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Abstract
Background  The benefits of exclusive breastfeeding (EBF) have been universally documented, with evidence of 
positive impacts on a child’s optimal growth, development, and survival. However, EBF practices in Nepal have 
fluctuated and declined over the last 25 years. In addition to the individual factors of mothers and infants, EBF 
practices are affected by multiple community-level factors. Understanding these factors is essential for designing 
breastfeeding promotion programs to improve child nutritional status in Nepal. This study investigated the individual- 
and community-level determinants of EBF practices among young infants aged 0–5 months in Nepal.

Method  We used the dataset from the Nepal Demographic and Health Survey 2022. Information on EBF in the past 
24 h was available for 540 infants aged 0–5 months. A multilevel mixed-effect logistic regression was used to identify 
individual- and community-level factors associated with EBF among infants aged 0–5 months in Nepal.

Results  The 24-hour prevalence of EBF among infants aged 0–5 months was 57.46% (95% confidence interval (CI): 
52.18, 62.57). The infant’s age was inversely associated with EBF prevalence at the individual level. Compared with 
infants aged < 1 month, infants aged three months (adjusted odds ratio (AOR): 0.14, 95% CI: 0.05, 0.40), four months 
(AOR: 0.11, 95% CI: 0.04, 0.28), and five months (AOR: 0.07, 95% CI: 0.03, 0.20) were less likely to receive EBF. At the 
community level, community-level variables such as ≥ 4 ANC visits coverage, maternal employment status, and 
poverty level were generated by aggregating the individual characteristics in a cluster and were categorized using 
quartiles into low (“< 25%”), moderate (25–75%), and high (≥ 75%). Mothers from communities with moderate ≥ 4 
ANC visits (AOR: 3.30, 95% CI: 1.65, 6.57) and high ≥ 4 ANC visits (AOR: 2.70, 95% CI: 1.40, 5.22) coverage had higher 
odds of EBF practices than did those from communities with low ≥ 4 ANC visits coverage. Similarly, communities 
with moderate (AOR: 2.67, 95% CI: 1.34, 5.30) and high (AOR: 2.34, 95% CI: 1.10, 4.99) levels of maternal employment 
status and moderate levels of poverty (AOR: 2.20, 95% CI: 1.13, 4.28) were associated with a higher likelihood of EBF 
practices. Subnational level variation was evident, with infants in Lumbini province having lower odds of EBF (AOR: 
0.32, 95% CI: 0.13, 0.77) relative to Koshi province. Approximately 9% of the variation in EBF practices was observed 
among mothers while mapping across clusters in this study.
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Background
“Exclusive breastfeeding (EBF) refers to feeding an infant 
only breast milk for the first six months of life, with-
out any additional food or drink, not even water, except 
for oral rehydration solutions, or drops/syrups of vita-
mins, minerals, or medicines” [1]. The benefits of EBF 
are well documented. EBF helps establish the infant gut 
microbiome, helps maintain body temperature, and 
provides immunity to a newborn [2]. Breastmilk is suf-
ficient to provide all essential nutrients during the first 
six months of an infant’s life, and its nutritional benefits 
extend beyond this period. It boosts the immune system 
and protects against common childhood illnesses such 
as diarrhea, lower and upper respiratory tract infec-
tions, pneumonia and asthma, otitis media, and associ-
ated hospitalization [3–5]. Breastfeeding has also been 
associated with stronger bonding between mothers and 
babies and long-term benefits such as reducing the risk 
of overweight/obesity, type 2 diabetes, and chronic leu-
kemia later in life [1, 6, 7]. EBF is considered the most 
effective intervention for reducing infant mortality and 
is estimated to prevent up to 13% mortality among chil-
dren aged less than 5 years in low- and middle-income 
countries [LMICs] [8]. Furthermore, breastfeeding offers 
maternal benefits, including a reduced risk of postpartum 
depression, breast and ovarian cancer, and obesity. It also 
provides contraceptive benefits by inducing lactational 
amenorrhea. However, this approach is considered poor 
and unreliable [9].

The World Health Organization (WHO) recommends 
breastfeeding within an hour of birth, establishing and 
maintaining EBF practices for the first six months of a 
newborn’s life, and breastfeeding until two years [10, 11]. 
The prevalence of EBF among infants aged 0–5 months 
has reached 48% globally by 2023, close to the 2025 tar-
get of 50% [12]. However, there is wide variation in the 
prevalence of EBF practices across the continent, ranging 
from 26% in North America to 60% in South Asia. The 
WHO expects that all member states achieve EBF in the 
first six months of an infant’s life of 70% by the end of 
2030 [12].

Nepal has set a target to achieve ≥ 90% EBF among 
infants aged 0–5 months by 2030 [13]. The prevalence of 
EBF among infants aged 0–5 months (i.e., infants under 

six months) varied significantly during different time 
periods. In 1996, the prevalence was relatively high at 
75% [14]. By 2006, it had fallen sharply to 53%. The situ-
ation improved by 2011, with the prevalence increasing 
to 70%. This improvement was not sustained, as the rate 
dropped slightly to 66% in 2016 and markedly to 56% in 
2022. Unless some major initiatives are implemented and 
sustained, it is unlikely that Nepal will reach the EBF tar-
get of ≥ 90% prevalence by 2030 [14]. The government of 
Nepal has made considerable efforts to promote, protect, 
and support breastfeeding, emphasizing several poli-
cies, strategies, acts, and programs. The government of 
Nepal enacted the Breast Milk Substitute (BMS) (Control 
of Sale and Distribution) Act in 1992 to regulate breast 
milk substitutes and the sale and distribution of infant 
foods [15, 16]. Following the WHO and UNICEF global 
initiatives of Baby Friendly and Hospital Initiative (BFHI) 
to protect, promote, and support breastfeeding in the 
1990s, Nepal introduced BFHI activities in 1994 [17]. By 
1996, under this initiative, health workers from 22 dif-
ferent hospitals nationwide were provided training [17]. 
However, only seven of the hospitals were accredited as 
baby-friendly hospitals following evaluation in 1997–
1998 by the Nepal Pediatric Society [17]. Later, the Gov-
ernment of Nepal rolled out the Mother Baby Friendly 
Health Initiative (MBFHI) in 22 hospitals by November 
2023, guided by the MBFHI guidelines endorsed almost 
a decade ago in 2017 [18, 19]. The MBFHI was on the 
initiation of the International Federation of Gynaecology 
and Obstetrics’ Safe Motherhood and Newborn Health 
Committee, which collaborated with the International 
Pediatric Association, the International Confederation 
of Midwives, the White Ribbon Alliance, and the WHO 
to develop criteria for certifying a facility as “Mother and 
Baby Friendly” and focused on labour, delivery, and post-
partum practices in 2014 [20]. It is expected to be further 
scaled up in all provincial hospitals by 2025/2026, which 
began in 2019/2020 [21]. In addition to hospital-based 
initiatives, breastfeeding promotion activities are con-
ducted at the community level via an extensive network 
of more than 48,000 female community health volunteers 
who receive training in promoting and supporting breast-
feeding. The Ministry of Health and health facilities from 
the tertiary to the community level also conduct various 

Conclusion  Various individual- and community-level factors influence the uptake of EBF in Nepal, underscoring the 
need to improve the approaches and strategies of EBF programs. This study highlighted the significant association of 
community-level factors (≥ 4 ANC visits coverage, poverty level, and maternal employment status) with EBF among 
infants under 6 months. It revealed approximately 9% variability in EBF across clusters. Future efforts to promote EBF 
should focus on older infants and communities with low poverty levels and low coverage of recommended ≥ 4 ANC 
visits. Furthermore, context-specific adaptation of such efforts might be required considering the variation observed 
between the communities in the present study.
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activities during breastfeeding weeks [19]. Health work-
ers working at community-level facilities are provided 7 
days of comprehensive nutrition-specific intervention 
training, which includes a dedicated session on support-
ing mothers in breastfeeding their newborns. In addition, 
they receive community-based integrated management 
of neonatal and childhood illness, which includes focused 
training to support mothers in breastfeeding their new-
borns [22]. Despite these efforts, there has been fluctua-
tion and decline in EBF over the past two decades [14, 23, 
24].

The factors that influence EBF practices are multilay-
ered. Several individual-level factors have been reported 
to influence EBF practices in LMICs: the infant’s age [25–
27], household socioeconomic status [28, 29], maternal 
education [30, 31], preterm birth [28], maternal employ-
ment [30, 32], childbirth by cesarean Sects. [28, 33–35], 
parity [27, 36], antenatal and postnatal visits [28, 36, 37], 
place of childbirth [32, 38], provision of maternity leave 
[38], and ethnicity [34]. At the community level, EBF 
practices are influenced by the place of residence, mater-
nal education, antenatal care (ANC) and postnatal care 
(PNC) visits, maternal employment status, poverty level, 
and media exposure [32, 35, 39–42]. Previous studies 
conducted in Nepal have examined the prevalence and 
predictors of EBF practices. Nevertheless, these stud-
ies were confined to specific geographical areas [35, 43, 
44] or did not consider the influence of community-level 
factors (e.g., neighborhoods and municipalities) [27] 
where mother-child pairs were nested. The independent 
assumption of individuals within the cluster and equal 
variance in outcomes across the cluster is often violated 
in the hierarchical data of the Nepal Demographic and 
Health Survey (NDHS). Moreover, community-level fac-
tors are as important as individual factors are, and they 
provide insights into broader social, cultural, and envi-
ronmental contexts that influence individual breastfeed-
ing practices, which have not been previously identified 
via stronger statistical methods.

This study aimed to determine the individual- and 
community-level factors associated with EBF among 
infants under six months via multilevel mixed-effect 
logistic regression analysis. These findings will inform 
policymakers, implementers, and stakeholders about the 
individual- and community-level factors associated with 
low EBF and guide the development of context-specific 
targeted programs.

Methods
Data sources
The study used data from the NDHS 2022, a cross-sec-
tional, population-based, and nationally representative 
study. The details of the NDHS 2022 can be obtained 
from the extant literature [14]. In the first stage, 476 

primary sampling units (PSUs) were selected using prob-
ability proportional to size, with 248 PSUs from urban 
areas and 228 PSUs from rural areas covering all seven 
provinces. In the second stage, 30 households were 
selected systematically from each PSU, resulting in a total 
sample size of 14,280 households, consisting of 7,440 
urban and 6,840 rural households. From these sampled 
households, 540 (unweighted) respondents (15–49 years 
old) whose youngest children lived with their moth-
ers and aged 0–5 months were chosen as the analytical 
sample for this study. We used the children’s recode (KR) 
and individual’s recode (IR) datasets, which are publicly 
available [45], and followed the instructions from the 
DHS guide for analysis [46]. The response rate of the 
NDHS 2022 at the household level was 99%, and that at 
the women’s level was 97% [14].

Variables
Outcome variables
The NDHS defines EBF among infants aged 0–5 months 
as “an infant receiving only breast milk, no other liquids 
or solids are given, not even water, except oral rehydra-
tion solution or drops/syrups of vitamins, minerals or 
medicines.” The survey asked if the infant had breastfed 
breastmilk in the last 24  h, and a list of common food 
items was also read to assist mothers with their recall. If 
the mother reported providing breastfeeding only (except 
for ORS and medicine), it was classified as 1 = exclusive 
breastfeeding; otherwise, 0 = non-exclusive breastfeeding.

Explanatory variables
The evidence indicates the influence of multiple factors, 
such as individual, family, socioeconomic, and com-
munity factors, on breastfeeding practices [36, 47]. This 
study included two sets of explanatory variables (indi-
vidual and community levels). The conceptual framework 
(Fig. 1) depicts the effects of these two levels of determi-
nants on EBF practices. Different levels of factors consid-
ered for the study are explained briefly below.

Individual-level variables  Infant-related and maternal 
(sociodemographic, socioeconomic, obstetric, and mater-
nal health service-related characteristics) variables were 
included in this study. Infant-related variables include 
the infant’s age, sex, birth weight, morbidities in the past 
two weeks, preceding birth interval, and breastfeed-
ing initiation time. The maternal sociodemographic and 
socioeconomic variables used in the study were maternal 
age, caste/ethnicity, maternal employment, wealth index, 
media exposure, number of under-five children, house-
hold size, and maternal education. Maternal obstetrics 
and health service-related variables included parity, child-
birth assistance, PNC check-ups within 2 days, and cesar-
ean section childbirth. Details about the categories of 
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Fig. 1  Conceptual framework of determinants of exclusive breastfeeding among infants aged 0–5 months
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individual-level variables are provided in Supplementary 
Table 1. The household wealth index used in the NDHS 
2022 [14, 48] was further recategorized into three catego-
ries recommended by the World Bank Poverty Network 
and UNICEF [49] and used in an earlier similar study 
[50]. The bottom 40% of the households were referred to 
as poor, the next 40% as middle, and the top 20% as the 
richest.

Community-level variables  The study respondent’s 
place of residence, province, and ecological zone were 
nonaggregate community-level variables. Furthermore, 
community-level variables were generated by aggregat-
ing the individual characteristics in a cluster since NDHS 
does not directly gather data that can define the attri-
butes of individual clusters except for the place of resi-
dence, province, and ecological zone. The aggregates were 
derived using the proportion of selected sub-categories of 
provided individual-level variables (maternal education, 
media exposure, ANC ≥ 4 visits, PNC check-up, mater-
nal employment, infant morbidity). Since the aggregate 
values of all the generated variables were not normally 
distributed, they were categorized into groups (low, mod-
erate, and high) based on the median value aligned with 
previously published studies [47].

Community antenatal care (ANC) coverage was the pro-
portion of mothers within specific clusters who accom-
plished ≥ 4 visits. It was categorized using quartiles into 
low ANC using the community (when < 25% of mothers 
were attending ≥ ANC 4 visits), moderate ANC (when 
two of the middle quartiles (25–75%) of mothers were 
attending ≥ ANC 4 visits), and high ANC (when ≥ 75% of 
mothers were seeking ≥ ANC 4 visits) [47]. Community 
PNC check-up coverage was the proportion of moth-
ers within specific clusters who received PNC within 
two days of childbirth. It was categorized into quartiles 
into low PNC service using the community (when < 25% 
of mothers were attending PNC check-ups within two 
days), moderate PNC service (when two of the middle 
quartiles (25–75%) of mothers were attending PNC 
check-up within two days), and high PNC service (when 
≥ 75% of mothers were seeking PNC check-up within two 
days) [47].

The community level of media exposure was an aggre-
gate respondent level exposure for different media types, 
which was categorized as “< 25%= Low,” “25–75% = Mod-
erate,” and “≥ 75% = high” media using communities 
[47]. The community poverty level was the proportion 
of mothers within a specific cluster in either the poor-
est or poor wealth quintile. It was categorized based on 
quartiles: low poverty level (when < 25% of mothers were 
either poorest or poor), moderate poverty level (when 
two of the middle quartiles (25–75%) of mothers were 

either poorest or poor), and high poverty level (when 
≥ 75% of the mothers were either poorest or poor) [47].

The community education level was the proportion 
of mothers within a specific cluster with secondary or 
higher education. It was categorized using quartiles 
into low education community (when < 25% of mothers 
had attended secondary or higher education), moderate 
education community (when two of the middle quar-
tiles (25–75%) of mothers had attended either second-
ary or higher education), and high education community 
(when ≥ 75% of mothers had attended either second-
ary or higher education) [47]. The community maternal 
employment status was the proportion of mothers within 
a specific cluster currently engaged in work. It was caus-
ing quartiles into low maternal employment community 
(when < 25% of mothers were currently working), mod-
erate maternal employment community (when two of 
the middle quartiles (25–75%) of mothers were currently 
working), and high maternal employment community 
(when ≥ 75% of mothers were currently working) [41, 47].

Statistical analyses
Descriptive statistics, including frequency, percent dis-
tribution, and the prevalence of EBF, were derived via 
the NDHS guidelines [14, 46]. To determine the factors 
associated with EBF, it is essential to consider the hierar-
chical structure of NDHS data, where individual children 
are nested within households and households within 
clusters/primary sample units. This hierarchical nature 
indicates that using a conventional logistic regression 
model may underestimate the standard error of the esti-
mates [51, 52]. Furthermore, it is assumed that children’s 
socioeconomic characteristics from the same clusters are 
considered similar relative to those from another cluster. 
This violates the assumptions of conventional logistic 
regression models, such as the independence of observa-
tions and equal variance across clusters [51, 52]. There-
fore, it was essential to account for cluster variability in 
this study. The multilevel logistic regression model was 
fitted to simultaneously estimate fixed (individual- and 
community-level effects) and random effects (cluster 
variation) [41, 51, 53].

Four models were considered in the multilevel logis-
tic regression analysis to assess the model that fit the 
data well. Model 1 (null model), without any explanatory 
variables, was fitted to evaluate the null hypothesis that 
there were no cluster-level differences in EBF that speci-
fied only random intercepts and presented total variance 
in the EBF across clusters. Model 2 adjusted the explana-
tory variables individually, assuming that no cluster-level 
differences in EBF existed. Model 3 was adjusted for 
community-level factors by aggregating cluster-level dif-
ferences in EBF practices. Model 4 considered both indi-
vidual- and community-level variables simultaneously.
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The log of the probability of EBF was modeled via a 
multilevel mixed-effect logistic regression model via the 
following equation [53]:

	

log

[
π ij

1− π ij

]

= β 0 + β 1Xij + β 2Zij + µ j + eij

� (1)

where i  and j  refer to levels 1 (individual) and 2 (com-
munity/cluster/PSU units), respectively. Clusters were 
considered using the previously established ward 
(community)-level categorization. X  and Z  refer to 
individual- and community-level variables, respectively. 
π ij  is the probability of exclusive breastfeeding for ith
infants in the jth  community; β  is the fixed effect coef-
ficient. Whereas β 0  represents the intercept, i.e., the 
effect on the probability of EBF in the absence of effects 
of explanatory variables, µ j  represents the random effect 
(effect of community on EBF) for jth , and eij  denotes the 
random error at the individual level. Each community/
cluster/PSU is assumed to have a different intercept (β 0) 
and fixed coefficient (β ), hierarchical and clustered data, 
and variations within and between communities. The 
multilevel mixed effect logistic regression model used for 
analysis produced unexplained variation in EBF due to 
unobserved cluster factors called random effects. All four 
models incorporated a random intercept at the cluster 
level to reflect cluster heterogeneity.

The variation in EBF at the community level (random 
effect) was estimated by computing the intraclass cor-
relation (ICC) coefficient, and an ICC value greater 
than 5% was considered sufficient for performing mul-
tilevel mixed-effect modeling [53]. The higher the ICC 
(ICC > 5%), the greater the importance the community-
level variable has in understanding the individual-level 
variation in EBF practices [53]. We also calculated the 
median odds ratio (MOR) and proportional change in 
variance (PCV) to measure the variation in EBF practices 
across the community [51]. In our study, MOR repre-
sents the extent to which the characteristics of a residen-
tial area determine the individual probability of being 
exclusively breastfed. The PCV [PCV= (VA-VB)/VA*100] 
measures the total variation attributed to individual and 
community-level variables in multilevel modeling [51]. 
Variables with p value < 0.25 in the multilevel univariate 
analysis were further considered candidate variables for 
multivariable mixed-effect logistic regression analysis 
[54]. The predictive effects of explanatory variables (fixed 
effects) were measured via adjusted odds ratios (AORs) 
with 95% CIs. Akaike’s information criterion (AIC) and 
log-likelihood values were derived to assess the good-
ness of fit of each model, and the model with the lowest 
AIC and highest log-likelihood value was considered the 
best-fit model. The multicollinearity between explanatory 

variables was checked via the variance inflation factor 
(VIF); none of the variables demonstrated multicollinear-
ity problems (VIF > 5) [55]. Details about the VIF are pre-
sented in the supplementary Table 2. All the statistical 
tests applied were two-sided and considered significant 
at p < 0.05, and analyses were performed using STATA 18 
(Stata Corporation, College Station, Texas, USA).

Results
Descriptive summary
Table 1 summarises the distribution of background char-
acteristics of mother-infant pairs at the individual level 
by EBF practices. The average age of the infants in the 
analytical sample was 2.63 months, with a standard devi-
ation of 1.74 months. The largest proportion of infants, 
approximately 20.1%, were in the 5-month age group, and 
approximately half (49.7%) were female. Approximately 
four out of five mothers belonged to the poor (41.6%) 
and middle (40.7%) wealth quintiles. More than half of 
the mothers (55.4%) were currently employed. Simi-
larly, 50.7% of the women had secondary education or 
higher—most households (57%) had 6 to 26 family mem-
bers. Over eight out of ten mothers (81.6%) attended ≥ 4 
ANC visits for antenatal care. Similarly, most mothers, 
approximately 81.6%, had their childbirth at health facili-
ties. Approximately one in five mothers had a cesarean 
birth (18.6%).

Table  1 also presents the estimated percentage of 
infants aged 0–5 months who were EBF by selected indi-
vidual-level infant and maternal determinants. The esti-
mated prevalence of EBF was 57.46% (N = 527, weighted). 
The proportion of exclusively breastfed infants less than 
one month was 81.2%, 61.2% at one month, 68.3% at two 
months, 57.4% at three months, 42.6% at four months, 
and 40.6% at five months. EBF prevalence was lower 
among male infants, very low birth weight babies, those 
with a preceding birth interval of more than 24 months, 
and those who did not begin breastfeeding early. Con-
versely, EBF practices were more common among moth-
ers less than 20 years of age, those in poor households, 
those with no education, those with PNC check-ups 
within two days, those with spontaneous childbirth, and 
those with ≥ 4 ANC visits during pregnancy. However, 
based on univariate multilevel mixed-effect modeling, 
infant age was significantly associated with EBF among 
all individual-level determinants.

Table  2 summarises the community-level characteris-
tics of the mother-infant pairs by EBF practices included 
in the study. Approximately two-thirds of the respon-
dents (68.7%) were from urban areas, and approximately 
a similar proportion (62.2%) were from the Terai region. 
The highest proportion, approximately 44.5%, were from 
communities with low poverty levels, and approximately 
one-third of mothers (34.4%) were from communities 
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Variables Weighted Frequency (%) a EBF Prevalence (%) b P value
Individual level variables
Infant’s characteristics
Infant’s age (months) < 0.001*
Less than one month 79 (15.1) 81.2
One month 86 (16.3) 61.2
Two months 91 (17.3) 68.3
Three months 69 (13.2) 57.4
Four months 95 (18.0) 42.6
Five months 106 (20.1) 40.6
Infant’s sex 0.220*
Male 265 (50.3) 54.8
Female 262 (49.7) 60.1
Birth weight 0.590*
Very LBW (< 1500 g) 5 (1.0) 36.2
LBW (1500–2499 g) 47 (8.9) 65.6
Normal (2500–4000 g) 360 (68.4) 55.2
Macrosomia (4000–6000 g) 21 (4.1) 53.7
Not weighed at birth 83 (15.7) 64.0
Don’t Know 10 (1.9) 64.7
Infants’ morbidities 0.250*
No Morbidities 305 (57.9) 59.4
At least one morbidities 222 (42.1) 54.8
Preceding birth interval 0.090*
No previous birth 225 (42.7) 59.5
Less than 24 months 42 (7.9) 72.1
≥ 24 months 260 (49.4) 53.3
Initiation of breastfeeding 0.390*
More than an hour 236 (44.7) 53.8
Early initiation 291 (55.3) 60.4
Maternal characteristics
Mother’s age (years) 0.100*
< 20 84 (16.1) 70.7
20–34 419 (79.6) 54.9
35–49 22 (4.3) 55.6
Caste/ethnicity 0.490*
Brahmin Hill 29 (5.6) 64.4
Chhetri Hill 98 (18.6) 56.7
Terai Caste 95 (18.1) 54.8
Dalit 88 (16.7) 61.7
Hill Janajati 106 (20.2) 48.7
Terai Janajati 69 (13.0) 60.2
Muslim 41 (7.7) 69.6
Media exposure 0.560*
Not at all 125 (23.7) 59.1
Less than once a week 153 (29.0) 54.8
At least once a week 249 (47.3) 58.3
Wealth index 0.120*
Poor 219(41.6) 63.4
Middle 215(40.7) 55.0
Rich 93(17.7) 49.1
Maternal employment 0.910*
Currently not working 235(44.6) 56.6
Currently working 292(55.4) 58.2

Table 1  Individual-level characteristics of mother–infants (0–5 months) pair by EBF in Nepal, 2022 (weighted N = 527)
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with low literacy rates. Similarly, over one-third of moth-
ers (37.1%) were from communities with high ≥ 4 ANC 
visits coverage. Almost 42.7% of the mothers were from 
communities with high maternal employment status. The 
EBF prevalence was lowest in Lumbini and communities 
with low poverty levels, low maternal employment, and 
low ANC ≥ 4 visits coverage.

Determinants of exclusive breastfeeding
The fixed effects (measures of association) and random 
effects (measures of variation) for EBF are presented in 
Table 3. The initial null model (Model 1) did not include 
any explanatory variables. The second model (Model 
2) incorporated individual-level factors related to the 
infant and mother. The third model (Model 3) included 
only community-level factors, whereas the fourth model 
combined individual- and community-level factors. The 
fourth and final model (Model 4), which had the lowest 

AIC and highest log-likelihoods, was chosen to explain 
the measures of association and variation, as it fits the 
data well. This final model significantly associated one 
individual and four community-level variables with EBF.

The infant’s age was significantly associated with EBF 
at the individual level. The odds of EBF decreased with 
increasing infant age. The odds of EBF were significantly 
lower among infants in the 2nd (AOR: 0.26; 95% CI: 0.09, 
0.75), 3rd (AOR: 0.35; 95% CI: 0.13, 0.94), 4th (AOR: 0.14; 
95% CI: 0.05, 0.40), 5th (AOR: 0.11; 95% CI: 0.04, 0.28), 
and 6th (AOR: 0.07; 95% CI: 0.03, 0.20) months than in 
the first month of birth.

At the community level, four variables were signifi-
cantly associated with EBF: province, poverty level, 
ANC ≥ 4 visits coverage, and maternal employment sta-
tus (Model 4). After adjustments were made for other 
individual- and community-level covariates (Model 4). 
Compared with those from Koshi Province, infants from 

Variables Weighted Frequency (%) a EBF Prevalence (%) b P value
Number of U5 children in household 0.230*
1 306 (58.0) 56.4
2–3 208 (39.5) 57.0
4–6 13 (2.5) 88.4
Household size (number of members) 0.270*
1–3 37 (7.1) 47.5
4–5 189 (35.9) 62.9
6–26 300 (57.0) 55.3
Maternal education 0.230*
No education 80(15.2) 62.6
Primary 180 (34.1) 61.8
Secondary & higher 267 (50.7) 53.0
Parity 0.450*
Primipara 225(42.7) 59.6
Multipara 302(57.3) 55.9
Assistance during childbirth 0.770*
Health workers 397 (75.5) 57.2
Traditional attendants/relative/others 123 (23.4) 58.7
No one 6 (1.1) 51.8
PNC check-up of mothers within two days of childbirth 0.180*
No 136 (25.7) 65.2
Yes 391 (74.3) 54.8
Childbirth by caesarean section
No 429 (81.4) 59.3 0.260*
Yes 98 (18.6) 49.3
Place of childbirth 0.280*
Elsewhere** 97 (18.4) 64.0
Health facilities 429 (81.6) 56.0
ANC ≥ 4 visits 0.300*
No 97 (18.4) 52.7
Yes 430 (81.6) 58.5
Note: * p value computed via univariate multilevel logistic regression model **elsewhere: respondent’s home, other home, others, bold p-value: cutoff level (p < 0.25) 
to qualify for the multivariable multilevel logistic regression model

column percentage; brow percentage

Table 1  (continued) 
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Lumbini Province were less likely (AOR: 0.32; 95% CI: 
0.13, 0.76) to be exclusively breastfed. In contrast, infants 
from Sudurpaschim Province were more likely (AOR: 
2.20; 95% CI: 1.13, 4.28) to receive exclusive breastfeed-
ing. A community with moderate and high ≥ 4 ANC vis-
its coverage was positively associated with EBF practices. 
Compared with their counterparts with low coverage, 
infants from the community with moderate coverage of 
≥ 4 ANC visits (AOR: 3.30; 95% CI: 1.65, 6.57) and high 
coverage of ≥ 4 ANC visits (AOR: 2.70; 95% CI: 1.40, 5.22) 
had greater odds of EBF. The community poverty level 
was positively associated with EBF practices. Compared 
with infants living in a community with low poverty, 
those belonging to a community with a moderate level 
of poverty had greater odds (AOR: 2.20; 95% CI: 1.13, 
4.28) of EBF. Community maternal occupation status was 
positively associated with EBF practices. Compared with 
infants from the community with a low level of maternal 
employment, those living in a community with moderate 
(AOR: 2.64, 95% CI: 1.34, 5.23) and high (AOR: 2.33, 95% 
CI: 1.10, 4.94) maternal employment status were more 
likely to be exclusively breastfed.

This study investigated the influence of community 
characteristics on EBF practices among infants aged 0–5 
months. Multivariable multilevel mixed effect logistic 
regression analysis revealed Model 4 as the best model to 
fit the data based on the lowest AIC and highest log-like-
lihood value. In the initial null model, the ICC was 0.29, 
exceeding the threshold of 5%, with a variance of 1.33. 
These findings suggest that community-level determi-
nants accounted for 29% of the variation in EBF practices.

The full model (Model 4), which adjusted for individ-
ual- and community-level determinants, revealed that 
the variation in EBF practices across clusters decreased to 
9% (ICC = 0.09) from 29% (ICC = 0.29) in the null model. 
This model demonstrated a greater PCV, with 75.18% of 
the variation in EBF practices explained by the combined 
factors at the individual and community levels. The MOR 
for the null and final models were 3.01 and 1.70, respec-
tively. In the null model, the MOR of a cluster with a high 
proportion of EBF was 3.01 times greater than that of a 
cluster with a low EBF. In contrast, the MOR at a cluster 
with a high proportion of EBF was 1.73 times higher than 
that at a cluster with a low proportion of EBF in the final 
selected model. Including individual and community-
level covariates in the final model resulted in reduced 
unexplained cluster heterogeneity. Thus, there was 
reduced variation between the clusters in the propensity 
for EBF practices in the Model 4.

Discussion
This study revealed that the prevalence of EBF among 
children aged 0–5 months was 57.46%, and only 40.6% 
of those aged 5th months were exclusively breastfed. In 

Table 2  Community-level characteristics of mother-infant (0–5 
months) pairs by EBF in Nepal, 2022 (weighted N = 527)
Variables Weighted 

Frequency 
(%)a

EBF 
Preva-
lence b 
(%)

P Value

Place of residence 0.920*
Urban 362 (68.7) 57.4
Rural 165 (31.3) 57.6
Ecological zone 0.530*
Mountain 32 (6.1) 52.0
Hill 166 (31.5) 62.1
Terai 328 (62.2) 55.6
Province < 0.010*
Koshi 109 (20.6) 55.5
Madhesh 137 (26.0) 66.4
Bagmati 82 (15.6) 42.6
Gandaki 35 (6.7) 64.9
Lumbini 73 (13.9) 36.3
Karnali 34 (6.4) 73.8
Sudurpaschim 57 (10.7) 74.3
Poverty level < 0.050*
Low 235 (44.5) 47.5
Moderate 200 (38.1) 66.5
High 92 (17.4) 63.0
Maternal education 0.800*
Low 181 (34.4) 60.2
Moderate 152 (28.9) 57.1
High 193 (36.7) 55.1
Media exposure 0.180*
Low 172 (32.6) 54.6
Moderate 149 (28.3) 64.9
High 206 (39.0) 54.4
ANC ≥ 4 visits coverage 0.200*
Low 158 (30.0) 48.6
Moderate 173 (32.8) 63.2
High 196 (37.1) 59.6
PNC check-up 0.200*
Low 122 (23.2) 61.4
Moderate 158 (30.0) 63.1
High 246 (46.8) 51.9
Maternal employment status
Low 225 (42.7) 48.5 < 0.050*
Moderate 186 (35.3) 64.4
High 116 (21.9) 63.8
Infants’ morbidity level
Low 165 (31.4) 56.5 0.780*
Moderate 212 (40.3) 58.7
High 149 (28.3) 56.7
Note: * p value computed via the univariate multilevel mixed effect logistic 
regression model, bold p-value: cutoff level (p < 0.25)to qualify for the 
multivariable multilevel logistic regression model, average percentage; 
browser percentage
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Variables Model 1 
(Null Model)

Model 2 Model 3 Model 4
AOR (95% CI) AOR (95% CI) AOR (95% CI)

Infant’s Characteristics
Infant’s age (months)
  < 1 1.00 1.00
  1 0.28 (0.10–0.84) * 0.26 (0.09–0.75) *
  2 0.37 (0.13–1.05) 0.35 (0.13–0.94) *
  3 0.16 (0.05–0.48) *** 0.14 (0.05–0.40) 

***
  4 0.11 (0.04–0.31) *** 0.11 (0.04–0.28) 

***
  5 0.07 (0.03–0.21) *** 0.07 (0.03–0.20) 

***
Infant’s sex
Male 1.00 1.00
Female 1.30(0.74–2.30) 1.44 (0.86–2.40)
Preceding birth interval
No previous birth 1.00 1.00
< 24 months 2.13 (0.64–7.06) 1.34 (0.43–4.21)
≥ 24 months 0.81 (0.40–1.62) 0.79 (0.41–1.53)
Maternal characteristics
Maternal sociodemographic and socioeconomic 
characteristics
Household wealth index
Poor 1.00 1.00
Middle 0.80 (0.44–1.43) 1.22 (0.68–2.17)
Rich 0.52 (0.24–1.14) 1.25 (0.57–2.78)
No of U5 children in household
1 1.00 1.00
2–3 0.97 (0.49–1.89) 0.92 (0.49–1.71)
4–6 10.35 (0.92-115.85) 11.57 (1.95–

68.78) **
Maternal education
No education 1.00 1.00
Primary education 0.83 (0.37–1.89) 0.87 (0.43–1.79)
Secondary & higher Education 0.51 (0.22–1.17) 0.48 (0.22–1.06)
Maternal age (Years)
< 20 1.00 1.00
20–34 0.72 (0.28–1.83) 0.81 (0.34–1.93)
35–49 0.55 (0.12–2.49) 1.27 (0.30–5.29)
PNC check of mothers within two days of childbirth
No 1.00 1.00
Yes 0.85 (0.45–1.60) 1.05(0.57–1.90)
Community level factors
Provinces
Koshi 1.00 1.00
Madhesh 1.94 (0.88–4.27) 2.02 (0.80–5.06)
Bagmati 0.52 (0.23–1.20) 0.56 (0.24–1.36)
Gandaki 1.36 (0.60–3.09) 1.64 (0.62–4.35)
Lumbini 0.35 (0.15–0.80) * 0.32 (0.13–0.77) *
Karnali 1.86 (0.74–4.69) 2.58 (0.90–7.41)
Sudurpaschim 1.93 (0.92–4.04) 2.20 (1.13–4.28) *
Poverty level
Low 1.00 1.00

Table 3  Individual- and community-level factors associated with exclusive breastfeeding among infants aged 0–5 months in Nepal, 
2022: results from multilevel mixed effect logistic regression analysis
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the past 10 years, EBF practices have decreased mark-
edly from 70% in 2011 to 56% in 2022 [24]. The govern-
ment of Nepal has endorsed and implemented multiple 
policies and programs such as the National Nutrition 
Strategy (2004), the Infant and Young Child Feeding 
(IYCF) strategy of 2014, and the Multi-Sector Nutrition 
Plan-III (2023–2030), which prioritizes the promotion, 
protection, and support of early, exclusive, and extended 
breastfeeding to improve maternal and child health and 
nutrition [19]. However, the prevalence of EBF in our 
study was lower than in South Asia (61%) [12] and India 
(65%) [56], but it was higher than in Pakistan (48%) [57]. 
The factors contributing to the declining rate of EBF in 
Nepal may include the aggressive marketing of BMS 
[58], poor quality antenatal care [59–61], lack of skilled 
breastfeeding counseling in health facilities [59, 62], and 
sociocultural beliefs favoring mixed feeding [27, 34]. 
This finding indicates that the existing programs for the 

promotion, protection, and support of EBF practices 
need urgent attention, as most child deaths are attributed 
to suboptimal breastfeeding [62].

This paper explored the associations between individ-
ual- and community-level determinants of EBF practices. 
We observed that infant age was significantly associated 
with EBF practices among infants aged 0–5 months. The 
odds of EBF practices decreased with increasing age in 
our study. Some previous studies in Ethiopia, Timor-
Leste, Nepal, India, and Tanzania also reported that 
higher age groups were negatively associated with EBF 
practices [27, 56, 63–65]. The previous 2016 NDHS also 
revealed a decline in EBF with increasing age. A com-
parison between these two surveys regarding the pattern 
of drop in EBF revealed that the proportion of infants 
exclusively breastfed during the NDHS 2022 deteriorated 
in all months, excluding the first twenty-nine days and 
the latter six months (see supplementary Table 3). This 

Variables Model 1 
(Null Model)

Model 2 Model 3 Model 4
AOR (95% CI) AOR (95% CI) AOR (95% CI)

Moderate 1.78 (1.03–3.08) * 2.20 (1.13–4.28) *
High 1.21 (0.57–2.55) 1.41 (0.59–3.33)
Media exposure
Low 1.00 1.00
Moderate 1.82 (0.99–3.34) 1.88 (0.94–3.77)
High 1.33 (0.73–2.43) 1.49 (0.76–2.93)
ANC ≥ 4 visits coverage
Low 1.00 1.00
Moderate 2.39 (1.28–4.45) *** 3.30 (1.65–6.57) 

***
High 2.28 (1.24–4.14) ** 2.70 (1.40–5.22) 

**
PNC check up
Low 1.00 1.00
Moderate 1.19 (0.62–2.26) 0.86 (0.41–1.81)
High 0.84 (0.44–1.61) 0.82 (0.37–1.79)
Maternal employment status
Low 1.00 1.00
Moderate 2.39 (1.31–4.35)** 2.67 (1.34–5.30) 

**
High 1.97 (1.00-3.89) 2.34 (1.10–4.99) *
Random effect
Measure of variance
Variance 1.33 1.57 0.29 0.33a

Intra Cluster Correlation (%) 29% 32% 8% 9%a

Proportional Change in Variance (%) 1 -18.04% 78.19% 75.18%a

Median Odds Ratio 3.01 3.31 1.68 1.73a

Model diagnostics
Log Likelihood -359.07 -321.58 -318.61 -281.87a

Akaike’s Information Criteria 720 679 671 632a

Note: Model 1: Null (empty) model, CI confidence interval, AOR adjusted odds ratio, 1: reference category

***Significant at p value < 0.001. **Significant at p value < 0.01. *Significant at p value < 0.05
aModel 4 is selected on the basis of the highest log likelihood and lowest AIC

Table 3  (continued) 
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could be due to incorrect perceptions among mothers 
and caretakers about the inadequacy and insufficiency 
of breast milk in meeting the nutrient requirements of 
growing infants [66]. Moreover, this could be attributed 
to a lack of knowledge about the adverse implications of 
the early introduction of complementary feeding [27, 34, 
50, 56, 67]. Understanding the common age at which EBF 
gradually subsides and ultimately stops can help design 
effective interventions, considering the infant’s age as a 
key determinant. This allows for concentrated efforts to 
encourage EBF practices and ensure they continue until 
the infant is six months old, as recommended.

At the community level, province, poverty level, mater-
nal employment status, and ANC ≥ 4 visits coverage 
affected EBF practices after adjusting for the effects of 
individual-level variables. Community-level ANC ≥ 4 vis-
its coverage had a greater influence on promoting EBF 
practices at the individual level. Two distinct direct and 
indirect mechanisms could explain these differences in 
association. Under the direct mechanism, health service 
providers might have offered the mother appropriate 
information about using subsequent maternal health ser-
vices (such as institutional delivery and postnatal care), 
further promoting EBF [67]. In an indirect mechanism, 
there might have been a spillover effect since women 
receiving these services might share knowledge and 
experience with other women, positively influencing the 
adoption of EBF [67]. In Nepal, people often stay in clus-
ters based on ethnicity, education, and wealth status [68]. 
Subsequently, women within the specific cluster consis-
tently use health services similar to those health workers 
provide. In contrast, women in another cluster may not 
have access to similar health services, resulting in differ-
ences in EBF practices. This could be a key factor for the 
cluster disparity detected in this study, consistent with 
previously published studies [27, 34, 67].

Maternal employment status positively influenced 
individual-level EBF practices, even after adjustments 
were made for other individual and community vari-
ables, which aligns with the findings of another Ethiopian 
study. This could be attributed to more mothers engaged 
in agricultural work (39%) than professional white-col-
lar work (4.5%). Agricultural work often involves a flex-
ible work schedule and proximity of the workplace to 
home, which is beneficial for the effective continuation of 
breastfeeding [69]. Conversely, some studies from Indo-
nesia [30], Latin America [70], and Ethiopia [71] did not 
report findings similar to ours.

Mothers living in communities with moderate and high 
levels of poverty were more likely to practice EBF. This 
was consistent with previous studies in Nepal [72] and 
Vietnam [73]. In contrast, other studies have shown that 
mothers with the richest wealth index practice EBF rela-
tive to the poorest wealth index [41, 74]. The low practice 

of EBF in communities with moderate and high levels of 
poverty could be that relatively poor communities have 
less access to breastmilk substitutes [73, 75]. Alterna-
tively, another reason could be that mothers in relatively 
wealthier provinces might be more frequently exposed to 
aggressive marketing by infant formula companies. These 
companies target affluent communities due to the larger 
market for their products [73].

At the community level, lower odds of EBF were found 
among infants from Lumbini province than those from 
Koshi Province. Geographical variability in EBF prac-
tices has also been reported in other studies [26–28, 50, 
67]. Despite its access to roads and other social services, 
including a relatively better human development index, 
Lumbini province has performed poorly in terms of most 
maternal and child health indicators [14, 76, 77], and it is 
unclear why this province has underperformed, signaling 
the need for further research.

Some important public health implications can be 
drawn from our findings. This analysis quantified the 
variability in the proportion of EBF practices at the 
community level, implying that mothers in adjacent 
geographical areas may not have similar breastfeed-
ing practices and that Nepal is heterogeneous regarding 
breastfeeding practices. This also reflected that there 
could be sociocultural differences in communities that 
often influence EBF practices. Hence, studies can be fur-
ther designed to examine how this variation operates 
in smaller regions to increase the proportion of moth-
ers practicing EBF. Moreover, targeted interventions in 
these smaller areas can be developed and rolled out to 
meet the nutrition-related SDG 2030 targets. It is essen-
tial to identify what works for whom and under what cir-
cumstances, as well as the mechanisms that make some 
breastfeeding promotion strategies and interventions 
successful and not others. Nepal’s restructuring after 
federalism involved autonomy in decision-making and 
implementation in the social development sector, includ-
ing health and nutrition at the local level, providing an 
excellent opportunity to support such context-specific 
interventions.

Despite its strengths, our study has several limitations. 
First, this study could not include important explanatory 
variables crucial for determining EBF practices, such as 
breastfeeding problems, encouragement to breastfeed, 
and breastfeeding information, due to their unavailabil-
ity in this round of the NDHS, which were included in 
a previously published study [35]. Including this vari-
able could influence the estimates of EBF prevalence and 
shift the understanding of how sociodemographic factors 
could play a role. The findings could have also provided 
more precise guidance for designing targeted policies 
and programs to assist breastfeeding mothers. Second, 
this cross-sectional study could not establish a causal 
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relationship between EBF and the explanatory variables 
considered in the study. Third, estimates of EBF were 
based on the 24-hour recall method, which might have 
overestimated the proportion of EBF in this study [78]. 
However, this method is still acceptable in LMICs [79]. 
Fourth, this study articulates promotion only. Standalone 
promotion efforts may not address all existing barriers 
to EBF in the community. These barriers could include 
cultural beliefs and lack of access to breastfeeding sup-
port, which require a comprehensive approach. Finally, 
we used a multivariable mixed-effect logistic regression 
model, accounting for the correlation of EBF within the 
specific cluster. However, using a qualitative approach, 
it can be further explored to precisely identify the con-
textual factors affecting EBF practices in a particular 
community. Nevertheless, our study demonstrated the 
existence of contextual factors through significant varia-
tion in EBF across communities. We quantified their 
influence on EBF practices, and this analysis could be 
further extended by incorporating spatial data for more 
detailed spatial analysis and employing small-area esti-
mation through a Bayesian hierarchical model as used in 
previous studies [80, 81]. This approach would address 
the challenges of small sample sizes, often a drawback in 
frequentist inference.

Conclusion
EBF has recently declined in Nepal, with notable varia-
tions across different communities. The key factors 
associated with EBF were the infant’s age, community 
ANC coverage, community poverty level, community 
maternal employment, and provinces from which they 
belong. This empirical evidence could help policymak-
ers, program implementers, and stakeholders at different 
levels of government understand the factors contribut-
ing to low levels of EBF practices and guide the formu-
lation of context-specific, tailored breastfeeding support 
programs. Policy and programmatic efforts should focus 
on breastfeeding promotion and support programs dur-
ing pregnancy, continue through childbirth, and extend 
beyond childbirth rather than only targeting mothers 
with infants aged 3–5 months. Further studies can be 
conducted to explore the factors that help improve EBF 
practices, particularly in Lumbini Province.
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