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Abstract

Avoidance of bottle feeding is recommended as it interferes with optimal suckling behavior, is difficult to
keep clean, and is an important route for the transmission of pathogens. This study aimed to assess the
pooled prevalence and associated factors of bottle feeding among mothers of children aged 0 to 23 months.
Data from the demographic and health surveys of 20 countries were used. A total of 86,619 mother-child
pairs were included. Multilevel logistic regression was used to determine the factors associated with the
outcome variable. Variables with a p-value <0.05 were declared statistically significant. The prevalence of
bottle feeding among mothers of children aged 0 to 23 months was 13.74%. Maternal age, educational
status, marital status, maternal occupation, media exposure, wealth index, family size, place of delivery,
mode of delivery, counseling on breastfeeding, age of the child, and residence were significant factors. The
prevalence of bottle feeding among mothers of children aged 0 to 23 months was relatively low.
Breastfeeding promotion programs are advised to target mothers who are older, educated, working, rich,
gave birth at home, are delivered by cesarean section, and reside in urban areas to achieve a significant
decrease in bottle feeding rates.
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Introduction

As per the "Convention on the Rights of the Child," getting balanced nutrition is the right of every infant
and child (UN committee, 2013). Appropriate infant and young child feeding (IYCF) practices among
children aged 0—23 months are vital to improving their health, development, nutritional status, and survival
(WHO, 2021). Despite this, appropriate complementary feeding, dietary diversity, minimum feeding
frequency, and age-appropriate feeding are achieved by only a few children (WHO, 2023). Lack of optimal
breast feeding and inappropriate complementary feeding practices are major causes of malnutrition, in
which different countries worldwide are suffering from the double burden of both under and overnutrition
(UNICEF, 2008). Globally, around 45% of child mortality is associated with child undernutrition, and it is
reported that 149 million, 45 million, and 37 million under-five children were estimated to be stunted,
wasted, and overweight or obese in 2022, respectively (WHO, 2023).

Optimal breastfeeding of all children 0-23 months can save over 820,000 under-five children's lives every
year, contribute to higher income in adult life, and improve intelligence quotient and school attendance
(Prentice, 2022; Cesar G Victora et al., 2016). However, the prevalence of exclusive breastfeeding among
infants aged 0—6 months over the period of 2015-2020 was only 44% worldwide (Rollins et al., 2016).
Bottle feeding is a form of infant feeding, either with breastmilk or formula, that has been used over the
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years (Kotowski J., 2020). Evidence showed that bottle-feeding was a main factor in child hospitalization
due to infections, morbidity, and mortality (Hengstermann S, 2010; Hussain Z, 2017; KMA, 2017). It is
also associated with rapid weight gain during infancy, which increases the risk of being overweight later in
life (Lindholm et al., 2020). The risk of dental caries is also higher among bottle-fed children than breast-
fed children, which has a protective effect in early childhood (Avila, et al., 2015). Bottle-feeding has also
had a negative impact on mothers, in which mothers who bottle-fed their children experienced negative
emotions like guilt, anger, apprehension, uncertainty, and a sense of failure (Lakshman, et al., 2009).

The World Health Organization (WHO) recommends avoiding bottle feeding as it may interfere with
optimal suckling behavior, be difficult to keep clean, and be an important route for the transmission of
pathogens (WHO, 2005). In contrast to this recommendation, there is a current shift towards breastfeeding
for a short period and the introduction of bottle-feeding in both the developed and developing worlds (DNK,
2020; RF, 2021). Studies conducted elsewhere showed that the prevalence of bottle feeding was 37.9% in
Indonesia (Nasrul Nasrul, 2020), 39.7% in Sudan (Ahmed A. Hassan, 2019), 13.19% in 29 sub-Saharan
African countries (Abukari Ibrahim Issaka, 2017), 35.7% in Namibia (AS, 2018), 12% in Ghana (Lutter
CK, 2011), 13.5% in Ethiopia (Daniel GB, 2022), 42.7% in Woldia, Ethiopia (Yalew Mihret, 2020), 35.5%
in Asella town, Ethiopia (Belachew M. Hunde, 2023), 35.0% in Agaro town, Ethiopia (Fikadu Andea,
2003), and 19.6% in Holeta town, Ethiopia (Assaye, 2017). Different studies conducted in various countries
also showed that age of the child (Assaye, 2017; Daniel GB, 2022; Nasrul Nasrul, 2020; Yalew Mihret,
2020), sex of the child (Nasrul Nasrul, 2020), maternal age (Assaye, 2017; Yalew Mihret, 2020),
educational status of the mother (Daniel Gashaneh Belay, 2022; Nasrul Nasrul, 2020), maternal occupation
(Assaye, 2017; Belachew M. Hunde, 2023; Nasrul Nasrul, 2020; Yalew Mihret, 2020), wealth index
(Daniel Gashaneh Belay, 2022; Nasrul Nasrul, 2020), mode of delivery (Nasrul Nasrul, 2020), residence
(Ahmed A. Hassan, 2019; Daniel Gashaneh Belay, 2022; Nasrul Nasrul, 2020), counseling on breastfeeding
(Ahmed A. Hassan, 2019; Assaye, 2017), postnatal care (PNC) attendance (Assaye, 2017; Belachew M.
Hunde, 2023), number of under-five children (Assaye, 2017), and place of delivery (Belachew M. Hunde,
2023) were significantly associated with bottle feeding practice.

Bottle feeding was an optional indicator in the 2008 indicators for assessing I'YCF practices, while the 2021
guideline declared that it is no longer an optional indicator and is recommended to be used in assessing
feeding practices (WHO, 2021). Bottle-feeding practice and its individual- and community-level
determinants are not addressed in sub-Saharan Africa (SSA). Therefore, this study aimed to fill this gap
and assess the prevalence and associated factors of bottle feeding among mothers of children less than 23
months of age using recent demographic and health surveys (DHS) (2015-2022) and indicators for
assessing IYCF practices.

Methods and Materials

Data Sources, Study Design, and Sampling

A cross-sectional pooled dataset using the recent DHS data from 20 SSA countries, which was conducted
between 2015 and 2022, was employed. Demographic and health surveys from 20 SSA countries, including
Angola (2015-16), Benin (2017-18), Burundi (2016-17), Ethiopia (2016), Gabon (2019-21), Gambia (2019-
20), Guinea (2018), Kenya (2022), Liberia (2019-20), Mali (2018), Malawi (2015-16), Nigeria (2018),
Rwanda (2019-20), Sierra Leone (2019), Senegal (2019), Tanzania (2022), Uganda (2016), South Africa
(2016), Zambia (2018), and Zimbabwe (2015), were used. The data were appended to figure out the pooled
prevalence of bottle feeding and its associated factors in SSA countries. Different datasets, including those
for children, males, women, births, and households, are included in the survey for each country. For this
study, the kid’s record (KR) file was used. The DHS is a nationwide survey, mostly collected every five
years across low and middle-income countries. It makes cross-country comparison possible as it uses
standard procedures for sampling, questionnaires, data collection, cleaning, coding, and analysis (Corsi DJ,
2012). A total weighted sample of 86,619 mother-child pairs was included in the current study (Table 1).
The DHS employs a stratified, two-stage sampling technique (Aliaga A, 2006). The first stage involves the
development of a sampling frame, consisting of a list of primary sampling units (PSUs) or enumeration
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areas (EAs), which covers the entire country and is usually developed from the latest available national
census. The second stage is the systematic sampling of households listed in each cluster, or EA. Further
information on the survey sampling strategies is available in the DHS guideline (Croft T, 2020).

Variables of the Study

Dependent Variable

The outcome variable of this study was bottle feeding, which is defined as the proportion of children 0-23
months of age who were fed from a bottle with a nipple during the previous day (WHO, 2021). Women
who fed their children from a bottle with a nipple during the 24 hours preceding the survey were considered
to have practiced bottle feeding (“yes = 17), while those who didn’t feed their children from a bottle with a
nipple were considered not to have practiced bottle feeding (“no = 0”).

Independent Variables

Both individual and community-level variables were considered to accommodate the hierarchical nature of
DHS data. Individual-level variables: maternal age (15-24 years, 25-34 years, 3549 years), educational
status of mothers (no education, primary, secondary, higher), current marital status of the mother
(unmarried, married), maternal occupation (not working, working), media exposure (no, yes), household
wealth index (poor, middle, rich), sex of the household head (male, female), family size (1-4, 5-10, 11 and
above), number of under five children (none, one, two, three and above), PNC checkup (no, yes), pregnancy
intention (intended, unintended), place of delivery (home, health facility), mode of delivery (vagina,
cesarean section), counseling on breastfeeding (no, yes), age of the child (0—5 months, 611 months, 12-23
months), sex of the child (male, female). Community-level variables: place of residence (urban, rural),
community-level media exposure (low, high), community-level education (low, high), and community
poverty level (low, high). These variables were created by combining individual-level variables, as these
variables were not directly available from DHS data.

Descriptions of Independent Variables

Media exposure is generated by combining whether a respondent reads newspapers or magazines, listens
to the radio, or watches television, and is coded as "yes" if the mother was exposed to at least one of these
media and "no" otherwise.

Pregnancy intention: re-categorized as intended (if the pregnancy was wanted) and unintended
(incorporating both mistimed and unintended).

Community-level of media exposure: the proportion of women who had been exposed to at least one
media (television, radio, or newspaper) and categorized based on the national median value as low
(communities with <50% of women exposed) and high (communities with >50% of women exposed).

Community-level education: the proportion of women with a minimum primary level of education derived
from data on respondents’ level of education. Then, it was categorized using the national median value into
two categories: low (communities with <50% of women having at least primary education) and high
(communities with >50% of women having at least primary education).

Community poverty level: an aggregated variable from household wealth status (proportion of women
from poor and rich wealth status), and it was recoded as low and high community poverty level, likewise.

Data Management and Analysis

Data extracted from the recent DHS data sets were cleaned, recoded, and analyzed using STATA/SE
version 14.0 statistical software. Sample weight was employed to manage sampling errors and non-
responses. Continuous variables were categorized, and categorical variables were further re-categorized.
Descriptive analysis was carried out to present the data in frequencies and percentages. Both the individual
and community-level variables were presented using descriptive statistics. The DHS data's variables were
organized in clusters; 86,619 mother-child pairs are nested within households, and households were nested
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within 1692 clusters. The assumptions of independent observations and equal variance across clusters were
broken to employ the traditional logistic regression model. This is an indication that using a sophisticated
model to take into account between-cluster factors is necessary. As a result, multilevel mixed-effects
logistic regression was used to determine the factors associated with bottle feeding. Multilevel mixed effect
logistic regression follows four models: the null model (outcome variable only), mode I (only individual-
level variables), model I (only community-level variables), and model III (both individual and community-
level variables). The model without independent variables (the null model) was used to check the variability
of bottle feeding across the cluster. The association of individual-level variables with the outcome variable
(Model 1) and the association of community-level variables with the outcome variable (Model II) were
assessed. In the final model (Model III), the association of both individual and community-level variables
was fitted simultaneously with the outcome variable. The magnitude of the clustering effect and the degree
to which community-level factors explain the unexplained variance of the null model were quantified by
checking the intra-class correlation coefficient (ICC) and proportional change in variance (PCV). A model
with the lowest deviance was selected as the best-fitted model. Finally, variables with a p-value less than
0.05 and an adjusted odds ratio (AOR) with a 95% confidence interval (CI) were described as statistically
significant variables associated with bottle feeding. The presence of multi-collinearity between covariates
was checked by using a variance inflation factor (VIF) falling within acceptable limits of 1-10, indicating
the absence of significant collinearity across independent variables (supplementary file).

Random-Effect Results

Random effects or measures of variation of the outcome variable were estimated using the median odds
ratio (MOR), ICC, and PCV. The variation between clusters was measured by the ICC and PCV. Taking
clusters as a random variable, the ICC reveals that the variation of adequate PNC between clusters is
computed as ICC = VC/ (VC+3.29) x100%. The MOR is the median value of the odds ratio between the
area of the highest risk and the area of the lowest risk for bottle feeding when two clusters are randomly
selected, using clusters as a random variable; MOR = e ®*WVC,_ In addition, the PCV demonstrates the
variation in the prevalence of bottle feeding explained by factors and computed as; PCV = (Vnull-
VC)/Vnullx100%; where Vnull = variance of the null model and VC = cluster level variance (Sommet N,
2017). The fixed effects were used to estimate the association between the likelihood of bottle feeding and
individual and community-level independent variables.

Ethics Approval and Consent to Participate

Permission was granted to download and use the data from https://dhsprogram.com before conducting the
study. Ethical clearance was obtained from the Institution Review Board of the DHS Program, ICF
International. The procedures for DHS public-use data sets were approved by the Institution Review Board.
Identifiers for respondents, households, or sample communities were not allowed in any way, and the names
of individuals or household addresses were not included in the data files. The number for each EA in the
data file does not have labels to show their names or locations. There were no patients or members of the
public involved since this study used a publicly available data set.

Results

Individual- and Community-level Characteristics of Mother-child Pairs

A total of 86,619 mother-child pairs took part in this study. The mean age of mothers was 27.83 + 0.02
years, and 45.49% of them fall in the age range of 25-34 years. More than one-third (35.49%) of mothers
had no formal education, and 86.11% of them were married. More than two-thirds (69.28%) of mothers
had jobs, and 63.45% of them had media exposure. More than three-fourths (78.44%) of mothers were from
male-headed households, and 47.78% of them had poor economic status. More than half (58.89%) of
mothers had 5-10 family members, and 40.52% of them had two under-five children in the household.
More than two-thirds (67.43%) of mothers had no PNC checkup, and 69.99% of them had an unintended
pregnancy. The majority (93.83%) of mothers had vaginal delivery, and 71.98% of them gave birth at a
health facility. More than half (52.63%) of mothers were not counseled on breastfeeding, and 68.44% of
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them were from rural areas. The mean age of children was 11.19 + 0.02 months, and 48.76% of them were
aged 12-23 months. Regarding the sex of the child, nearly than half (50.73%) of them were male. More
than half (53.88%), 57.97%, and 54.74% of mothers had low community-level media exposure, low
community-level education, and high community poverty levels, respectively (Table 2).

Pooled prevalence of bottle feeding among mothers of children aged 0 to 23 months

The overall pooled prevalence of bottle feeding among mothers of children aged 0 to 23 months in sub-
Sharan African countries was 13.74% (95% CI: 13.51%, 13.97%). The highest prevalence of bottle feeding
was reported in South Africa (44.53%), and the lowest in Malawi (4.70%) (Figure 1).

Measures of variation and model fitness

A null model was used to determine whether the data supported the decision to assess randomness at the
community level. Findings from the null model showed that there were significant differences in bottle
feeding between communities, with a variance of 0.1547566 and a P value of <0.001. The variance within
clusters contributed 95.51% of the variation in bottle feeding, while the variance across clusters was
responsible for 4.49% of the variation. In the null model, the odds of bottle feeding differed between higher-
and lower-risk clusters by a factor of 1.45 times. The intra-class correlation value for Model I indicated that
2.11% of the variation in bottle feeding accounts for the disparities between communities. Then, with the
null model, community-level variables were used to generate Model II. According to the ICC value from
Model 11, cluster variations were the basis for 3.49% of the differences in bottle feeding. In the final model
(model III), which attributed approximately 2.15% of the variation in the likelihood of bottle feeding to
both individual and community-level variables, the likelihood of bottle feeding varied by 1.28 times across
low and high bottle feeding (Table 3).

A Multi-level Analysis of Factors Associated with Bottle-feeding

In the final fitted model (model III) of multivariable multilevel logistic regression, maternal age,
educational status of mothers, current marital status, maternal occupation, media exposure, wealth index,
sex of the household head, family size, number of under five children in the household, place of delivery,
mode of delivery, counseling on breastfeeding, age of the child, residence, community-level media
exposure, and community-level education were significantly associated with bottle feeding among mothers
of children aged 0 to 23 months in SSA countries.

The odds of bottle feeding were 1.09 and 1.08 times higher among mothers aged 25-34 years and 3549
years compared with those aged 15-24 years, respectively [AOR = 1.09; 95% CI (1.04, 1.14)] and [AOR
= 1.08; 95% CI (1.02, 1.16)]. Mothers of children who completed secondary and higher education were
1.61 and 2.83 times more likely to practice bottle feeding compared with those who had no education,
respectively [AOR =1.61; 95% CI (1.51, 1.71)] and [AOR =2.83; 95% CI (2.58, 3.10)]. Unmarried women
were 1.16 times more likely to practice bottle-feeding than married women [AOR = 1.16; 95% CI (1.09,
1.24)]. Non-working mothers were 24% more likely to practice bottle feeding compared with their
counterparts [AOR = 0.76; 95% CI (0.73, 0.79)]. Mothers with media exposure were 20% more likely to
practice bottle feeding compared with those who were not exposed to media [AOR = 0.80; 95% CI (0.76,
0.85)]. Mothers from rich households were 1.21 times more likely to practice bottle feeding compared with
those from poor households [AOR = 1.21; 95% CI (1.15, 1.29)].

Likewise, female-headed households were 1.17 times more likely to practice bottle-feeding compared with
male-headed households [AOR = 1.17; 95% CI (1.12, 1.24)]. The odds of bottle feeding were 1.06 times
higher among mothers with 5—10 household members compared with those with 1-4 household members
[AOR = 1.06; 95% CI (1.01, 1.12)]. Mothers with one under-five child in the household were 1.11 times
more likely to practice bottle feeding compared with those who had three or more under-five children [AOR
=1.11; 95% CI (1.04, 1.19)]. Mothers of children who gave birth at home were 1.06 times more likely to
practice bottle feeding compared with those who gave birth at a health facility [AOR = 1.06; 95% CI (1.00,
1.12)]. Cesarean section delivery also increases the odds of bottle feeding by 1.41 times [AOR =1.41; 95%
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CI (1.31, 1.52)]. Mothers who were counseled on breastfeeding were 12% more likely to practice bottle
feeding compared with their counterparts [AOR = 0.88; 95% CI (0.84, 0.92)]. Children aged 6—11 months
were 1.65 times more likely to receive bottle feeding compared with those aged 0—5 months [AOR = 1.65;
95% CI (1.57, 1.75)]. Mothers from urban areas were 1.64 times more likely to practice bottle feeding
compared with those from rural areas [AOR = 1.64; 95% CI (1.56, 1.72)]. Mothers from communities with
high media exposure were 1.06 times more likely to practice bottle feeding compared with those from low
media exposure [AOR = 1.06; 95% CI (1.00, 1.13)]. Furthermore, mothers from communities with high
education were 1.11 times more likely to practice bottle feeding compared with their counterparts [AOR =
1.11; 95% CI (1.05, 1.18)] (Table 4).

Discussion

The present study was conducted to determine the pooled prevalence and associated factors of bottle feeding
among mothers of children aged 0 to 23 months in sub-Saharan African countries using recent demographic
and health surveys and IYCF indicators. The study revealed that the overall pooled prevalence of bottle
feeding was 13.74% (95% CI: 13.51%, 13.97%). This finding was relatively higher than studies conducted
in Ethiopia (13.5%) (Daniel Gashaneh Belay, 2022), Ghana (12%) (Lutter CK, 2011), and 29 sub-Saharan
African countries (13.19%) (Abukari Ibrahim Issaka, 2017). On the other hand, this finding was lower than
studies conducted in Woldia, Ethiopia (42.7%) (Yalew Mihret, 2020), Asella town, Ethiopia (35.5%)
(Belachew M. Hunde, 2023), Agaro town, Ethiopia (35.0%) (Fikadu Andea, 2003), Holeta town, Ethiopia
(19.6%) (Assaye, 2017), Indonesia (37.9%) (Nasrul Nasrul, 2020), Sudan (39.7%) (Ahmed A. Hassan,
2019), and Namibia (35.7%) (AS, 2018). The plausible justification for this discrepancy might be due to
differences in study area, sample size, socio-economic status, perception and knowledge of mothers towards
optimal child and infant feeding, and data type. Some of the previous studies were conducted in a single
study area with a small sample size, whereas the current study used pooled data from 20 SSA countries.
Some studies also used primary data to estimate the prevalence of bottle feeding, while this study used
nationally representative secondary data from recent DHSs in 20 countries.

This study also identified individual- and community-level variables significantly associated with bottle
feeding. Accordingly, mothers aged 25-34 and 35-49 years had higher odds of bottle-feeding compared
with those aged 15-24 years. In contrast to this finding, studies conducted in Woldia, Ethiopia (Yalew
Mihret, 2020), and Holeta town, Ethiopia (Assaye, 2017) reported that lower age of mothers was positively
associated with bottle feeding. The higher odds of bottle-feeding among older women in this study might
be due to the fact that mothers aged >25 years are more experienced and feel their babies are not getting
enough breast milk. Those mothers are also more likely to have jobs and start back to work, which pushes
them toward breastfeeding cessation and a shift to bottle feeding. This implies that nutrition interventions
should consider older women to reduce the prevalence of bottle-feeding. An increasing level of education
was significantly associated with higher levels of bottle-feeding. Mothers from communities with high
education were also more likely to practice bottle-feeding. This finding was in agreement with studies
conducted in Ethiopia (Daniel Gashaneh Belay, 2022), Namibia (AS, 2018), and Indonesia (Nasrul Nasrul,
2020). This reflects that being educated could not guarantee increased awareness about the advantages of
appropriate child feeding practices, including breastfeeding. Highly educated mothers are more likely to be
employed, stop breastfeeding early, and encourage bottle use for the sake of returning to work. Therefore,
the ignorance of educated women about nutrition counseling should be discouraged. Unmarried women
were more likely to practice bottle-feeding than married women. This finding aligns with a study conducted
in the United Kingdom (Goncalves, 2017). This might be due to the lack of support from her partner. Lack
of enough family support was one of the reasons for breastfeeding cessation (Sloan, Sneddon, Stewart, &
Iwaniec, 2006). Paternal involvement in baby-feeding decisions and including men in breast-feeding
promotion campaigns are encouraged (Earle, 2000). Non-working mothers were more likely to practice
bottle-feeding compared with their counterparts. This finding was inconsistent with studies conducted in
Ethiopia (Assaye, 2017; Belachew M. Hunde, 2023; Yalew Mihret, 2020), Namibia (AS, 2018), and
Indonesia (Nasrul Nasrul, 2020), in which working mothers were more likely to bottle-feed their children.
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This might be explained by the fact that, while it hasn't been shown to be a barrier to breastfeeding, a
mother's work has an impact on the frequency and length of breastfeeding as well as the health of her infants
(Al-Ruzaihan et al., 2017). Hence, designing supportive policies for non-working mothers is something to
consider.

Similarly, mothers with media exposure were more likely to practice bottle-feeding. This suggests that in
order to bring about significant changes in societal norms and cultural habits related to the feeding practices
of infants and young children, it will be necessary to overcome literacy obstacles, provide legislative
support, and provide interpersonal counseling, in addition to media (Dhawan, Pinnamaneni, & Viswanath,
2023). Mothers from the richest households were more likely to practice bottle-feeding compared with
those from the poorest households. This finding was consistent with studies conducted in Ethiopia (Daniel
Gashaneh Belay, 2022), Namibia (AS, 2018), and Indonesia (Nasrul Nasrul, 2020). This might be due to
the fact that mothers from the richest households may have easy access to costly breastfeeding choices,
which might contribute to practicing bottle feeding. According to this study, female-headed households
were more likely to practice bottle-feeding compared with male-headed households. This might be
explained by maternal decision-making on child feeding choices considering infant nutritional benefits,
maternal benefits, and personal and professional support, as mothers are autonomous when they take on the
responsibility of leading the household. The odds of bottle-feeding were higher among mothers with 5-10
household members compared with those with 1-4 household members. This might be due to the fact that
mothers with large families may not have enough time to breastfeed their children and shift to bottle-
feeding. Mothers with one under-five child in the household were more likely to practice bottle-feeding
compared with those who had three or more under-five children. This finding was consistent with a study
conducted in Holeta town, Ethiopia (Assaye, 2017). This might be explained by a lack of previous
experience among mothers with only one child. Lack of previous experiences with children may lead
mothers to bypass efforts to breastfeed and to favor bottle-feeding. Mothers who gave birth at home were
more likely to practice bottle-feeding. This finding was supported by a study conducted in Asella town,
Ethiopia (Belachew M. Hunde, 2023). However, this was in contrast to a study conducted in Namibia (AS,
2018), in which mothers who delivered in a hospital had a higher risk of bottle-feeding. The lower odds of
bottle feeding among mothers who delivered at health facilities in the current study might be due to the fact
that mothers who gave birth at health facilities are more likely to get information on breastfeeding and the
avoidance of bottle feeding from healthcare professionals. This implies that health facility delivery should
be encouraged to improve child feeding practices.

Mode of delivery was another predictor of bottle feeding, in which cesarean section delivery increases the
risk of bottle feeding. This finding was in line with a study conducted in Indonesia (Nasrul Nasrul, 2020).
A cesarean section can delay the initiation of breastfeeding and shorten the duration of exclusive
breastfeeding, which triggers mothers to prefer bottle feeding (Li, Wan, & Zhu, 2021). The perception of
mothers who delivered through a cesarean section about the inadequacy of breast milk might contribute to
the use of bottle feeding (Hazir et al., 2013). Mothers who were counseled on breastfeeding were more
likely to practice bottle-feeding compared with their counterparts. This finding was consistent with a study
conducted in Saudi Arabia (AlQurashi, Wani, Alateeq, & Heena, 2023). Therefore, targeted interventions
are required to raise mothers' self-efficacy and motivate public health experts to change the emphasis of
health promotion programs from “need to breastfeed” to “how to breastfeed.” It is advised that
breastfeeding women receive counseling that is specific to their needs and the needs of the community.
Children aged 6-11 months were more likely to receive bottle-feeding compared with those aged 0-5
months. This finding was in agreement with studies conducted in Ethiopia (Daniel Gashaneh Belay, 2022),
Namibia (AS, 2018), and Indonesia (Nasrul Nasrul, 2020). Children may have feeding alternatives as they
get older, which may increase the rate of receiving bottle feeding. The higher odds of bottle feeding among
children aged >6 months might be attributed to the fact that bottle use is associated with the intake of
processed milk, water, and tea, which are commonly used as the child's age increases (Cesar Gomes Victora,
Behague, Barros, Olinto, & Weiderpass, 1997). Mothers from urban areas were more likely to practice
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bottle-feeding. This finding was in line with studies conducted in Ethiopia (Daniel Gashaneh Belay, 2022),
Sudan (Ahmed A. Hassan, 2019), Namibia (AS, 2018), and Indonesia (Nasrul Nasrul, 2020). This might
be due to the fact that mothers from urban areas are more likely to be from families with a higher wealth
quantile, which might facilitate their access to breast-milk alternatives and information on breast-milk
alternatives. This could also be explained by the greater accessibility of infant formulas at drug stores and
the routine promotion of these products by pharmaceutical companies through the media in urban areas
(Soldavini & Taillie, 2017). The higher odds of bottle-feeding among mothers from communities with high
media exposure in the current study could also support this finding. The work conditions of mothers of
children in urban areas could also contribute to encouraging them to practice bottle-feeding (Boparai, 2013).
Hence, targeted interventions are needed among mothers who reside in rural areas to improve their child-
feeding practices.

The present study has the following strengths: First, a large sample size with weighted nationally
representative data from 20 SSA countries was used. Second, a multilevel mixed-effects analysis was
employed to accommodate the hierarchical nature of the DHS data and get a reliable estimate. Third,
policymakers and program managers could use the findings of this study as an input to design appropriate
intervention strategies to improve child health, as pooled countrywide survey data is used. This study also
has limitations. Firstly, the findings of the present study might be influenced by social desirability and recall
biases, as the DHS survey was based on mothers’ self-reports. Secondly, the cause-and-effect relationship
of variables couldn’t be established due to the cross-section nature of the data. In addition, the drawback of
the secondary nature of the data is also predictable.

Conclusion

The prevalence of bottle feeding among mothers of children aged 0 to 23 months in sub-Saharan African
countries was relatively low. Older mothers, higher mothers' educational status, unmarried women, richest
families, non-working mothers, exposure to media, female-headed households, having 5-10 family
members, having one under-five child, home delivery, cesarean delivery, children aged 6—11 months, and
urban residence were significantly associated with an increased risk of bottle feeding. Therefore,
breastfeeding promotion programs are advised to target mothers who are older, educated, working, rich,
gave birth at home, have a large family size, are delivered by cesarean section, have children aged 611
months, and reside in urban areas to achieve a significant decrease in the bottle feeding rate in sub-Saharan
Africa. Further research is needed to explore the barriers to breastfeeding practice, and focus on
interventions to improve breastfeeding practice among sub-Saharan African mothers.

List of abbreviations: AOR: Adjusted Odds Ratio; CI: Confidence Interval; DHS: Demographic and
Health Survey; ICC: Intra-class Correlation Coefficient; [YCF: Infant and Young Child Feeding; MOR:
Median Odds Ratio; PCV: Proportional Change in Variance; PNC: Postnatal Care; SSA: sub-Saharan
Africa; VIF: Variance Inflation Factor; WHO: World Health Organization
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