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Abstract 

Background  Breast milk is the ideal and complete food for infants. Demographic, social, economic and clinical 
factors affect exclusive breastfeeding (EBF). Identifying and understanding these factors can improve breastfeeding 
success. This study systematically reviews and analyzes the predictors of EBF.

Methods  This study is a systematic review and meta-analysis. we searched electronic databases including PubMed/
MEDLINE, Web of Science, PsycINFO, Cochrane, Scopus, EMBASE, Google Scholar, SID, and Magiran. we examined 
articles published between 2000 to 2023 using keywords like "risk factors", "related factors", "predictive factors", 
"exclusive breastfeeding ", and "women". The review included observational studies. Two reviewers independently 
selected the studies extracted data. Quality assessment was based on the Newcastle–Ottawa Scale. The association 
between predictive factors and breastfeeding was combined in a meta-analysis using a restricted maximum likeli-
hood method (REML). Heterogeneity was quantified using I2 and investigated through meta-regression, subgroup, 
and sensitivity analyses, while publication bias was assessed via a funnel plot.

Result  Thirty eight articles were included in this review. Predictive factors in EBF were categorized into seven groups: 
mother’s awareness of breastfeeding benefits, support received in breastfeeding and child-rearing, early breastfeed-
ing after birth, mother’s education level, annual income, mother’s age, and prenatal care. Nineteen articles with a sam-
ple size of 70,183 were included in the meta-analysis. Results showed that a mother’s awareness of breastfeeding 
benefits increases the odds of EBF by 2.70 times, support in child-rearing by 2.57 times, early breastfeeding (< 24 h) 
by 1.853 times, higher education level by 1.44 times, self-efficacy by 1.067, multiparity ≥ 2 by 1.50 times, having upper-
middle annual income was associated with 28.3% higher than odds of EBF (95% CI 1.68, 1.54), female sex of infant 
by 1.07 times, and one to three antenatal visits by 0.108 times, (95% CI 1.27, 4.18). In normal vaginal delivery (NVD), 
the odds increased 2.22 fold, all statistically significant (95% CI 0.91, 5.43).

Conclusion  The maternal awareness of the benefits of breastfeeding, maternal support, early breastfeeding, high 
education level, and improved family economic conditions are associated with EBF. Therefore, improving the educa-
tional, social, and economic levels of mothers improves EBF.
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Background
Breast milk is the ideal and complete food for a baby 
during the first few months of life [1]. Today, exclusive 
breastfeeding (EBF) is considered by the United Nations 
International Children’s Emergency Fund (UNICEF) and 
the World Health Organization (WHO) as a basic strat-
egy for ensuring the growth and survival of children 
[2]. The maximum benefits of breast milk are achieved 
when the child is exclusively breastfed until the age of 
six months [3]. Stopping breastfeedinghas severe nega-
tive effects on the emotional and physical health of both 
the mother and child [4]. EBF has increased in almost all 
regions of the developing world, with the greatest pro-
gress seen in West and Central Africa [5]. The global tar-
get by year 2025 is to increase the rate of EBF in the first 
six months of life to at least 50% [6]. However, it is still 
far from reaching the ideal level. According to the WHO 
report, only 39% of babies under six months in develop-
ing countries EBF for the first six months of their lives 
[7].

The initiation of breastfeeding is influenced by socio-
economic, health, and personal factors. Social and 
economic conditions affect individual factors such as 
childbearing age, maternal nutrition, family income, and 
family and community support. Additionally, cultural 
conditions affect the number of children and the desire 
to breastfeed. Government policies influence health, 
education, breastfeeding policies, mothers’access to ser-
vices, breastfeeding challenges, and the education and 
awareness of families [8, 9]. Studies have shown that 
factors such as mother’s age, education, employment 
status, ethnic background, social class, attitude towards 
breastfeeding, mother-infant bond, religion, appropriate 
breastfeeding methods, nipple problems, family support 
during breastfeeding, and EBF are effective predictive 
factors of breastfeeding success [10, 11]. Factors related 
to mother and infant such as insufficient breastfeeding, 
the child’s illness, a singleton births, the type of delivery, 
and the mother’s desire to breastfeed, have all influenced 
EBF [12]. Knowledge, attitude, subjective norms, and 
breastfeeding behavior of mothers are associated with a 
higher rate of EBF [13]. Among these, awareness of the 
benefits of breastfeeding is the most important factor in 
achieving EBF. This factor is related to the level of knowl-
edgeand education of the mother [14].

Studies mention that previous breastfeeding experi-
ence, early initiation of breastfeeding, participation in 
antenatal classes, strengthening the Baby-Friendly Hospi-
tal initiatives to encourage early initiation of breastfeed-
ing, providing services and skills to diagnose and solve 
breastfeeding problems, the mother’s strong desire for 
EBF increase the rate of EBF. The health policies of each 
society influence these factors. These policies also affect 

the social, economic, and cultural factors of breastfeed-
ing which are often neglected. Multifactorial determi-
nants of breastfeeding need supportive measures at many 
levels, from legal and policy directives to social attitudes 
and values, women’s work and employment conditions, 
and health-care services to enable women to breastfeed. 
When relevant interventions are delivered adequately, 
breastfeeding practices are responsive and can improve 
rapidly [15, 16]. The breastfeeding success rates decrease 
with maternal age, having an unwanted pregnancy, and 
cesarean delivery. These factors are also influenced by 
the economic and cultural conditions of societies [17, 
18]. Despite a general awareness of optimal EBF prac-
tices, this knowledge has not been translated into action, 
leading to suboptimal breastfeeding practices [19]. Con-
sequently, by predicting these factors, communities will 
gain better awareness of the factors that contribute to 
reducing EBF rates and can implement better interven-
tions. The present study was conducted to investigate the 
predictors of EBF in women through a systematic review 
and meta-analysis.

Methods
This systematic review and meta-analysis adhered to the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analysis Guidelines [20]. The article was registered 
in the International Prospective Register of Systematic 
Reviews (PROSPERO) under the registration number 
CRD42023483049.

The review question was framed using the PICO (Pop-
ulation, Intervention/Index, Control, and Outcomes). In 
this study, the population consists of women who have 
given birth. The intervention is predictive factors. There 
is no control group, and the outcome is EBF. There is no 
control group, and the outcome is EBF.

Eligibility criteria
The inclusion and exclusion criteria for the present study 
are as follows.

Inclusion criteria
The inclusion criteria were as follows: (a) the articles were 
published in English or Persian from 1 January 2000, to 
30 November 2023; (b) the definition of EBF was pro-
vided (exclusively breastfeeding for the first six months 
and no use of other liquids or solids even water); (c) the 
women studied had no high-risk pregnancies such as 
pre-eclampsia, diabetes, high blood pressure, IUGR, pre-
term labor, abruption placentae, placenta previa; (d) the 
articles used observational methods, including cohort, 
cross-sectional, descriptive, longitudinal, or comparative 
designs; (e) the baby’s gestational age was 37 weeks or 
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more; (f ) the weight of the baby was between 2500 and 
4000 g; (g) singleton pregnancies.

Exclusion criteria
Exclusion criteria are studies that only examined inten-
tion, duration, breastfeeding decisions, and practices. 
Studies that investigate sick babies such as neonatal 
with RDS, preterm labor, low birth weight, newborns 
admitted to the hospital, and babies with congenital 
abnormalities,were excluded. Additionally, studies that 
investigate physical and mental illnesses of the mother 
(except postpartum depression) were not included. Fur-
thermore, the articles with a lack of access to the full text 
of the review were also excluded.

Search strategies
We conducted a comprehensive search in international 
and national databases, including PubMed/MEDLINE, 
Web of Science, PsycINFO, Cochrane Review, Scopus, 
EMBASE, Google Scholar, Sientific Information Data-
base (SID), and Magiran, covering the period from 1 
January 2000, to 30 November 2023 in English or Per-
sian. In addition, the authors hand-searched abstracts 
of review articles from a previous literature search on 
predictors of EBF. Search terms were formulated fol-
lowing the PICO guidelines and utilized the Boolean 
operators’AND’and’OR’. The search filters included Eng-
lish and Persian languages, as well as the range from 2000 
to 2023. Due to the impact of social, economic, politi-
cal, and cultural factors on EBF, it was decided to review 
studies from 2000 onwards.

Two independent researchers searched and extracted 
relevant articles using similar keywords. All fields and 
medical subject headings (MeSH terms) were used to 
refine the search in PubMed Advanced Search.

The following search strategies were employed across 
various databases using two important Boolean opera-
tors and search engines with primary search terms 
(("breastfeeding") OR ("exclusive breastfeeding") OR 
("breastfed"), OR (breast feeding, exclusive), OR (exclu-
sive breast feeding), OR (breastfeeding, exclusive) OR 
(exclusive breastfeeding)) AND (("predictors") OR ("risk 
factors") OR ("affecting factors") OR ("related factors") 
OR ("risk") OR ("associated factors") OR (predicted fac-
tors) OR (determinants) OR (factors) OR (Risk factor) 
OR (Predictive factor) OR (Risk factor*) OR (Related fac-
tor) OR (Affecting factor) OR (Associated factor)) AND 
((women) OR (lactating women)). Additional file 1 shows 
the search strategy for finding relevant studies in Pub-
Med [see Additional file  1]. The same search strategy, 
with necessary modifications, was used for other elec-
tronic databases.

Outcomes
In this study, the independent variables were predictor 
factors and the dependent variable was EBF.

Independent variable
Predictor factors included multiple influencing factors 
including individual, psychological, obstetric, and eco-
nomic factors.

–	 Individual factors include the mothers and father’s 
age, occupation, and education.

–	 Psychological factors include a history of post-
partum depression, the mother’s awareness of the 
benefits of breastfeeding, the spouse’s support, and 
family and social support.

–	 Obstetric factors include the number of pregnan-
cies, the number of deliveries, the number of chil-
dren, the female sex of infant, unwanted pregnancy, 
breastfeeding experience, initiating breastfeeding in 
the first hour (timely or early initiation) after birth, 
and the number of prenatal visits.

–	 Economic factors include family income and finan-
cial support.

Dependent variable
In this study, EBF means that infants should be exclu-
sively breastfed for the first six months of life to achieve 
optimal growth, development, and health. No other liq-
uids or solids are given—not even water—except oral 
rehydration solution or drops/syrups of vitamins, min-
erals, or medicines [21].

Study selection and extraction
Related articles published from early 2000 to 2023 were 
searched on the frequency of studies. After removing 
the duplicate studies using EndNote software, the titles 
and abstracts of the remaining articles were examined. 
Data were extracted according to the study characteris-
tics (name of the first author, place, design, and year of 
publication), effective factors (individual factors, psy-
chological factors, obstetric factors, and economic fac-
tors:), participants characteristics (age and sample size), 
and key measures (mean ± standard deviation, relative 
risk (RR), crude odds ratio (OR), adjusted OR, 95% CI 
(lower limit–upper limit), sample size (n), mean dif-
ference, and standard mean difference). Two reviewers 
used the data extraction checklist for data extraction. 
In cases of disagreement, the two reviewers reached an 
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agreement through discussion. A third reviewer was 
involved if disagreements persisted.

Evaluating the quality of articles
To assess the quality of articles, the Ottawa Newcastle 
Scale adapted for cross-sectional studies and the Ottawa 
Newcastle Scale adapted for cohort studies were used 
[22]. The evaluation checklists had three main parts. 
The first part measures the methodological quality; the 
second part measures comparability; and the last part 
measures the quality of the studies based on the appro-
priateness of the statistical method used. This study was 
conducted by two researchers, ZK and MK, and the 
Kappa coefficient of agreement between the researchers 
was taken (K = 0.9). In cases of disagreement between the 
two researchers, the opinion of a third expert was used. 
The quality evaluation scores of the articles were as fol-
lows: very good studies: 9–10 points; good studies: 7–8 
points; satisfactory studies: 5–6 points; and unfavorable 
studies: 0–4 points (Table No. 1).

Statistical analysis and data synthesis
The factors affecting EBF were first systematically exam-
ined, and then the predictors of EBF were examined 
using the meta-analysis method. The heterogeneity of the 
meta-analysis was checked with I2. CMA3.1 software was 
used for data analysis. All the extracted data were ana-
lyzed using CMA 2. Initially, systematic synthesis was 
conducted based on the data obtained from the checklist. 
Thus, the results, organized based on the main outcomes, 
were compared and presented separately for each sub-
group. Effect estimates (mean difference) and their stand-
ard deviations from each study were combined using a 
fixed-effects or random-effects model. A P-value of less 
than 0.05 was considered significant.

Heterogeneity assessment
The methodological and statistical heterogeneity of the 
studies were investigated. I2 values below 25%, 25–50%, 
50–75%, and above 75% were considered low, medium, 
high, and very high heterogeneity, respectively. Cochran’s 
Q test was used to evaluate heterogeneity in meta-anal-
ysis. The classic measure of heterogeneity is Cochran’s 
Q, which is calculated as the weighted sum of squared 
differences between individual study effects and the 
pooled effect across studies, with weights used in the 
pooling method [23]. Fixed or random effects mod-
els (FEM or REM, respectively) were used according to 
the conditions. In cases of methodological and statisti-
cal homogeneity (low heterogeneity), the FEM model is 
used, and otherwise, the REM model, which is a more 
conservative method, is used. Subgroup analysis may be 
applied by the authors [24]. In the cases of moderate to 

high heterogeneity, the random model was used, and in 
the cases of low or no heterogeneity, the fixed model was 
used. In this study, the effect size R index was used for 
meta-analysis. Sensitivity analysis was performed using 
the leave-one-out method for our primary outcomes.

Evaluation of publication bias
Prevention is the best approach to dealing with publi-
cation bias [25]. In addition, if the number of eligible 
studies was greater than 10, the funnel plot method was 
adopted to assess publication bias. When the number 
of studies was less than 10, more than 20, or 10 to 20, 
respectively, the Begg and Egger methods and a combi-
nation of the two are used to measure publication bias. 
When the P values resulting from the assessment of pub-
lication bias are significant (P < 0.05), the trim-and-fill 
method, was used to correct the publication bias [26].

Publication bias
The rank correlation test introduced by Begg and 
Mazumdar is extensively used in meta-analysis to test for 
publication bias in clinical and epidemiological studies. It 
is based on correlating the standardized treatment effect 
with the variance of the treatment effect using Kendall’s 
tau as the measure of association [27].

In this study, to investigate the publication bias, the 
studies in each subject were analyzed separately using 
Begg and Mazumdar rank correlation test. The Begg and 

Table 1  Determining the publication bias of studies

categories of study Begg and 
Mazumdar 
rank 
correlation
Kendall’s 
tau with 
continuity 
correlation

Publication 
Bias

Tau P-value

Mother’s awareness of the benefits 
of breastfeeding and EBF

0.30 0.50 No

Mother’s support in child rearing circle 
and EBF

0.8 0.08 No

Breastfeeding in the first hourand EBF 0.1 07 No

Maternal education level and EBF 0.5 0.3 No

Annual income and EBF 0.2 0.7 No

Mother’s age and EBF 0.5 0.3 No

Antenatal clinic visits and EBF 0.09 0.7 No

Normal Vaginal Delivery (NVD) and EBF 0.0 1 No

Female sex of infant and EBFand EBF 0.6 0.2

Multiparity and EBF 0.0 1.0 NO

Self-Efficacy and EBF 0.6 0/2 No



Page 5 of 28Kalhor et al. International Breastfeeding Journal           (2025) 20:52 	

Mazumdar adjusted rank correlation test suggests a very 
low probability of publication bias (Table 1).

Ethical consideration
The present study has been registered with the code of 
ethics IR.SBMU.PHARMACY.REC.1401.202 at the Mid-
wifery and Reproductive Health Research Center, Faculty 
of Nursing and Midwifery, Shahid Beheshti University of 
Medical Sciences. The research registration number in 
PROSPERO is CRD42023483049.

Result
In the initial search, 9,111 articles were obtained, along 
with 2 articles from the manual search. Then the title, 
abstract, and review of all articles were screened by the 
researcher; 4,562 duplicate and unrelated items were 
removed, leaving 4,551 articles after the title and abstract 
review, 3,246 articles were removed, leaving 1,305 

articles. After a review of the full text of the articles, stud-
ies that did not meet the inclusion criteria were excluded. 
As result, 1,270 articles were excluded, and finally, 38 
articles that met the inclusion criteria for this study were 
selected. The flowchart for selecting studies is shown in 
Fig. 1.

Finally, we included 38 studies to examine predic-
tive factorss of EBF in postpartum women. The studies 
included 26 cross-sectional studies [28–53], 6 cohort 
studies [12, 54–58], 2 survey studies [59, 60], 3 prospec-
tive studies [61–63], and 1 descriptive and analytical 
study [64] (Table 2).

These studies were conducted in various regions of 
the world. The Asian region included China, Sri Lanka, 
Bangladesh, Vietnam, Korea,, Iran, Japan, Indonesia, 
Malaysia, Egypt, and Turkey. From the African region, 
the studies were conducted in Ethiopia, Uganda, Malawi, 
Libya, Sub-Saharan Africa, and Nigeria. Other studies 

Fig. 1  PRISMA flow diagram for selection of studies
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were from Brazil, Colombia, USA, and Canada. In gen-
eral, the studied population included mothers who had 
given birth to babies aged 0 to 6  months, with average 
ages ranging between 24 and 33 years. The sample size 
of the studies ranged from 61 to the largest sample size of 
46,569 in a cross-sectional study in Japan.

According to the studies, various factors affect EBF, 
which we classified into seven main groups: demographic 
characteristics of the mother and family, infant factors, 
factors related to breastfeeding, clinical factors, health, 
and medical services, economic and social factors, and 
maternal factors mentioned.

1‑Demographic characteristics
One of the most important variables is demographic 
characteristics. Among the influencing factors in this 
group are the mother’s age, parents’ education levels, 
mother’s employment status, place of residence [28, 31, 
44, 46, 52, 60], marital status [37, 38, 59], and father’s 
occupation [31]. In this group, parents’ education level 
was the most effective factor, as mentioned in 15 studies. 
Most studies have shown that mothers and fathers with 
higher education (university education) are more likely 
to practice EBF [28, 29, 31, 32, 37, 47, 52, 56, 57, 59–64]. 
After that, the mother’s employment status is cited as 
another important factor in 13 studies. Mothers who 
were not working or had enough leave (at least 9 months) 
after childbirth continued EBF for a longer period of time 
[12, 29, 31, 34, 35, 38, 40, 42, 44, 48, 50, 56, 64]. The next 
significant variable is the mother’s age, which is found 
in 12 studies. In most of these studies, younger mothers 
(less than 35 years) were more likely to be successful in 
EBF [28, 31, 32, 38, 40, 46, 47, 50, 52, 59–61].

2‑Economic and social factors
The next group is related to economic and social factors, 
which include variables such as family income, support 
from spouse, family, or friends, food insecurity [31, 63], 
the father’s opinion about breastfeeding [55, 63], help 
with chores [62], and the mother’s comfort with breast-
feeding in public places [63]. Meanwhile, the level of 
household income and the support of spouse, family, or 
friends, respectively, had the greatest impact on exclu-
sive feeding, so their role has been mentioned in 11 stud-
ies. An increase in family income was associated with an 
increase in the probability of EBF [38–40, 42, 43, 45–47, 
51, 52, 59]. Poverty, and employment and earnings were 
associated with breastfeeding, indicating a relationship 
between economic status and breastfeeding [53]. Moth-
ers who received more support from their husbands and 
relatives in breastfeeding were more likely to have EBF 
[12, 31, 37, 44, 54, 59].

3‑ Factors related to breastfeeding
The factors related to breastfeeding also involve many 
variables. A review of studies has highlighted factors 
such as the use of feeding bottles and pacifiers, the time 
to start breastfeeding after delivery (the first one to four 
hours after birth), the mother’s confidence in milk pro-
duction, anxiety about insufficient milk, breastfeeding 
self-efficacy [52, 56, 64], feeding on demand [30, 48], 
the number of breastfeeding sessions [30, 41], feed-
ing with other nutrients [35, 56], history of breastfeed-
ing [37], lack of milk [41], and the use of formula [36]. 
These factors were found to be effective in determining 
the duration and likelihood of EBF. It has been stated in 
nine studies that mothers who used bottles and pacifiers 
for their babies had a shorter duration of exclusive feed-
ing [30, 35, 36, 38, 41, 48, 49, 54, 62]. The timing of when 
breastfeeding begins after birth was mentioned in seven 
studies. Various studies considered the optimal period to 
begin breastfeeding as one to hours after delivery. Delays 
in initiation have been associated with a decrease in EBF 
during the first six months after delivery [37, 41, 48, 
50–52, 54, 55]. In three studies, it was noted that moth-
ers who were confident about the sufficiency of their milk 
and did not have anxiety in this regard were more likely 
to practice EBF [12, 55, 61].

4‑ Clinical factors
The next group pertains to clinical factors. In this con-
text, factors such as the number of deliveries, type of 
delivery, smoking and exposure to cigarettes, place of 
delivery [49, 53, 63], number of babies [40, 51], breast 
complications [41, 56], health history [62], alcohol con-
sumption and contraceptive use [38] were found to be 
effective in EBF. In this group, the most significant fac-
tor was the number of deliveries, mentioned in ten stud-
ies. Multiparous mothers had a higher chance of EBF [28, 
30, 31, 40, 44, 49, 54, 56–58], however, in 2 of 9 articles, 
these mothers had a lower EBF rates [30, 54]. The type 
of delivery was another variable, mentioned in seven arti-
cles [28, 29, 31, 45, 48, 50, 54]. Four of these seven studies 
reported that vaginal delivery increased the likelihood of 
EBF [31, 48, 50, 54],while another three studies indicated 
that mothers who had cesarean deliveries had higher 
rates of EBF [28, 29, 45]. Additionally, five studies have 
emphasized the role of smoking. Mothers who smoked or 
were exposed to cigarettes had a reduced chance of EBF 
[35, 38, 40, 44, 54].

5‑ Factors related to health and medical services
Another group of important factors related to EBF 
involves health and medical services. Various stud-
ies have mentioned the role of providing information, 
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breastfeeding education and counseling, pregnancy care 
and the number of visits (at least 8 visits), postpartum 
care [51], child-friendly hospitals [64] and high levels of 
prenatal services (adequate health staff and appropriate 
equipment) are related with EBF [42]. It has been shown 
in eight studies the most significant impact is attributed 
to providing information, education, and counseling 
regarding breastfeeding and the benefits of breast milk, 
which are offered to the mother in health and treatment 
centers during care or after delivery. Likewise, frequent 
pregnancy care and increasing the number of visits posi-
tively affect EBF [28, 31, 38, 42, 43, 46, 50–52].

6‑ Factors related to the baby
Another group of factors is related to the baby. Vari-
ables such as the baby’s age, baby’s sex, birth weight [30, 
40, 55], birth rank [31, 61], insufficient weight gain [61], 
gestational age [35], frequency of crying [29], the initial 
contact of the baby with the mother’s breast, skin-to-
skin contact [36], refusal to eat milk [41] and healthy 
baby (absence of infant comorbidities) [42] were effec-
tive in determining the possibility of EBF. The strongest 
evidence was for EBF to be higher in younger babies. 
Most of the studies have linked younger age of infancy 
for beginning breastfeeding (between zero and one or 
two months) to an increased probability of EBF [28, 38, 
42, 43, 46, 51, 52, 54]. The baby’s sex was another factor, 
mentioned in six studies, and in all of them, the chance 
of exclusively breastfeeding was higher among female 
babies [31, 33, 40, 42, 43, 52].

7‑ Factors related to the mother
The factors related to the mother also influence the prob-
ability of achieving EBF. In this group, there are variables 
such as: mother’s intention and attitude to exclusively 
breastfeed [36, 47, 57], her knowledge [47, 48, 51], post-
partum depression [35, 54], difficulty in calming the 
baby [29], maternal feelings towards breastfeeding [40], 

wanted pregnancy [33] and the decision to breastfeed 
[63] are mentioned in the studies. In three studies, it 
has been stated that mothers who have a positive inten-
tion and attitude towards breastfeeding their baby have 
a higher chance of achieving EBF six months after deliv-
ery [36, 47, 57]. Additionally, it has been shown in three 
other studies that a mother’s knowledge about breast-
feeding and its benefits leads to an increase in EBF [47, 
48, 51]. Additionally, previous breastfeeding experience 
was associated with the possibility of increased breast-
feeding. Therefore, multiparous women, especially those 
with previous breastfeeding experience, were more likely 
to breastfeed for an extended period due to their knowl-
edge, attitude, self-efficacy, and ability to manage prob-
lems [58].

A‑ Meta‑analysis Results
Of the 38 articles included in the systematic review, 19 
articles were not suitable for meta-analysis due to insuf-
ficient sample size, similarity to other articles, or inad-
equate data. Ultimately, 19 articles with a combined 
sample size of 70,183, were included in the meta-analysis 
to investigate predictive factors of EBF. The results were 
categorized and reported in the following categories:

A.1 Mother’s awareness of the benefits of breastfeeding 
and EBF
A meta-analysis of four articles with a combined sample 
size of 2,259 was conducted to investigate the OR effect 
size of mother’s knowledge and EBF. An OR of 2.70 was 
obtained (95% CI 1.28, 5.72), indicating that higher level 
of awareness of the benefits of breastfeeding increases 
the odds ratio of EBF by 2.70 times, which was reported 
to be statistically significant [37, 39, 41, 51]. Due to high 
heterogeneity (I2 = 87.73%), a random model was used 
for the meta-analysis (Fig. 2).

Fig. 2  Forest plot diagram of mothers’ awareness of the benefits of breastfeeding and EBF
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A.2 Mother’s support for breastfeeding in child‑rearing circle 
and EBF.
A meta-analysis of five articles with a combined sample 
size of 48,541 was conducted to investigate the effect size 
of OR for mother’s support in the child’s rearing circle 
and EBF. A significant OR of 2.57 was obtained (95% CI 
1.50, 6.29).. Mother’s support for breastfeeding (Support 
from husband or family, support for breastfeeding in pri-
mary health care, social support, child-rearing support, 
supported with appropriate and consistent education) 
in the child-rearing circle increases the odds of EBF by 
2.57 times, which is statistically significant [12, 37, 40, 53, 
62]. Due to the moderate heterogeneity of I2 = 96.87%, 
a random-effects model was used for the meta-analysis 
(Fig. 3).

A.3 Breastfeeding in the first hourand EBF
A meta-analysis of six articles with a combined sample 
size of 15,564 was conducted to investigate the effect 
size of OR for breastfeeding in the first hour and EBF. 
An OR of 1.853 was obtained (95% CI 1.14, 3.00), indi-
cating that breastfeeding in the first hourafter birth (< 24 

h) increases the odds of EBF by 1.853 times, which was 
reported to be statistically significant [36, 41, 50–53]. 
Due to high heterogeneity (I2 = 84.53%), a random-effects 
model was used for the meta-analysis (Fig. 4).

A.4 Maternal education level and EBF
A meta-analysis of six articles with a combined sample 
size of 36,005 was conducted to investigate the effect 
size of OR for higher maternal education level and EBF. 
An OR of 1.44 was obtained (95% CI 1.16, 1.78). Higher 
maternal education levels increase the odds of EBF by 
1.44 times, which is statistically significant [37, 44, 52, 
56, 59, 60]. Due to the high heterogeneity (I2 = 49.38%), 
a random-effects model was used for the meta-analysis 
(Fig. 5).

A.5 Annual income and EBF
A meta-analysis of seven articles with a combined sam-
ple size of 58, 675 was conducted to investigate the effect 
size of OR for upper middle annual income and EBF. An 
OR of 1.283 was obtained (95% CI 1.68, 1.54). The find-
ings showed that sufficient annual income increased the 

Fig. 3  Forest plot diagram of mother’s support in child-rearing circle and EBF

Fig. 4  Forest plot diagram of breastfeeding in the first hour and EBF
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odds of EBF by 1.283 times, approaching statistically sig-
nificant [39, 40, 43–45, 52, 53]. Due to high heterogeneity 
(I2 = 90.41%), a random-effects model was used for the 
meta-analysis (Fig. 6).

A.6 Mother’s age and EBF
A meta-analysis of four articles with a combined sam-
ple size of 51,710 was conducted to investigate the effect 
size of OR for mother’s age and EBF. An OR 0.971 was 
obtained (95% CI 0.86, 1.09). Mother’s age between 
28–35 years increases the odds of EBF by 1.971 times, 
which is not statistically significant [50, 52, 60, 64]. Due 
to high heterogeneity, I2 = 85.91%, a random-effects 
model was used for the meta-analysis (Fig. 7).

A.7 Antenatal clinic visits and EBF
A meta-analysis of five articles with a combined sample 
size of 13,626 was conducted to investigate the effect size 

of correlation coefficient (R) for antenatal clinic visits (at 
least one to three prenatal clinic visits) comparing with 
no visit and EBF. A correlation of R = 0.108 was obtained 
(95% CI 1.27, 4.18),, which was reported to be statistically 
significant [28, 43, 50, 52, 58]. Due to moderate heteroge-
neity, I2 = 48.38%, a random-effects model was used for 
the meta-analysis (Fig. 8).

A.8 Multiparity and EBF
A meta-analysis of four articles with a combined sam-
ple size of 47,598 was conducted to investigate the effect 
size of OR for multiparity and EBF. An OR of 1.50 was 
obtained (95% CI 1.07, 2.11), indicating that multiparity 
≥ 2 increases the odds of EBF by 1.50 times, and this was 
reported to be statistically significant [40, 44, 57, 58]. Due 
to high heterogeneity (I2 = 86.479%), a random-effects 
model was used for the meta-analysis (Fig. 9).

Fig. 5  Forest plot diagram of maternal education level and EBF

Fig. 6  Forest plot diagram of Upper Middle annual income and EBF
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A.9 Self‑Efficacy and EBF
A meta-analysis of three articles with a combined sam-
ple size of 613 was conducted to investigate the effect 
size of OR for self-efficacy and EBF. An OR of 1.067 was 
obtained (95% CI 1.04, 1.08). Self-efficacy increases the 
odds of EBF by 1.067 times, and this was reported to 
be statistically significant [56, 58, 64]. Due to the lack 
of heterogeneity, a fixed-effects model was used for the 
meta-analysis(Fig. 10).

A.10 Normal Vaginal Delivery (NVD) and EBF
A meta-analysis of three articles with a combined sam-
ple size of 14,777 was conducted to investigate the effect 
size of OR for NVD and EBF. An OR of 2.22 was obtained 
(95% CI 0.91, 5.43). NVD increases the odds of EBF by 
2.22 times; however, this is not statistically significant 
[50, 52, 54]. Due to high heterogeneity, I2 = 95.77%, a 
random-effects model was used for the meta-analysis 
(Fig. 11).

Fig. 7  Forest plot diagram of mother’s age (28- 35 years old) and EBF

Fig. 8  Forrest plot diagram of antenatal clinic visits and EBF

Fig. 9  Forrest plot diagram of Multiparity and EBF
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A.11 Female sex of infant and EBF
A meta-analysis of three articles with a combined sample 
size of 51,67 was conducted to investigate the effect size 
of OR for Female and EBF. An OR of 1.07 was obtained 
(95% CI 1.00, 1.37). Female increases the odds of EBF by 
1.07 times, which is statistically significant [40, 43, 52]. 
Due to moderate heterogeneity (I2 = 44.01%), a random-
effects model was used for the meta-analysis (Fig. 12).

Discussion
In this systematic review and meta-analysis, the factors 
influencing EBF in postpartum women were classified 
into seven categories: demographic characteristics of the 
mother and family, neonatal factors, factors related to 
breastfeeding, clinical factors, health and treatment ser-
vices, socio-economic factors, and maternal factors.

Demographic characteristics are among the most 
important variables affecting EBF. Within these variables, 
the strongest evidence was for an association between 
high education and EBF. These findings align with a 
review from Ethiopia, which showed that higher mater-
nal education enhances knowledge of newborn health 
and breastfeeding, enabling mothers to identify and 
address breastfeeding issues more effectively [65]. Addi-
tionally, a meta-analysis from Qena shows that increased 
education correlates with higher rates of EBF [66]. In 
fact, maternal education is associated with maternal 
ability and self-efficacy. Mothers with higher education 
seek reliable scientific sources to solve their breastfeed-
ing problems [43, 67]. The present study indicates that 
self-efficacy increases the odds of EBF by 1.067 times. 
Breastfeeding self-efficacy, or a mother’s confidence in 

Fig. 10  Forrest plot diagram of Self-Efficacy and EBF

Fig. 11  Forrest plot diagram of NVD and EBF

Fig. 12  Forrest plot diagram of Female sex of infant and EBF
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her ability to breastfeed, is linked to positive outcomes 
in breastfeeding initiation, duration, and exclusivity [68, 
69]. Therefore, public health policies should focus on 
programs that enhance parental education and support 
maternal self-efficacy to positively impact breastfeeding 
practices [70–72].

Household income and support from family and 
friends were the most influential socio-economic factors. 
The current study showed that supporting the mother 
increases the chance of EBF by 12.57 times. Addition-
ally, average to high annual income increases the odds 
of EBF by 1.283 times. EBF appears to be influenced by 
economic factors. Studies show that poverty and poor 
economic conditions reduce the success of EBF [53]. 
Furthermore, research indicates that EBF is significantly 
influenced by pre-pregnancy nutritional status, which is 
affected by family income. Therefore, the economic sta-
tus of the family plays an important role in the success 
of breastfeeding [73]. Mothers in low-income households 
often work outside the home, limiting their time for 
breastfeeding [74]. Studies show a socioeconomic gradi-
ent in breastfeeding, with higher income and education 
levels correlating with increased breastfeeding rates [75]. 
Therefore, improving economic and social conditions is 
crucial for enhancing EBF rates, warranting attention in 
government policies [76].

Evidence show that emotional and psychological sup-
port, support in caring for the baby, support with house-
hold responsibilities, financial support and professional 
health increase EBF. Breastfeeding support should be 
provided as a social culture and part of routine health 
services [77]. The success of breastfeeding programs 
requires commitment, supportive policies, and compre-
hensive breastfeeding promotion, advocacy, and support 
programs [78]. Also, the participation of fathers in breast-
feeding increases its success and is one of the determin-
ing factors in this process [79]. Support from husbands 
and other family members can increaseenhance a the 
mother’s ability to breastfeed exclusively, helping her feel 
feeling calm and comfortable [80]. In addition to fam-
ily support, it should be kept in mind that the support 
includes the support provided by healthcare providers 
such as midwives and nurses [81]. The results showed 
that support from employees and service providers can 
significantly increase the duration of the EBF [82, 83]. It 
is essential that individuals in supportive roles maintain 
a positive attitude toward breastfeeding. Support can 
have a positive effect on this health behavior [84]. Breast-
feeding support needs to begin before birth and be given 
throughout the postnatal period and beyond. Families 
and health workers must pay attention to this issue [85].

Among the factors influencing breastfeeding, the 
timing of initiation after childbirth was particularly 

significant. The evidence shows that breastfeeding within 
the first 24 h of birth is a key determinant of EBF [86]. 
Evidence suggests that vaginal delivery in a health facil-
ity was strongly associated with early initiation of breast-
feeding. This is because the importance of breastfeeding 
is taught to the mother, and skin-to-skin contact and 
early breastfeeding are done immediately after deliv-
ery. Vaginal delivery is also important in the sense that 
the mother is almost conscious and available after giv-
ing birth and she can actively participate in breastfeeding 
[87]. Enhancing health services for pregnancy and child-
birth, increasing normal deliveries, and training skilled 
birth attendants in childbirth, early breastfeeding initia-
tion, and skin-to-skin contact are essential for improving 
breastfeeding rates [88]. A study in Bangladesh showed 
that interventions such as skin-to-skin contact and early 
initiation of breastfeeding impact EBF. Therefore, the 
government should help promote skin-to-skin contact 
and early initiation of breastfeeding through targeted 
interventions such as prenatal care and skilled birth 
attendants [89].

Clinical factors were among the other areas affecting 
the success of EBF. Among these, the number of births 
was reported to be the most influential factor. The results 
of the study by Hackman et al. also showed that the num-
ber of births has a positive relationship with breastfeed-
ing success, and in nulliparous women, the time interval 
between childbirth and the start of the first breastfeed 
was also greater than in multiparous women [90]. Addi-
tionally, the results of the study by Kitano et al. showed 
that the mother’s primiparous status and age over 35 
years are factors associated with the reduction of EBF 
[91]. Studies mention that having a previous child leads 
to breastfeeding experience and the mother can identify 
her breastfeeding problems. Therefore, multiparity is an 
influential factor in breastfeeding [91, 92].

Research indicates that maternal age significantly 
influences EBF success, with mothers in their 20 s expe-
riencing the highest rates of EBF. As mothers age, busy 
lifestyles can lead to reduced breastfeeding duration, 
while adolescent mothers often struggle due to a lack 
of knowledge and skills [93]. Consequently, healthcare 
programs should focus on providing optimal care and 
education for adolescent and aging mothers to improve 
breastfeeding outcomes [94].

Health services were another key area related to EBF. 
Among these services, mothers’ education and coun-
seling regarding breastfeeding, along with visits, and care 
during pregnancy, were identified as some of the most 
important factors. The results of the Florida Boa and 
Augustin study also showed that the provision of cor-
rect and complete counseling by health care providers to 
nursing mothers has a significant role in the success of 
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EBF. Appropriate breastfeeding education and counseling 
increase mothers’awareness and help identify and resolve 
breastfeeding problems [95].

Prenatal visits and care during pregnancy have a sig-
nificant positive relationship with EBF. The present study 
showed that making at least one to three prenatal clinic 
visits increases the chance of EBF by 2.47 times. The 
results of a meta-analysis conducted in Ethiopia also 
showed that EBF was significantly higher in mothers 
who received prenatal care [96]. This difference may be 
because mothers who visit clinics and health centers for 
care receive knowledge related to nutrition and health, 
which has a significant impact on EBF [97].

The present study showed that the sex of the baby also 
affects breastfeeding. The female sex of an infant increases 
the likelihood of EBF by 1.07 times.. The US study which 
found sons of Hispanic mothers had lower rates of breast-
feeding than daughters [98]. The boys were in an unfa-
vorable position compared to girls regarding the initiation 
and duration of breastfeeding. On the other hand, there 
is the thought that boys have more nutritional needs than 
girls and the use of formula and supplementary food 
increases in boys. The future research is needed into the 
reason why EBF was highter in baby girls [99].

Finally, our review study showed that EBF is more 
likely among women who have greater support through 
knowledge and awareness, education, prenatal care, and 
breastfeeding in the first hour after birth. In fact, EBF is 
not only one of the best and most effective solutions for 
reducing malnutrition in infants and reducing the mor-
tality of children under 5 years of age, but it also provides 
numerous health benefits for the mother [100].

Conclusion
The results of the present study showed that increasing 
society awareness about breastfeeding, comprehensive 
support for the mother (social, political, economic, fam-
ily, psychological), having a natural birth, starting feeding 
in the first hours of life, and receiving appropriate health 
care are effective on breastfeeding. Therefore, by provid-
ing solutions such as increasing awareness and education 
of breastfeeding, political and financial of brestfeed-
ing, social, and family support for breastfeeding women, 
creating facilities and programs to encourage normal 
delivery, providing appropriate maternal services, and 
improving maternal and newborn care in the first hours 
of life can be increased of EBF.
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