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Abstract 

Background Education is expected to bring about positive behavioral changes which could lead to improved 
health behaviors. Parental education is a primary determinant of child health and development. However, some 
evidence showed inverse associations between high parental education and recommended infant and young child 
feeding (IYCF) in Bangladesh. How the association of parental education differs with specific IYCF components has 
not been reviewed. Therefore, the role of parental education on optimal IYCF practices in Bangladesh appears to be 
inconclusive. The objective of this review is to summarize how parental education is associated with IYCF practices in 
Bangladesh.

Method This review was conducted following the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guideline. A systematic literature search was conducted in PubMed, Web of Science, Embase, and 
Google Scholar. Record searching, study selection, and data extraction was performed using Endnote online and 
Covidence tool, respectively. The Newcastle–Ottawa scale was used for quality assessment of the included studies.

Results Out of 414 initial hits, 34 studies were included for this review. Of the included studies, 32 were cross-sec-
tional, one was a randomized controlled trial, and one was a retrospective cohort. Most of the studies (n = 24) were 
nationally representative whereas 10 studies had populations from district and sub-district level. Included studies 
considered different IYCF-related indicators, including breastfeeding (n = 22), complementary feeding (n = 8), both 
breastfeeding and complementary feeding (n = 2), both breastfeeding and bottle feeding (n = 1), and pre-lacteal feed-
ing (n = 1). Parental education was found to be positively associated with complementary feeding practices. However, 
the role of parental education on breastfeeding, in general, was ambiguous. High parental education was associated 
with bottle-feeding practices and no initiation of colostrum.

Conclusion Public health interventions need to focus not only on non- and/or low-educated parents regarding 
complementary feeding but also on educated mothers for initiation of colostrum and proper breastfeeding practices.

Trial registration This systematic review is registered to PROSPERO (https:// www. crd. york. ac. uk/ prosp ero/) with 
registration ID: CRD42022355465.

Keywords Breastfeeding, Complementary feeding, Infant feeding, Child feeding, Exclusive breastfeeding, Parental 
education, Maternal education, Bangladesh, Lower middle-income countries
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Introduction
Infant and young child feeding (IYCF) practices are asso-
ciated with the development and nutritional status of 
children and, ultimately, impact their health in later life 
[1]. Globally, inappropriate IYCF practices lead to child-
hood undernutrition which causes approximately 2.7 
million child deaths annually, representing 45% of all 
child deaths [2]. More than 823,000 under-five deaths 
could be prevented every year in 75 lower middle-income 
countries if all children below 23 months were optimally 
breastfed [3]. Therefore, IYCF is a key area for child sur-
vival and promoting healthy growth and development 
[2].

According to the latest recommendations by the World 
Health Organization (WHO), optimal IYCF practices 
consist of 17 indicators of which six are related to breast-
feeding, nine are related to complementary feeding, and 
two are related to other aspects. These indicators are: 
1) ever breastfed, 2) early initiation of breastfeeding, 3) 
exclusively breastfed for the first two days after birth, 
4) exclusive breastfeeding under six months, 5) mixed 
milk feeding under six months, 6) continued breast-
feeding 12–23  months, 7) introduction of solid, semi-
solid, or soft foods 6–8  months, 8) minimum dietary 
diversity 6–23  months, 9) minimum meal frequency 
6–23  months, 10) minimum milk feeding frequency for 
non-breastfed children 6–23  months, 11) minimum 
acceptable diet 6–23  months, 12) egg and/or flesh food 
consumption 6–23  months, 13) sweet beverage con-
sumption 6–23 months, 14) unhealthy food consumption 
6–23  months, 15) zero vegetable or fruit consumption 
6–23  months, 16) bottle feeding 0–23  months, and 17) 
infant feeding area graphs [1]. The WHO has defined 
each of the indicators to support consistency in IYCF 
practices terminology and measurement [1]. Indicators 
such as consumption of iron-rich or iron-fortified foods, 
age-appropriate breastfeeding, predominant breastfeed-
ing under six months, and duration of breastfeeding were 
previously used but have been excluded from the latest 
recommendations [1].

IYCF practices are associated with parental, fam-
ily, social, and policy level factors. Some common fac-
tors include parental age, education, employment and 
wealth status, and supportive policies (and their imple-
mentation) for working parents [4–6]. However, parental 
education is a particularly prominent factor because edu-
cation increases health seeking behavior [7], decreases 
morbidity [8] and mortality [9], and fosters good health 
[10]. Education also leads to an uptake of better care 
practices [11] and can bring about positive behavioral 
change that can contribute to good health [12]. Further-
more, parental education is associated with the overall 
nutritional status and well-being of their children [13].

In Bangladesh, 34% of children 6–23 months of age are 
fed in accordance with the recommended IYCF prac-
tices [14]. In addition, 65% of children under the age of 
six months are exclusively breastfed [14]. Bangladesh has 
achieved commendable success in reducing child under-
nutrition [15]. This happened despite the absence of any 
strong nationwide nutrition programs and interventions 
[16]. Researchers showed that this achievement was pri-
marily due to nutrition-sensitive factors and an improve-
ment in overall socioeconomic status, where parental 
education is considered one of the major contributors 
[16–19]. Despite expected positive influence of paren-
tal education on IYCF practices, existing evidence from 
literature shows some incongruous association between 
parents’ education and their IYCF practices in Bangla-
desh. For example, Al Mamun et  al. (2022) [20] found 
that exclusive breastfeeding was higher among mothers 
with high educational attainments compared to illiter-
ate mothers whereas Hossain et  al. (2018) [21] found 
that highly educated mothers had lower odds of exclu-
sive breastfeeding than their counterparts. Furthermore, 
the practices of providing breast milk or milk products 
and ensuring at least four food groups and minimum 
meal frequency among mothers who completed at least 
secondary education level remained the same (47.5%) 
both in 2007 and 2017 [14, 22] despite improvements 
in maternal literacy rate. Moreover, the rate of bottle-
feeding practice and providing infant formula was higher 
among educated mothers compared to non- and less 
educated mothers as shown in two nationally representa-
tive reports [23, 24]. Therefore, a systematic review could 
help elucidate the impact of parental education on IYCF 
practices based on available evidence in Bangladesh.

This study could be useful to understand the need of 
and formulate IYCF interventions specific for parents 
with different educational attainments. The findings of 
this review could help inform IYCF policymaking not 
only in Bangladesh but also in countries with similar con-
text in Southeast Asia and other lower middle-income 
countries where an educational transition is ongoing.

Theoretical basis
Theories help explain the mechanism of how parental 
education could influence IYCF practices. For instance, 
social cognitive theory asserts that human behavior, 
cognitive factors, and environmental factors influence 
each other through ongoing, reciprocal interactions 
[25]. In the context of IYCF, mothers/parents who have 
more knowledge on and positive attitudes toward IYCF 
recommendations  would be expected to engage in rec-
ommended IYCF practices, given that they have the nec-
essary skills, sufficient self-efficacy, and are supported 
by social norms. Education can play a significant role 
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in strengthening cognitive and behavioral factors. For 
instance, institution-based formal education can greatly 
influence a person’s cognitive factors by shaping knowl-
edge, attitudes, and expectations of behaviors such as 
IYCF [26]. Similarly, education helps individuals develop 
practical and intellectual skills and apply knowledge, 
cultivating their sense of self-efficacy [27, 28]. These 
cognitive and behavioral factors of an individual could 
subsequently influence other people and shape social 
norms [25]. By increasing one’s community access and 
influence on others, education could further influence 
environmental factors [29]. According to social cognitive 
theory, one would thus anticipate mothers/parents with 
higher levels of education to demonstrate better IYCF 
practices than less educated mothers/parents.

A mother’s cognitive, behavioral, and environmental 
factors are important to consider when examining IYCF 
practices. However, they may be insufficient, particularly 
in cases where higher education is correlated with poor 
IYCF. Positioning the relationship between (parental) 
education and IYCF practices within models of social 
determinants of health can provide valuable insights. The 
Dahlgren-Whitehead model [30] is composed of four 
interdependent layers that illustrate the main influences 
on health: individual lifestyle factors; social and commu-
nity networks; living and working conditions; and general 
socioeconomic, cultural, and environmental conditions. 
Education is one aspect of a person’s material and social 
conditions in which they live and work and can greatly 
impact the individual’s lifestyle. While education can 
certainly have protective potential in achieving optimal 
IYCF (as suggested by the theoretical perspectives dis-
cussed above), higher levels of (parental) education may 
interrelate with other health determinants in such a way 
that hinders proper IYCF practices. For example, an edu-
cated mother may have a sound understanding of IYCF 
practices but is unable to fully apply her knowledge due 
to her work environment and long working hours. As 
such, higher levels of parental education may reduce bar-
riers to IYCF but are unlikely to remove them completely. 
In circumstances in which a higher education status gives 
rise to new IYCF barriers, the most rational-seeming 
option for parents may be the one that goes against indi-
vidual knowledge and professional advice to protect the 
overall wellbeing of the family (i.e., remaining employed). 
Thus, even though higher education may be a protective 
factor at the individual level, the interconnected role that 
educational status plays with socioeconomic and envi-
ronmental conditions may render parental education a 
risk factor for IYCF.

While the propositions of social cognitive theory imply 
the positive impact of education on maternal child feed-
ing behavior, examining education and IYCF through 

multilevel models of health determinants highlights that 
behavioral outcomes could be unpredictable due to barri-
ers at various structural levels.

Methods
This review is conducted following the Preferred Report-
ing Items for Systematic Review and Meta-Analysis 
(PRISMA) guideline [31] and is registered in PROES-
PERO (reg no: CRD42022355465).

Data sources and search strategy
A search string was developed to find relevant articles in 
PubMed, Web of Science, Embase, and Google Scholar 
(provided as supplementary material). After conducting 
database searches, titles and abstracts of the records were 
exported to the software Covidence (https:// www. covid 
ence. org/) for removing duplicates and screening.

Inclusion and exclusion criteria
We fitted the PECO criteria of systematic review as fol-
lows: population (P) = parents of infants and young 
children in Bangladesh, exposure (E) = higher levels 
of educational attainment of the parents, comparator 
(C) = parents with lower educational attainments com-
pared to their counterparts, and outcome (O) = IYCF 
practices according to international recommendations 
[1].

Following the search strategy, any relevant records pub-
lished from January 1980 to August 2022 were collected 
and screened for inclusion. This timeframe was chosen to 
allow the inclusion of as many relevant records as possi-
ble. Preliminary and manual searching found no relevant 
records before 1980. We considered following inclusion 
criteria: 1) participants: children’s mother and/or father; 
2) exposure or intervention: education; 3) comparison: 
parents with different educational status; 4) outcome: all 
IYCF practices; 5) publication date: any articles published 
before August 2022; 6) language: English; 7) study design: 
quantitative study design such as cross-sectional, rand-
omized controlled trial, cohort, and case control; 8) other 
documents: other documents, except original articles and 
thesis dissertations, were not considered; and 9) impact 
assessment: parental education was included in the sta-
tistical model and the comparison among different edu-
cation groups was presented. We considered all the IYCF 
indicators as mentioned by the WHO [1].

Selection process
Three reviewers (MAR, PB, and PS) independently con-
ducted literature searching, screening of the titles and 
abstracts, and full text screening following the inclusion 
and exclusion criteria. At each stage, any controversy 
or disagreement regarding searching, inclusion, and 

https://www.covidence.org/
https://www.covidence.org/
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exclusion of the records was independently settled by 
another reviewer (SS).

Data extraction
At least two reviewers (MAR, PB, and PS) indepen-
dently extracted the data from the selected articles. The 
data extraction checklist includes questions regarding: 
1) author and publication, 2) study type, 3) study popu-
lation and sample size, 4) geographical location, 5) type 
of association between education and IYCF practices 
(positive or negative), 6) comparison among different 
education groups as represented by odds ratio, regression 
coefficient, relative risks, or correlation coefficients, con-
fidence intervals, and 7) level of significance (p-value). 
Data extraction was carried out using an Excel (Microsoft 
Corporation, 2022) spreadsheet. Finally, data was synthe-
sized into a summary table.

Quality assessment and addressing the risk of bias
Quality of the included studies was assessed with the 
Newcastle–Ottawa scale following the assessment cri-
teria for cross-sectional, randomized control trail, and 
cohort studies (supplementary material) independently 
by  at least two reviewers. Any discrepancy in decision 
making was independently resolved by another reviewer.

Terminologies
We defined a “positive association” as the correlation 
of high parental education with good IYCF practices. A 
“negative association” was defined as high parental edu-
cation being correlated with poor IYCF practices. Like-
wise, a “positively consistent association” was defined as 
a positive correlation between IYCF practices and level of 
parental education, and a “negatively consistent associa-
tion” was defined as a negative correlation between these.

Results
A total of 414 records were primarily retrieved through 
searching the databases. Out of these, 34 studies were 
included in this review. The PRISMA diagram showing 
the selection process of the included studies is presented 
in Fig. 1.

Characteristics of the included studies
The included studies were published across a broad time 
range, with the oldest study having been published in 
1981 [32]. Of the 34 included studies, 32 were cross-sec-
tional studies, one was a retrospective longitudinal [33], 
and one was a randomized controlled trial [34]. Eleven 
studies considered parental (both parents) education [6, 
21, 33, 35–42] and the remaining 23 studies considered 
only maternal education, all in relation to IYCF practices. 
Of the former eleven, nine studies separately considered 

father’s and mother’s education, and the remaining two 
studies [38, 39] considered both parents’ education 
together while analyzing their data. Twenty-four stud-
ies had a nationally representative sample size. Among 
the remaining ten, one was conducted in a defined area 
of north Bengal covering the districts Rangpur and Gai-
bandha [34] and another one in a defined area of Gai-
bandha [43]. Another study was conducted at a hospital 
in Dhaka [44]. Six studies were conducted at the sub-dis-
trict level, and one at the district level (Rajshahi district). 
Among the included studies, the smallest sample size was 
400 [20] and the largest sample size was 34,811 [45]. The 
characteristics of the included studies have been summa-
rized in Table 1.

After data extraction, the association between parental 
education and IYCF practices is summarized in Table 2.

Early initiation of breastfeeding
Twelve studies focused on the early initiation of breast-
feeding [35, 38–40, 44, 51, 52, 54, 56, 58, 60, 61], and of 
them one focused on colostrum feeding [35]. Of these, 
eight studies found positive associations of education 
with the early initiation of breastfeeding [38–40, 44, 54, 
56, 58, 60]. These associations were positively consistent 
with the level of educational attainment, i.e., the associa-
tion (e.g., odds ratio) increased with increasing level of 
education, except in the study of Sakib et al. (2021) [58]. 
Four studies [38–40, 54] considered both parents’ edu-
cation and found that early initiation of breastfeeding is 
higher among comparatively highly-educated parents. 
Among these four studies, two did not mention the level 
of parental education, and the margin when differenti-
ating between the educated and uneducated group in 
terms of their educational attainment was uncertain [38, 
39]. For example, these studies presented the likelihood 
of early initiation of breastfeeding when any one or both 
parents were educated versus when both parents were 
uneducated. The remaining two studies categorized the 
education level as ‘no education’, ‘primary education’, and 
‘ ≥ secondary education’ [40, 54].

Three studies found negative associations between 
maternal education and early initiation of breastfeeding 
[51, 52, 61]. All three studies considered maternal educa-
tion only. In all cases, mothers with lower education cat-
egories compared to their counterparts were considered 
as the reference group. Among these, one study found 
a negatively consistent association [51], another study 
found an inconsistent association [52] and the final study 
considered only two groups (< secondary and ≥ secondary 
education) and found a negative association [61]. Ahmed 
et al. (1999) [35] investigated the impact of parental edu-
cation on colostrum feeding and found a positive associa-
tion with 1–5 years of parental education. However, the 
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association was negative when parental education was 
more than or equal to six years, compared to the parents 
with no education as the reference category.

Exclusive breastfeeding
Nine studies investigated the impact of parental educa-
tion on exclusive breastfeeding status of infants [20, 21, 
33, 35, 48, 49, 54, 57, 61]. Among these, Ahmed et  al. 
(1999) [35], Hossain et al., 2018 [21], and Rahman et al. 
(2020) [33] considered both the father’s and mother’s 
education. The remaining studies considered only mater-
nal education. Four studies found positive associations 
between maternal education and exclusive breastfeed-
ing [20, 54, 57, 61]. Compared to the reference category 

(illiterate mothers), the association was found to be 
positively consistent by Rana et al. (2020) [57], although 
Al Mamun et al. (2022) [20] found an inconsistent asso-
ciation among the comparison groups such as illiterate 
mothers, mothers with primary, secondary, higher sec-
ondary, graduation level, and Madrasha education.

Three studies found negative associations between 
parental education and exclusive breastfeeding [21, 35, 
48]. Ahmed et  al. (1999) [35] considered mothers with 
no education as the reference category whereas Hossain 
et al. (2018) [21] considered mothers with higher educa-
tion as the reference category. Ahmed et  al. (1999) [35] 
found that the association was negatively inconsistent 
for both mothers’ and fathers’ education. For example, 

Fig. 1 Selection process of the included studies
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Table 1 Characteristics and quality of the included studies

a BDHS Bangladesh Demographic and Health Survey
b National survey Surveillance on Breastfeeding and Weaning Situation and Child and Maternal Health in Bangladesh
c Health & Demographic Surveillance System, International Center for Diarrheal Diseases Research, Bangladesh
d Quality was assessed by Newcastle–Ottawa Scale (NOS) (detailed scoring is provided as supplementary file)

Author, year Study design Data source Caregiver type Study population Quality of the  articled

Ahmed et al. (1999) [35] Cross-sectional Interview Both parents Four rural sub-districts Good

Ahmmed & Manik (2021) 
[39]

Cross-sectional BDHSa 2004, 2007, 2011, 
and 2014

Both parents National Very good

Akter & Rahman (2010) 
[36]

Cross-sectional BDHSa 2004 Both parents National Very good

Akter & Rahman (2010) 
[46]

Cross-sectional BDHSa 2004 Mother National Very good

Akter et al. (2016) [40] Cross-sectional BDHSa 2011 Both Parents National Good

Al Mamun et al. (2022) 
[20]

Cross-sectional Interview Mother Suborno Char, Noakhali Very good

Ali et al. (2019) [47] Cross-sectional Interview Mother 20 sub-districts of north 
and north-east Bang-
ladesh

Very good

Basnet et al. (2020) [48] Cross-sectional Alive & Thrive baseline 
data 2010

Mother 20 sub districts of Bang-
ladesh

Very good

Blackstone & Sanghvi 
(2018) [45]

Cross-sectional BDHSa 2011, 2014 Mother National Very good

Campbell et al. (2016) [34] Randomized controlled 
trial

Interview Mother Gaibandha and Rangpur High quality

Chowdhury et al. (2016) 
[37]

Cross-sectional BDHSa 2011 Both parents National Very good

Dintyala (2020) [49] Cross-sectional BDHSa 2014 Mother National Very good

Giashuddin & Kabir (2004) 
[50]

Cross-sectional National  surveyb Mother National Very good

Hasan et al. (2020) [44] Cross-sectional Interview Mother Dhaka, Bangladesh Very good

Hossain et al. (2018) [21] Cross-sectional BDHSa 2014 Mother National Very good

Islam et al. (2019) [6] Cross-sectional BDHSa 2014 Both parents National Very good

Islam et al. (2019) [51] Cross-sectional BDHSa 2014 Mother National Very good

Jain & Bongaart (1981) 
[32]

Cross-sectional World Fertility Surveys 
1976

Mother National Very good

Kabir et al. (2012) [5] Cross-sectional BDHSa 2007 Mother National Very good

Karim et al. (2019) [52] Cross-sectional BDHSa 2014 Mother National Very good

Khan et al. (2020) [41] Cross-sectional BDHSa 2011, 2014 Both parents National Good

Khan et al. (2022) [53] Cross-sectional BDHSa 2014 Mother National Very good

Mihrshahi et al. (2010) [54] Cross-sectional BDHSa 2004 Both parents National Very good

Na et al. (2018) [42] Cross-sectional BDHSa 2004–2014 Both parents National Very good

Nguyen et al. (2013) [55] Cross-sectional Interview Mothers 20 subdistricts or upazilas Very good

Rahman et al. (2011) [56] Cross-sectional BDHSa 2007 Mother National Very good

Rahman et al. (2020) [33] Retrospective longitu-
dinal

HDSS of Icddr,bc Mother (adolescent) Matlab, Bangladesh High risk study

Rana et al. (2020) [57] Cross-sectional Interview Mother Rajshahi district Very good

Sakib et al. (2021) [58] Cross-sectional BDHSa 2017–18 Mother National Good

Sen et al. (2020) [38] Cross-sectional BDHSa 2004, 2007, 2011, 
2014

Both parents National Very good

Senarath et al. (2012) [59] Cross-sectional BDHSa 2007 Mother National Very good

Shahjahan et al. (2012) 
[60]

Cross-sectional BDHSa 2007 Mother National Very good

Sundaram et al. (2013) 
[43]

Cross-sectional RCT data of Jivita1 trail Mother Gaibandha, Bangladesh Very good

Tariqujjaman et al. (2022) 
[61]

Cross-sectional BDHSa 2017–18 Mother National Very good



Page 7 of 46Sarkar et al. BMC Public Health          (2023) 23:510  

compared to the parents with no education, parents with 
1–5 and ≥ 6 years of education were less likely to breast-
feed exclusively. Basnet et  al. (2020) [48] found a nega-
tively consistent association between years of maternal 
schooling and exclusive breastfeeding.

Rahman et  al. (2020) [33] found that compared to 
mothers with secondary or higher education, exclusive 
breastfeeding increased for mothers with primary educa-
tion (OR: 1.03, 95% CI: 0.89,1.23) and mothers with no 
education (OR: 1.02: 95% CI: 0.63,1.66). But in the case 
of fathers, the association is inconsistent. Compared to 
the fathers with secondary or higher education, exclusive 
breastfeeding increased for children whose fathers had 
primary level of education but decreased for fathers with 
no education.

The association did not follow any specific direction for 
the study conducted by Dintyala (2020) [49] who found 
that the odds of exclusive breastfeeding was higher for 
the mothers with primary and secondary education but 
lower for the mothers with no education when  consid-
ering the mothers with higher education as reference 
category.

Duration of breastfeeding
Seven studies investigated the impact of parental educa-
tion on the breastfeeding duration [6, 32, 36, 41, 46, 50, 
61]. Except the study of Tariqujjaman et  al. (2022) [61], 
all the studies found a negative association. However, 
Tariqujjaman et  al. (2022) [61] did not find the asso-
ciation statistically significant (OR = 1.06, 95% CI = 0.99, 
1.03). Akter & Rahman (2010) [36] and Akter & Rahman 
(2010) [46] found that mothers’ education is negatively 
consistent in relation to the duration of breastfeeding. 
Compared to the mothers with higher education, moth-
ers with no education, primary education, or secondary 
education had lower risk of breastfeeding cessation with 
statistically significant associations in all cases. Jain & 
Bongaarts (1981) [32] also found a similar association 
of mothers’ education with the breastfeeding duration. 
Compared to the mothers with no education, mothers 
with primary, secondary, or more education had shorter 
mean duration of breastfeeding.

Giashuddin & Kabir (2014) [50] found mothers with 
primary education had a slightly lower relative risk 
(RR = 0.96) of stopping breastfeeding than the mothers 
with no education. On the other hand, the risk of breast-
feeding cessation was higher among the mothers with 
secondary (RR = 1.19) and higher (RR = 1.25) education. 
Islam et al. (2019) (6) also found that mothers with pri-
mary and secondary education had 3% and 2% higher 
likelihood of breastfeeding continuation, respectively, 
compared to the mothers with no education; however, 

the likelihood was found to be 25% lower for the mothers 
with higher education.

Parental (both father and mother) education was con-
sidered by Akter & Rahman (2010) [36] and Islam et al. 
(2019) [6]. In both cases, maternal education was nega-
tively associated with breastfeeding duration; however, 
Akter & Rahman (2010) [36] found that fathers’ educa-
tion had no impact (OR = 1.00 for all education categories 
with p > 0.01) on duration of breastfeeding, whereas Islam 
et  al. (2019) [6] found a negative association between 
paternal education and breastfeeding continuation.

Khan et  al. (2020) [41] investigated the tendency of 
breastfeeding termination among mothers with different 
levels of education and children’s fathers with different 
levels of education and found that the likelihood of early 
termination of breastfeeding was  consistently positive 
with the increase in maternal education.

In case of the fathers, Khan et al. (2020) [41] found that, 
compared to the children of fathers with no education, 
children whose fathers had completed primary educa-
tion are less likely to experience terminated breastfeed-
ing earlier while children whose fathers had secondary 
or higher educational level are more likely to experience 
terminated breastfeeding earlier.

Complementary feeding
Thirteen studies investigated the impact of parental edu-
cation on complementary feeding practices [5, 20, 34, 
37, 42, 45, 47, 48, 53–55, 59, 61]. Of these, three stud-
ies considered both father’s and mother’s education [37, 
42, 54]. In general, all the studies found that parental 
education was positively associated with complemen-
tary feeding practices, such as ensuring introduction of 
semi-solid, solid, and soft foods at the age of 6–8 months, 
minimum dietary diversity, minimum meal frequency, 
and minimum acceptable diet. Tariqujjaman et al. (2022) 
[61] found that maternal education had no association 
with introduction of solid, semi-solid, and soft foods 
(OR = 1.0, 95% CI = 0.93,1.05) whereas Basnet et  al. 
(2020) [48] found a negative association between mater-
nal education and dietary diversity.

Meanwhile, Al Mamun et  al. (2022) [20] found both 
positive and negative associations among groups with dif-
ferent educational attainment as compared with the ref-
erence group (illiterate mothers). For example, the odds 
of timely initiation of complementary feeding was higher 
among mothers with primary (OR = 1.18, 95% CI = 0.49, 
2.84), graduate (OR = 1.35, 95% CI = 0.12, 14.80), and 
Madrasha education (OR = 2.91, 95% CI = 0.38, 22.34), 
but lower among the mothers with SSC/Dakhil (second-
ary level) (OR = 0.71, 95% CI = 0.29, 1.76) and HSC/Alim 
(higher secondary level) (OR = 0.65, 95% CI = 0.10, 4.12) 
education. A similarly positive association was found by 
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Mihrshahi et al. (2010) [54]. Chowdhury et al. (2016) [37] 
found adequate complementary feeding to be positively 
associated with paternal education but negatively associ-
ated with maternal education. Nguyen et  al. (2013) [55] 
and Basnet et al. (2020) [48] calculated dietary diversity 
as part of complementary feeding practices and found 
positive association in relation to maternal education.

Bottle feeding, pre-lacteal feeding, and iron rich/fortified 
foods
One study investigated the association between parental 
education and bottle-feeding practices [54] and found 
that bottle feeding practices are more likely for children 
whose fathers had higher levels of education compared 
to fathers with no educational attainments. Tariqujja-
man et al. (2022) [61] investigated if the provision of iron 
rich/fortified foods is associated with maternal educa-
tion and found the association to be positive (OR = 1.09, 
95% CI = 1.06, 1.12). Sundaram et  al. (2013) [43] found 
that  pre-lacteal feeding or early neonatal feeding was 
more prevalent among mothers who did not pass class 
nine compared to those who passed class nine. On the 
other hand, pre-lacteal feeding is almost the same among 
both illiterate and literate mothers.

Quality of the included studies
For each of the included studies, detailed scoring for each 
item/criterion according to Newcastle–Ottawa Scale 
(NOS) is provided as supplementary material. For the 32 
cross-sectional studies, the score ranged from 7 to 10 out 
of a total score of 10 (Table 1). Of them, four studies had 
a score between 7–8 which is considered good, and other 
28 studies had a score between 9–10 which is considered 
very good according to NOS assessment criteria. For one 
randomized controlled trial and one cohort study the 
score was 8 and 6, respectively.

Apart from NOS assessment criteria, we also checked 
studies that reported how the multicollinearity issues 
were estimated/handled. Only five studies reported how 
the multicollinearity was estimated. Among them, two 
studies reported variance inflation factor (VIF) [47, 61] 
and three studies reported that standard error (SE) was 
used to estimate multicollinearity [5, 51, 56]. Regarding 
predictability of the statistical model, only two studies 
reported the  R2 value. For Hossain et  al. (2018) [21],  R2 
value of the statistical model was 0.885 whereas for Jain & 
Bongaarts (1981) [32], the value was 0.57. In four studies, 
the estimated association was not adjusted for other vari-
ables such as gender of the children, employment status, 
type of delivery, and household wealth index [35, 40, 54, 
58]. In the study of Mihrshahi et al. (2010) [54] four IYCF 
indicators––including not timely initiation of breastfeed-
ing, not exclusively breastfeeding, bottle feeding, and not 

timely complementary feeding––were considered; how-
ever, the estimated association was adjusted only for two 
outcome variables, including not exclusively breastfeed-
ing and bottle-feeding practices.

Discussion
This study explores the pattern of associations between 
IYCF practices and parental education in Bangladesh. We 
found that parental education was both positively and 
negatively associated with IYCF, depending on the differ-
ent IYCF components. For example, comparing the refer-
ence category with others, parental education, in general, 
was found to be positively associated with complemen-
tary feeding status [5, 20, 34, 37, 42, 45, 47, 48, 53, 55, 59, 
61], but negatively associated with breastfeeding related 
indicators [6, 21, 32, 35, 36, 41, 46, 50–52, 61]. However, 
some studies also found positive association between 
parental education and breastfeeding related indicators 
[20, 33, 38, 39, 44, 49, 57, 60].

In this review, 34 studies were included of which 24 
studies analyzed the datasets from nationally representa-
tive surveys (e.g., Bangladesh Demographic and Health 
Survey). The remaining ten studies were conducted in 
different districts and sub-districts in Bangladesh, con-
sidering representative samples of their target popula-
tion. Included studies were conducted in a wide range of 
periods extending from 1981 to 2022. Therefore, the evi-
dence is substantial to draw a logical conclusion regard-
ing the association between parental education and IYCF 
practices in Bangladesh, considering the representative-
ness of data.

A considerable socio-economic transition, especially 
an increase in literacy rate, has occurred in the last four 
decades in Bangladesh. The adult literacy rate was 29% in 
1981, 35% in 1991, 47% in 2001, 59% in 2011, and 75% 
in 2020 [62]. Additionally, access to education, particu-
larly for women, and female literacy rate have improved 
significantly [63]. Besides, notable empowerment of 
women has occurred through their growing employment 
rate within this period [64]. Apart from these, access to 
information through the printed, electronic, and social 
media has increased [45]. Despite these socio-economic 
changes, IYCF practices do not show a proportionate 
improvement over this time period, regardless of devel-
opment not only in maternal education but also in house-
hold wealth quintile of mothers [14, 22]. In our review, 
for example, Jain & Bongaarts (1981) [32] found that the 
duration of breastfeeding was negatively associated with 
an  increase in maternal education. Similar association 
was found by a recent study conducted by Islam et  al. 
(2019) [6] where mothers with higher level of educa-
tion were found to have less breastfeeding duration than 
mothers with no education.
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A fluctuation is observed in IYCF practices in the last 
three decades [14]. The exclusive breastfeeding rate has 
increased to 65% in 2017–18 from 45.9% in 1993–94. 
However, our findings show that the odds of exclu-
sive breastfeeding were higher for a mother with lower 
educational attainment than her counterparts [21, 35]. 
This implies that the impact of increasing literacy rate 
among women on breastfeeding is ambiguous. In addi-
tion, compared to no maternal education, higher educa-
tional attainment was found to be positively associated 
(OR = 2.17, 95% CI = 1.30, 3.64) with bottle feeding prac-
tices [54]. In contrast to exclusive breastfeeding and bot-
tle feeding practices, parental education was found to be 
positively associated with complementary feeding of chil-
dren over time according to available records [5, 20, 47].

Why parental education is positively associated with 
complementary feeding practices but negatively associ-
ated with breastfeeding-related indicators requires fur-
ther investigation. Educated mothers are more likely 
to be employed and have control over resources and 
therefore have a say in family decision making. However, 
employment could sometimes be a barrier to optimum 
IYCF practices. For example, an employed mother is 
less likely to practice breastfeeding if she has to spend a 
longer period of time at the workplace [21, 49]. Hence, 
she could use bottle feeding as a proxy for breastfeeding, 
thereby shortening breastfeeding duration. Bottle feeding 
allows mothers to work and can be performed by some-
one other than the mother [65].

Education is a proxy indicator of socioeconomic posi-
tion which could be related to exposure to advertise-
ment and financial capabilities to buy infant formula [66]; 
therefore, it can facilitate accessing breastmilk substitutes 
and subsequently bottle-feeding practices which could 
lead to early breastfeeding cessation as found by Akter 
et al. (2010) [36].

In addition, in recent years, educated mothers in Bang-
ladesh are more inclined to undergo cesarean section 
(C-section) delivery [67], which is 77.6% among women 
with secondary or higher education [68]. C-section deliv-
ery is one of the major risk factors for not initiating early 
breastfeeding immediately after birth [69–71]. C-sec-
tion deliveries are conducted using anesthesia. Hence, it 
becomes very difficult for mothers to recover within one 
hour of birth and begin breastfeeding. In addition, mater-
nal tiredness, respiratory distress among newborns, and 
post-surgical procedures may contribute to not initiating 
breastfeeding within one hour after delivery [39]. These 
might be the reasons why parental, particularly maternal, 
education is negatively associated with early initiation of 
breastfeeding.

In addition, working mothers have higher levels of 
income than unemployed mothers, and thereby greater 

access to better choices of food [47]. Researchers found 
that employed mothers have better knowledge on child 
health and nutrition, which could influence feeding prac-
tices positively [47, 72, 73], provide improved access to 
related information [72], and are better at seeking health-
care [38] than their unemployed counterparts. However, 
the greater wealth and agency of educated mothers also 
means that they have increased access to artificial breast 
milk substitutes and processed foods, which can be detri-
mental to their offspring [35, 46].

This review found that mothers with lower educational 
attainment had better breastfeeding practices than those 
with more education. One reason behind this phenom-
enon, as mentioned by some of the reviewed studies, is 
the difficulty of breastfeeding for the educated mothers 
engaging in full-time employment [6, 21]. Considering 
the perspective of women employed in the ready-made 
garments (RMG) sector could be a useful example in 
understanding why employment and educational attain-
ment is not fully supportive of proper IYCF practices. 
This sector plays an important role in the economy of 
Bangladesh, employing more women than any other sec-
tor [74]. Among these, 45.3% of garment workers have at 
least primary education, 29.8% have an education level 
less than SSC (secondary school certificate), and 24.3% 
have a level of complete SSC (secondary) education [75]. 
Researchers showed that approximately 76% of mothers 
working in the RMG sector knew that the babies should 
be exclusively breastfed up to six months of their age, 
though only four out of ten (44%) were found to practice 
exclusive breastfeeding [76]. Translating the knowledge 
into practice is difficult for the mothers working in the 
RMG sector due to structural barriers at the workplace, 
and most mothers introduce formula feeding as early as 
two months after birth [19, 77, 78]. Maternity leave in 
Bangladesh is not strictly maintained and varies by types 
of employment, nursing breaks remain unofficial, and 
childcare facilities at workplaces are extremely scarce [19, 
79]. Employed mothers also have increased household 
income and greater affordability and desirability for com-
mercial breastmilk substitutes. Another potential  cause 
is that employed mothers are more likely to introduce 
complementary food earlier, which leads to quicker ter-
mination of breastfeeding [80]. Meanwhile, uneducated 
mothers perceive breastfeeding as a cost-effective way to 
feed their babies compared to buying breast milk substi-
tutes and other foods and thus have better breastfeeding 
practices compared to their counterparts [81].

In most of the studies, the researchers mainly explained 
how maternal education is associated with IYCF, whereas 
its association with paternal education was largely dis-
regarded. However, educated women in Bangladesh 
tend to have educated husbands [82]. Therefore, even 
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after considering the possible multicollinearity, the asso-
ciations could be expected to be the same for paternal 
education. Like the employment of educated mothers, 
employment of educated fathers has influences on the 
child feeding practices. Employed fathers often  can-
not provide enough time in supporting mothers in child 
feeding [19] while it has been reported that mothers with 
supportive husbands are more likely to practice exclusive 
breastfeeding than their counterparts [83]. Our findings 
are consistent with the findings from other South Asian 
countries. Parental education was found to be nega-
tively associated with optimal breastfeeding in studies 
conducted in India and Pakistan [81, 84–87]. The com-
mon reason behind this scenario is that educated moth-
ers are more likely to be in employment than uneducated 
mothers; unsupportive working environments with no or 
limited breastfeeding opportunities could explain poor 
breastfeeding practices [88]. In contrast to the nega-
tive associations, other studies also found that parental 
education was positively associated with breastfeeding 
in South Asian countries [84, 87, 89–94]. According to 
these studies, the reason is probably because educated 
mothers are more likely to access healthcare messages, 
aware of healthy and timely child  feeding practices, and 
more capable of making informed health related deci-
sions [90, 91]. Furthermore, education plays a positive 
role in changing traditional beliefs, improving the atti-
tudes of mothers, and perceiving the healthcare messages 
that catalyze the improved complementary feeding prac-
tices [39].

Proposed reasons for this relationship include socio-
economic differences in attitudes toward breastfeeding, 
improved health literacy and knowledge of breastfeeding 
benefits, higher self-efficacy, greater success in reaching 
educated women with breastfeeding-promoting mes-
sages, working in a job that allows continuing breastfeed-
ing as well as overall greater social support for educated 
women [95–97]. However, it is difficult to argue that pro-
moting maternal education is sufficient to improve IYCF 
practices when numerous structural and cultural barriers 
exist, including lack of funding for breastfeeding-pro-
moting initiatives, violations of the International Code of 
Marketing of Breast-milk Substitutes, and misalignment 
of regional or country-level scientific opinions with the 
WHO global recommendations on exclusive breastfeed-
ing [98–100].

In summary, parental education seems to be posi-
tively associated with complementary feeding practices; 
however, in most of the cases, the association is nega-
tive for breastfeeding in Bangladesh despite that breast-
feeding could entail considerable health expenditure 
savings, minimize economic loss, and result in various 

socio-economic benefits in the long run [101–105]. The 
authors therefore put forward investment into IYCF pro-
motion and protection as a priority in Bangladesh con-
sidering the associated health and economic benefits.

Policy implications and recommendations
In Bangladesh, 19 policy documents in favor of IYCF 
promotion were identified [4]. However, substantial gaps 
in terms of putting policies into action, population cov-
erage, inter-sectoral coordination, and engagement of 
the non-public sector were identified. The analysis also 
suggested a need for strategies to engage relevant stake-
holders in implementation of these policies that support 
IYCF in Bangladesh. These suggestions are in consensus 
with our findings. For example, breastfeeding practices of 
employed mothers should be supported by policy imple-
mentation such as ensuring mandatory six-month mater-
nity leave with full compensation, breastfeeding creches 
at workplaces, and adequate breastfeeding breaks. To 
promote breastfeeding and discourage breastmilk substi-
tutes among educated mothers, innovative interventions 
using online platforms could be considered [106, 107].

On the other hand, complementary feeding practices 
were poor among mothers with lower educational attain-
ment than their counterparts. Several steps could also 
be taken to improve this group’s complementary feeding 
practices, including creating employment for uneducated 
mothers, strengthening existing nutrition interventions 
and services targeting uneducated and lower socio-
economic mothers, increasing community outreach to 
reach a  maximum number of underprivileged moth-
ers, and demonstrating how to prepare proper comple-
mentary diet using locally available and affordable food 
items. Finally, the long-term solution considers reducing 
the socio-economic inequities so that mothers get access 
to resources for improving their IYCF practices through 
education and employment.

Strengths and limitations
This is the first systematic review to observe the associa-
tion between parental education and IYCF practices in 
Bangladesh. Additionally, it is the first of its kind in the 
South Asian context. In this review, most of the included 
studies considered nationally representative data (BDHS 
data), and a number of variables were adjusted for during 
analysis; therefore, the likelihood of estimated associa-
tion is expected to provide a reliable and valid estimate 
regarding association between exposure and outcome.

Several limitations could also be mentioned. Only four 
databases were searched to collect the evidence. Meta-
analysis was not performed; therefore, conclusions are 
based on findings from individual studies. Finally, the 
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findings could be generalized in similar contexts but not 
in other settings, for example high-income countries.

Conclusions
According to findings of the majority of the included 
studies, parental education is positively associated with 
complementary feeding practices but negatively associ-
ated with breastfeeding-related indicators. Therefore, the 
role of parental education in breastfeeding their infants 
and young children is ambiguous in the Bangladeshi con-
text. Common reasons behind educated mothers not 
ensuring optimum breastfeeding include their engage-
ment in employment and unsupportive environments 
for breastfeeding. Both parental education and stand-
ard IYCF practices are equally important for national 
development. Therefore, it is important to put policies 
into action so that educated mothers can ensure opti-
mum breastfeeding and uneducated mothers get access 
to resources for ensuring recommended complementary 
feeding.
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