe, E.U.; Ukegbu, P.O.; Onyeonoro, U.U. Determinants of breastfeeding pattern among
nursing mothers in Anambra State, Nigeria. East. Afr. J. Public Health 2011, 8, 226–231. [PubMed]

49. Tariku, A.; Biks, G.A.; Wassie, M.M.; Worku, A.G.; Yenit, M.K. Only half of the mothers practiced early
initiation of breastfeeding in Northwest Ethiopia, 2015. BMC Res. Notes 2017, 10, 501. [CrossRef] [PubMed]

50. Tiwari, R.; Mahajan, P.C.; Lahariya, C. The determinants of exclusive breast feeding in urban slums: A
community based study. J. Trop. Pediatr. 2009, 55, 49–54. [CrossRef]

http://dx.doi.org/10.1186/s13104-017-2663-0
http://dx.doi.org/10.1186/s12889-016-3566-z
http://dx.doi.org/10.1186/1471-2458-13-1050
http://dx.doi.org/10.1186/s12887-018-0989-y
http://dx.doi.org/10.1186/s13006-017-0116-y
http://dx.doi.org/10.1186/s13006-014-0021-6
http://www.ncbi.nlm.nih.gov/pubmed/25493094
http://dx.doi.org/10.1186/1471-2458-13-958
http://www.ncbi.nlm.nih.gov/pubmed/24125095
http://dx.doi.org/10.1186/s12913-018-3223-6
http://dx.doi.org/10.3126/jnhrc.v15i1.18007
http://dx.doi.org/10.1186/1471-2458-10-760
http://dx.doi.org/10.1186/1471-2458-11-217
http://www.ncbi.nlm.nih.gov/pubmed/21473791
http://dx.doi.org/10.1016/j.aogh.2017.10.012
http://www.ncbi.nlm.nih.gov/pubmed/23120962
http://dx.doi.org/10.1186/s13104-017-2823-2
http://www.ncbi.nlm.nih.gov/pubmed/29017540
http://dx.doi.org/10.1093/tropej/fmn037


Int. J. Environ. Res. Public Health 2019, 16, 1887 14 of 15

51. Semahegn, A.; Tesfaye, G.; Bogale, A. Complementary feeding practice of mothers and associated factors in
hiwot fana specialized hospital, Eastern Ethiopia. Pan Afr. Med. J. 2014, 18, 143. [CrossRef]

52. Issaka, A.I.; Agho, K.E.; Burns, P.; Page, A.; Dibley, M.J. Determinants of inadequate complementary feeding
practices among children aged 6–23 months in Ghana. Public Health Nutr. 2015, 18, 669–678. [CrossRef]

53. Kassa, T.; Meshesha, B.; Haji, Y.; Ebrahim, J. Appropriate complementary feeding practices and associated
factors among mothers of children age 6–23 months in Southern Ethiopia, 2015. BMC Pediatr. 2016, 16, 131.
[CrossRef]

54. Kabir, I.; Khanam, M.; Agho, K.E.; Mihrshahi, S.; Dibley, M.J.; Roy, S.K. Determinants of inappropriate
complementary feeding practices in infant and young children in bangladesh: Secondary data analysis of
demographic health survey 2007. Matern. Child. Nutr. 2012, 8 (Suppl. 1), 11–27. [CrossRef] [PubMed]

55. Acharya, D.; Khanal, V.; Singh, J.K.; Adhikari, M.; Gautam, S. Impact of mass media on the utilization of
antenatal care services among women of rural community in Nepal. BMC Res. Notes 2015, 8, 345. [CrossRef]

56. Gautam, K.P.; Adhikari, M.; Khatri, R.B.; Devkota, M.D. Determinants of infant and young child feeding
practices in Rupandehi, Nepal. BMC Res. Notes 2016, 9, 135. [CrossRef]

57. Patel, A.; Pusdekar, Y.; Badhoniya, N.; Borkar, J.; Agho, K.E.; Dibley, M.J. Determinants of inappropriate
complementary feeding practices in young children in India: Secondary analysis of national family health
survey 2005–2006. Matern. Child. Nutr. 2012, 8, 28–44. [CrossRef] [PubMed]

58. Duan, Y.; Yang, Z.; Lai, J.; Yu, D.; Chang, S.; Pang, X.; Jiang, S.; Zhang, H.; Bi, Y.; Wang, J.; et al. Exclusive
breastfeeding rate and complementary feeding indicators in China: A national representative survey in 2013.
Nutrients 2018, 10, 249. [CrossRef] [PubMed]

59. Khanal, V.; Sauer, K.; Zhao, Y. Determinants of complementary feeding practices among nepalese children
aged 6–23 months: Findings from demographic and health survey 2011. BMC Pediatr. 2013, 13, 131.
[CrossRef] [PubMed]

60. Guldan, G.S.; Zeitlin, M.F.; Beiser, A.S.; Super, C.M.; Gershoff, S.N.; Datta, S. Maternal education and child
feeding practices in rural Bangladesh. Soc. Sci. Med. 1993, 36, 925–935. [CrossRef]

61. Alzaheb, R.A. Factors influencing exclusive breastfeeding in Tabuk, Saudi Arabia. Clin. Med. Insights Pediatr.
2017, 11. [CrossRef]

62. Gielen, A.C.; Faden, R.R.; O’Campo, P.; Brown, C.H.; Paige, D.M. Maternal employment during the early
postpartum period: Effects on initiation and continuation of breast-feeding. Pediatrics 1991, 87, 298–305.

63. Zielinska, M.A.; Hamulka, J. Reasons for non-exclusive breast-feeding in the first 6 months. Pediatr. Int. 2018,
60, 276–281. [CrossRef] [PubMed]

64. Gayawan, E.; Adebayo, S.B.; Chitekwe, S. Exclusive breastfeeding practice in Nigeria: A bayesian stepwise
regression analysis. Matern. Child. Health J. 2014, 18, 2148–2157. [CrossRef] [PubMed]

65. Fernandez-Canadas Morillo, A.; Duran Duque, M.; Hernandez Lopez, A.B.; Muriel Miguel, C.; Martinez
Rodriguez, B.; Oscoz Prim, A.; Perez Riveiro, P.; Salcedo Marina, A.; Royuela Vicente, A.; Casillas Santana, M.L.;
et al. A comparison of factors associated with cessation of exclusive breastfeeding at 3 and 6 months. Breastfeed.
Med. 2017, 12, 430–435. [CrossRef] [PubMed]

66. Hackman, N.M.; Schaefer, E.W.; Beiler, J.S.; Rose, C.M.; Paul, I.M. Breastfeeding outcome comparison by
parity. Breastfeed. Med. 2015, 10, 156–162. [CrossRef] [PubMed]

67. Imsiragic, A.S.; Begic, D.; Sarajlic, I.; Palavra, I.R.; Orban, M. Predictors of exclusive breastfeeding 6–9 weeks
after delivery: A prospective cohort study. Public mental health perspective. Psychiatr. Danub. 2016, 28,
395–403.

68. Tan, K.L. Factors associated with exclusive breastfeeding among infants under six months of age in Peninsular
Malaysia. Int. Breastfeed. J. 2011, 6, 1746–4358. [CrossRef]

69. Ekstrom, A.; Widstrom, A.M.; Nissen, E. Duration of breastfeeding in swedish primiparous and multiparous
women. J. Hum. Lact. 2003, 19, 172–178. [CrossRef] [PubMed]

70. Guo, S.; Fu, X.; Scherpbier, R.W.; Wang, Y.; Zhou, H.; Wang, X.; Hipgrave, D.B. Breastfeeding rates in central
and Western China in 2010: Implications for child and population health. Bull. World Health Organ. 2013, 91,
322–331. [CrossRef]

71. Forde, K.A.; Miller, L.J. 2006–07 north metropolitan perth breastfeeding cohort study: How long are mothers
breastfeeding? Breastfeed. Rev. 2010, 18, 14–24.

http://dx.doi.org/10.11604/pamj.2014.18.143.3496
http://dx.doi.org/10.1017/S1368980014000834
http://dx.doi.org/10.1186/s12887-016-0675-x
http://dx.doi.org/10.1111/j.1740-8709.2011.00379.x
http://www.ncbi.nlm.nih.gov/pubmed/22168516
http://dx.doi.org/10.1186/s13104-015-1312-8
http://dx.doi.org/10.1186/s13104-016-1956-z
http://dx.doi.org/10.1111/j.1740-8709.2011.00385.x
http://www.ncbi.nlm.nih.gov/pubmed/22168517
http://dx.doi.org/10.3390/nu10020249
http://www.ncbi.nlm.nih.gov/pubmed/29470415
http://dx.doi.org/10.1186/1471-2431-13-131
http://www.ncbi.nlm.nih.gov/pubmed/23981670
http://dx.doi.org/10.1016/0277-9536(93)90084-H
http://dx.doi.org/10.1177/1179556517698136
http://dx.doi.org/10.1111/ped.13480
http://www.ncbi.nlm.nih.gov/pubmed/29243278
http://dx.doi.org/10.1007/s10995-014-1463-6
http://www.ncbi.nlm.nih.gov/pubmed/24619227
http://dx.doi.org/10.1089/bfm.2017.0045
http://www.ncbi.nlm.nih.gov/pubmed/28787188
http://dx.doi.org/10.1089/bfm.2014.0119
http://www.ncbi.nlm.nih.gov/pubmed/25549051
http://dx.doi.org/10.1186/1746-4358-6-2
http://dx.doi.org/10.1177/0890334403252537
http://www.ncbi.nlm.nih.gov/pubmed/12744534
http://dx.doi.org/10.2471/BLT.12.111310


Int. J. Environ. Res. Public Health 2019, 16, 1887 15 of 15

72. Holowko, N.; Jones, M.; Koupil, I.; Tooth, L.; Mishra, G. High education and increased parity are associated
with breast-feeding initiation and duration among australian women. Public Health Nutr. 2016, 19, 2551–2561.
[CrossRef] [PubMed]

73. Acharya, D.; Subedi, R.; Lee, K.; Yoo, S.J.; Gautam, S.; Singh, J.K. Correlates of the timely initiation of
complementary feeding among children aged 6–23 months in Rupandehi District, Nepal. Children 2018, 5,
106. [CrossRef]

74. Tariku, A.; Alemu, K.; Gizaw, Z.; Muchie, K.F.; Derso, T.; Abebe, S.M.; Yitayal, M.; Fekadu, A.; Ayele, T.A.;
Alemayehu, G.A.; et al. Mothers’ education and anc visit improved exclusive breastfeeding in dabat health
and demographic surveillance system site, Northwest Ethiopia. PLoS ONE 2017, 12, e0179056. [CrossRef]
[PubMed]

75. Ogbo, F.A.; Page, A.; Idoko, J.; Agho, K.E. Population attributable risk of key modifiable risk factors associated
with non-exclusive breastfeeding in Nigeria. BMC Public Health 2018, 18, 247. [CrossRef]

76. El Shafei, A.M.; Labib, J.R. Determinants of exclusive breastfeeding and introduction of complementary
foods in rural egyptian communities. Glob. J. Health Sci. 2014, 6, 236–244. [CrossRef]

77. Rao, S.; Swathi, P.; Unnikrishnan, B.; Hegde, A. Study of complementary feeding practices among mothers of
children aged six months to two years—A study from coastal south india. Australas. Med. J. 2011, 4, 252–257.
[CrossRef] [PubMed]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1017/S1368980016000367
http://www.ncbi.nlm.nih.gov/pubmed/26996672
http://dx.doi.org/10.3390/children5080106
http://dx.doi.org/10.1371/journal.pone.0179056
http://www.ncbi.nlm.nih.gov/pubmed/28658257
http://dx.doi.org/10.1186/s12889-018-5145-y
http://dx.doi.org/10.5539/gjhs.v6n4p236
http://dx.doi.org/10.4066/AMJ.2011.607
http://www.ncbi.nlm.nih.gov/pubmed/23393516
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Study Design and Participants 
	Data Collection and Measures 
	Outcome Measures 
	Measurement of Exposure 
	Socio-Demographic Variables 
	Statistical Analyses 
	Ethics 

	Results 
	Infant Feeding Practices of Mothers 
	Maternal Characteristics and Utilization of Maternal Care Services 
	Maternal Factors and the Utilization of Maternal Care Services Associated with Infant Feeding Practices 

	Discussion 
	Conclusions 
	References

