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Background: Infants under the age of 6 months are commonly a�ected

by malnutrition globally. The higher the breastfeeding performance index

(BPI), the greater the advantage of breastfeeding will be. However, there

is a lack of literature in the context of Ethiopia. Therefore, this study is

aimed at investigating the magnitude and determinants of the breastfeeding

performance index score among mothers of children under the age of 6

months in Ethiopia.

Methods: This study was conducted using the 2019 Ethiopia Mini

Demographic and Health Survey (EMDHS) dataset. A stratified, two-stage

cluster sampling technique was used in the study. The survey data were

weighted using the “svy” function in STATA version 16. Descriptive statistics,

bivariable and multivariable logistic regression were employed in the analysis.

An adjusted odds ratio (AOR) with a 95% confidence interval (CI) was

reported. The results were considered statistically significant if the p-value

was < 0.05. The goodness of fit of the model was checked using the

Hosmer–Lemeshow test.

Results: A total of 4,273 mothers with children under the age of 6 months

were included in the analysis. Our analysis revealed that the prevalence of

low breastfeeding performance index was 79.05% (95% CI: 78.01, 81.59). A

unit increase in child age (AOR = 11.56; 95% CI: 6.97, 19.17), the richest

wealth quintile (AOR = 2.76; 95% CI: 1.18, 6.5), a higher level of education

(AOR = 5.41; 95% CI: 2.08, 14.05), being married or living with partner (AOR

= 2.73; 95% CI: 1.18, 6.27), being women from Somali (AOR = 5.11; 95% CI:

2.08, 12.56), Afar (AOR = 3.03; 95% CI: 1.16, 7.91), Oromia (AOR = 1.88; 95%

CI: 1.03, 3.41), Diredawa city administration (AOR = 2.89; 95% CI: 1.04, 8.07),

and antenatal care (ANC) visit (AOR = 2.05; 95% CI: 1.31, 3.19) were positively

associated with the low breastfeeding performance index.

Conclusion: The prevalence of the low breastfeeding performance index was

found to be high. Hence, the findings of the study suggest the need to target
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interventions aimed at improving breastfeeding performance toward mothers

with higher socioeconomic and demographic status and educational status.

Antenatal care clients are among the targets of the intervention.
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breastfeeding, breastfeeding performance index, infant feeding, breast milk, Ethiopia

Introduction

Many developing countries are affected by malnutrition,

which has serious ramifications for individual health and

national development in terms of lost human capital and

economic output (1–4). Infants under the age of 6 months

are commonly affected by malnutrition globally (4). The third

Copenhagen Consensus in 2012 highlighted nutrition as the

best investment for poor countries, with every dollar invested

yielding a US$ 30 return (5). As optimal breastfeeding is one

of the recommended nutrition interventions among infants and

young children and contains various subcomponents (6, 7), the

breastfeeding performance index (BPI) therefore attempts to

synthesize key elements of optimal breastfeeding habits into a

single summary variable by combining the many characteristics

of breastfeeding practices (8).

The World Health Organization (WHO) defines optimal

breastfeeding as the initiation of breastfeeding within 1 h

of birth, exclusive breastfeeding for the first 6 months of

life, and continuous breastfeeding for up to 2 years or

beyond, with appropriate complementary feeding starting at

6 months (5, 9).

Adhering to all three WHO recommendations is crucial to

lowering both newborn and child mortality as breastfeeding

protects against illness and aids the recovery of sick children (10,

11). This is because for newborns, breast milk is the best food.

It is safe, hygienic, and includes antibodies that help protect

children against a variety of ailments. Breastmilk provides all

of the energy and nutrients that an infant requires during the

first few months of life, and it continues to provide up to half or

more of a child’s nutritional needs during the second half of the

1st year and up to one-third of a child’s nutritional needs during

the 2nd year (12). Therefore, optimal breastfeeding reduces the

risk of child mortality (10, 13–17). In addition, children who are

breastfed score higher on intelligence quotient (IQ) tests, are less

likely to be overweight or obese, and are less likely to develop

diabetes later in life (9, 12, 18).

Except for a few rare medical conditions specified by

the WHO and UNICEF, exclusive breastfeeding from birth

is possible, and virtually every mother can breastfeed (19).

Compared with exclusively breastfed newborns, infants

who were predominantly, partially, or not breastfed had a

significantly higher risk of all-cause and infection-related

mortality (10). Therefore, to promote the best growth,

development, and health, infants should be breastfed exclusively

for the first 6 months of life (20).

However, breastfeeding duration is shorter in high-income

countries than in low and middle-income ones. Even in low-

and middle-income nations, only 37% of infants younger than

6 months are breastfed exclusively (21). Nearly two out of every

three infants are not exclusively breastfed for the recommended

6 months, a rate that has remained unchanged for the past two

decades (12), though it is known that mothers should practice

exclusive breastfeeding (22).

The national Infant and Young Child Feeding (IYCF)

Strategy of Ethiopia recommends exclusive breastfeeding as one

of the components in its guide to infant and young child feeding

practice (23), and has been implemented over decades. However,

in 2019, only 59% of children under the age of 6 months are

exclusively breastfed. In a similar year, 72% of newborns were

breastfed within 1 h of birth, declining from 73% in 2016; and

12% of children received a prelacteal food, increasing from 8%

in 2016. Furthermore, contrary to the recommendation that

children under 6 months be exclusively breastfed, 14% of infants

also received water, 1% received non-milk liquids, such as juices

and clear broth, and another 8% received other milks before

reaching the age of 6 months (24).

Mixed feeding is one of the global challenges, having its

own risks to health and child survival. According to Monge-

Montero C. et al.’s systematic review and meta-analysis, the

overall prevalence of mixed milk feeding varied between 23

and 32 across different age intervals and geographies around

the world; the highest rate was identified for the age group of

4–6 months (25). In addition, a study revealed its impact on

child health, indicating the number of episodes of bronchiolitis

in infants with exclusive breastfeeding and mixed feeding was

reduced by 41 and 37%, respectively, compared with infants

who did not breastfeed. This indicates that though mixed

feeding is better than not breastfeeding at all, switching from

exclusive breastfeeding to mixed feeding increased the incidence

of bronchiolitis (26).

As a result, the higher the breastfeeding performance index,

the greater the advantage of breastfeeding will be. Senarath

U et al. found that assessing breastfeeding practice using

the breastfeeding performance index was both feasible and

beneficial for intervention (27).
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According to the scant literature on the subject available

in Ethiopia, the prevalence of low, medium, and high BPI

was 18.41, 57.96, and 23.63%, respectively (8). Another recent

study by Hailu WS et al. indicated that the prevalence of low

breastfeeding performance index was 40.7% in the north-west

part of Ethiopia (28).

Various factors were found to have an effect on the

low breastfeeding performance index. According to Hailu

WS et al., occupation of the mother, marital status,

antenatal visits, postnatal care follow-up, attitudes of

mother toward breastfeeding, and breast-feeding knowledge

of the mother, were among the determinates of the

BPI score (28).

Given the scarcity of recent evidence on the breastfeeding

performance index in the country in general and with regard to

what factors contribute to the determinants of the breastfeeding

performance index in particular. Therefore, the objectives of this

analysis were to determine the prevalence of the breastfeeding

performance index and identify factors affecting it to guide

evidence-based interventions and policy directives.

Methods

Study design

With permission of the Demographic and Health Survey

(DHS) program, a secondary data analysis was performed using

the 2019 EMDHS extracted from http://www.DHSprogram.

com. The Ethiopian Demographic and Health Survey (EDHS)

was undertaken in nine Ethiopian regions (Tigray, Afar,

Amhara, Oromia, Somali, Benishangul Gumuz, the Southern

Nations Nationalities and Peoples (SNNP), which currently

includes Sidama and Southwestern Ethiopia regions, Gambella,

and Harari) and two chartered city administrations (Addis

Ababa and Dire Dawa) from 21 March 2019 to 28 June 2019.

The study design was cross-sectional and is described in detail

in the EthiopiaMini Demographic andHealth Survey (EMDHS)

2019 (29).

Sampling technique and study population

The sample of the 2019 Demographic and Health Survey

(EDHS) was designed to provide data at the national (urban

and rural) and regional levels. A stratified, two-stage cluster

sampling technique was used in the study. Enumeration areas

(EAs) were the sampling units for the first stage of the 2019

EDHS sample, where 305 of them were randomly chosen. In the

second stage, a representative sample of 8,794 households with

9,012 reproductive-age women who gave birth in the last 5 years

was chosen. However, this study’s analysis was limited to 4,273

women with infants aged 0–6 months (29).

Data extraction

The Ethiopian DHS 2019 data were downloaded in STATA

format from the Measure DHS website. We explored and

coded the data after having a better knowledge of the details.

The final analysis used data with information on a wide

range of prospective variables, such as socio-demographic traits,

economic variables, and breastfeeding patterns.

Study variables

The outcome variable was the breastfeeding performance

index (BPI) among 0–6-month old children. The BPI was

calculated by assigning one point to each of seven infant feeding

practices: first suckling within an hour of birth; absence of pre-

lacteals; non-use of feeding bottles; current breastfeeding; not

receiving liquids, formula, or othermilk; and not receiving solids

in the previous 24 h (Table 2). A low breastfeeding performance

index score was declared for women who did not practice one or

more of the breastfeeding performance index scoring variables

according to the recommended standard, leading to partial

breastfeeding practice. Therefore, women with≤6 breastfeeding

performance scores were categorized as having a low BPI,

whereas women with a breastfeeding performance score of 7

were considered as having a high BPI. The independent variables

in the study were: child characteristics, such as sex and age;

mother’s characteristics, such as age, level of education, marital

status, religion, region, place of residence, use of ANC, place

of delivery, cesarean section delivery, post-natal care, and the

household wealth index were used to estimate the household’s

economic status.

Statistical analysis

STATA version 12 was used to analyze the data. The

survey data were weighted using the “svy” function in

STATA version 16. Descriptive statistics in the form of

frequencies and percentages with confidence intervals (CIs)

were used to describe the study population in relation

to independent variables. The association between the

breastfeeding performance index and independent variables

was analyzed using binary and multivariable logistic regression

models. Variables with a statistically significant association

with BPI in bivariable logistic regression (p-value 0.2) were

considered for inclusion in the final multivariable model. In the

final multivariable logistic regression model, the relationship

of BPI with independent variables was considered significant

at a p-value of< 0.05. Both crude odds ratios (CORs) and

adjusted odds ratios (AORs) were reported with 95% confidence

intervals. The goodness of fit of the model was checked using
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the Hosmer–Lemeshow test (F = 0.25). Tables and graphs were

used to summarize the findings.

Results

Socio-demographic and reproductive
health characteristics of the respondents

A nearly equal proportion (one in every five) of respondents

came from one of the five wealth index categories. Almost half

(51.6%) of women did not have any exposure to education,

while more than one-third (36%) had only a primary level of

education. The vast majority (93.2%) of women were married

or living with their partners, and nearly 90% of them were from

any of the three bigger regions; Oromia, Amhara, and SNNP

regions. About 43.5% of women attended antenatal care (ANC)

four or more times and nearly a quarter of them, 24.1 and 23.3%,

respectively, had infants aged 0– and 1–month old (Table 1).

Breastfeeding performance index

The breastfeeding performance index (BPI) scoring system

for infants 0–6 months included seven components (Table 2).

The minimum BPI score was 0 while the maximum was 7. The

mean score and standard deviation (SD) for the breastfeeding

performance index were 5.15 (1.39).

About a quarter (14.17%) of the respondents had no timely

initiation of breastfeeding, and nearly one in ten respondents

(10.38%) practiced prelacteal feeding. Nearly two-thirds (64.95)

of the respondents were breastfed in the last 24 h (Table 2).

The prevalence of the low breastfeeding performance index

was 79.05% (95% CI: 78.01, 81.59). This implies that only one

out of five breastfeeding mothers with children under the age

of 6 months correctly performs the recommended breastfeeding

practice (Figure 1).

Factors associated with low
breastfeeding performance index

In the final multivariable model adjusted for the potential

confounders, the BPI was significantly associated with age of the

child, wealth index, educational status, marital status, region of

residence, and number of antenatal care visits.

A 1-month increase in child age increases the odds of low

breastfeeding performance by eleven times (AOR = 11.56; 95%

CI = 6.97, 19.17). The odds of having a low breastfeeding

performance index were more than two and a half times higher

in the richest wealth quintile than in the poorest (AOR =

2.76; 95% CI: 1.18, 6.5). In addition, the low breastfeeding

performance index was more than five times higher among

TABLE 1 Socio-demographic and reproductive health characteristics

of women and children enrolled in the analysis of the breastfeeding

performance index (BPI), the 2019 Ethiopia Mini Demographic and

Health Survey (EMDHS) (n = 4,273).

Variables Weighted

frequency

Weighted

percentage

Wealth index Poorest 880 20.60

Poor 883 20.68

Middle 838 19.61

Richer 800 18.71

Richest 872 20.40

Region Tigray 313 7.40

Afar 53 1.25

Amhara 892 21.08

Oromia 1623 38.39

Somali 218 5.16

Benishangul

Gumuz

49 1.17

SNNPR* 886 20.95

Gambella 21 0.5

Harari 12 0.29

Addis Ababa 138 3.27

Diredawa 23 0.55

Place of residence Urban 1120 26.23

Rural 3152 73.77

Educational status

of the mother

No education 2203 51.57

Primary 1538 36.0

Secondary 360 8.42

Higher 171 4.01

Sex of the child Male 2257 52.84

Female 2015 47.16

Age of the child in

months

0 month 1029 24.08

1 month 996 23.32

2 months 800 18.72

3 months 564 13.21

4 months 382 8.94

5 months 245 5.72

6 months 257 6.02

Age category of the

mother

<20 209 4.89

20-34 2964 69.37

≥35 1099 25.73

Religion Orthodox 1573 36.82

Protestant 1234 28.90

Muslim 1392 32.59

Others** 72 1.70

Marital status Married or living

with partner

3983 93.23

(Continued)
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TABLE 1 (Continued)

Variables Weighted

frequency

Weighted

percentage

Single or living

alone

289 6.77

Antenatal care visits Not attended 944 25.03

1–3 times visits 1185 31.43

Four and more

visits

1642 43.54

Place of delivery Home 1788 47.91

Health facility 1944 52.09

Cesarean section

delivery

No 3544 93.99

Yes 227 6.01

Postnatal visit No 3248 86.15

Yes 522 13.85

*South Nations Nationalities and People’s Region.
**includes Catholic, Traditional, and others.

TABLE 2 The breastfeeding performance index components and the

scoring system among infants aged 0–6 months, Ethiopia, 2019.

Feeding practices Weighted

frequency

Weighted

percentage

score

Timely initiation of

breastfeeding

≤1 hr 2740 75.83 1

>1 hr 873 24.17 0

Pre-lacteal feeding Yes 375 10.38 0

No 3239 89.62 1

Current

breastfeeding

Yes 1305 64.95 1

No 704 35.05 0

Liquids given Yes 541 26.92 0

No 1469 73.08 1

Bottle feeding Yes 639 16.94 0

No 3132 83.06 1

Solid food given Yes 1305 64.95 0

No 704 35.05 1

Formula milk given Yes 78 3.88 0

No 1932 96.12 1

womenwith a higher level of education than amongwomenwith

no education (AOR = 5.41; 95% CI: 2.08, 14.05). Being married

or living with a partner increases the odds of low breastfeeding

performance (AOR= 2.73; 95% CI: 1.18, 6.27) as compared with

singles or living alone due to divorce, widowed, or any other

reason. Compared with women from the Tigray region, women

from Somali (AOR = 5.11; 95 % CI: 2.08, 12.56), Afar (AOR =

3.03; 95% CI: 1.16, 7.91), Oromia (AOR = 1.88; 95% CI: 1.03,

3.41) regions, and Diredawa city administration (AOR = 2.89;

95%CI: 1.04, 8.07) had higher odds of having a low breastfeeding

performance index. Having 1–3 antenatal care visits during their

index child’s pregnancy was associated with two times higher

odds of low breastfeeding performance index (AOR = 2.05;

95% CI: 1.31, 3.19) than women with no antenatal care visits

(Table 3).

Discussion

Breastfeeding, more than any other preventive measure,

has the greatest potential influence on child health and

mortality (30). Our analysis determined the breastfeeding

performance of mothers having infants < 6 months of age by

using the breastfeeding performance index, which comprises

seven components, and identified factors contributing to low

breastfeeding performance in Ethiopia from the 2019 Mini

Demographic and Health Survey data of Ethiopia.

About four women out of five had a low breastfeeding

performance index (79.05%). This indicates that the proportion

of mothers with a high BPI was slightly lower in this study than

the finding reported by Haile D. and Biadgilign S., where 23.6%

of mothers had a high BPI (8). The difference may be related

to the relatively higher cut-off point used to determine the low

BPI category in our study that resulted in a low proportion of

mothers with a high breastfeeding performance index.

Various maternal, child, and healthcare service-related

factors were found to have affected the breastfeeding

performance index. Our investigation revealed that child

age, region of residence, household wealth quintile, antenatal

care (ANC) contacts, educational status, and marital status

as factors significantly associated with the breastfeeding

performance index.

Child age is found to affect the breastfeeding performance

index of mothers. For every 1-month increase in the child’s age,

mothers had an eleven times higher odds of low breastfeeding

performance. Evidence indicates that as the age of the child

increases, the probability of suboptimal breastfeeding increases

(31–33). This could be related to mothers’ tendency to substitute

breastfeeding with other child feeding practices as the child’s

age advances. Substituting breastfeeding with other child feeding

practices may be related to increased mothers’ probability of

getting back to work as the age of the child increases and

maternity leave ends, leading mothers to cease breastfeeding

early (32). Moreover, it may be related to shorter birth intervals

and shorter duration of traditional postpartum care in Ethiopia

by letting the mother stay in the home, which is for a maximum

of 80 days (34).

In addition, economic status was among the factors

impacting breastfeeding. Compared with women from the

poorest wealth quintile category, the low breastfeeding

performance index was more than two and half times higher
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FIGURE 1

Breastfeeding performance score of reproductive age mothers in Ethiopia.

among women from the richest wealth quintile category. Even

though some findings indicate that mothers with a higher

income status breastfeed better (33, 35), in contrast, there are

findings indicating that mothers with a higher income category

breastfeed less than those from low income categories (36, 37)

and this supports the finding in our study. This could occur

because mothers with higher income levels can afford infant

formula and thus easily substitute breastfeeding with it while

focusing on other life activities. In addition, another study

claimed that a lack of workplace breastfeeding laws, support,

and arrangements may interfere with the breastfeeding practice

of employed mothers (38) with a better income status.

Furthermore, having a higher educational status increased

the odds of low breastfeeding performance among mothers.

It was more than five times higher than those women

with no education. Despite studies indicating a positive

association between breastfeeding and education (39, 40), a

study by Tang K. et al. supports our finding that mothers

with higher educational status breastfeed less, particularly

with regard to exclusive breastfeeding practice, as opposed

to early initiation of breastfeeding (37). This may happen

because their educational status enables mothers to understand

the benefits of breastfeeding. On the other hand, women

with a better educational status may be engaged in

income-generating employment. Therefore, it may result

in a lack of time to focus on breastfeeding practice as

opposed to women with low educational status who tend to

be housewives.

Unexpectedly, women who are married or have a

partner living with them had an increased low breastfeeding

performance index as compared with singles or those living

alone due to divorce, widowed, or any other reason. However,

similar findings were reported by studies in some parts of

Ethiopia where single mothers breastfeed better than married

mothers (33, 41). This might be related to both the income

status and work situation of mothers. Married mothers and

those who live with their partners may afford breast milk

substitutes more than single mothers or those who live alone.

Our analysis revealed that having antenatal visits increased

the odds of having a low breastfeeding performance index.

Unlike the positive association between antenatal care services

and breastfeeding practice reported elsewhere (42–44), findings

in this nationally representative large-scale study may possibly

indicate improper breastfeeding counseling to ANC attendant

mothers. It may also be due to the selective accessibility of the

antenatal service in the healthcare system of the country to

thosemothers who are wealthier, highly educated, and employed

mothers with the capacity to afford breastfeeding substitutes and

have less time freedom to breastfeed their children in line with

the recommendation regardless of their breastfeeding literacy.

Regional differences were observed in the breastfeeding

performance index. Compared with women from the Tigray

region, women from Somali, Afar, and Oromia regions,

and Diredawa city administration had Higher odds of

having a low breastfeeding performance index. Similar

inter-regional discrepancies were reported in Ethiopia (45),
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TABLE 3 Factors associated with the BPI in children aged 0–6 months

in Ethiopia, the bivariate and multivariate multilevel logistic regression

analysis (n = 1,985).

Variables Low BPI

COR

(95% CI)

AOR

(95% CI)

Age of the child 10.85 (6.52,

18.08)

11.56 (6.97, 19.17)

Wealth index Poorest 1 1

Poor 1.19 (.71, 1.99) 1.46 (.79, 2.70)

Middle 1.31 (.81, 2.12) 1.79 (.99, 3.24)

Richer 1.32 (.79, 2.21) 1.73 (.91, 3.29)

Richest 2.87 (1.62, 5.08) 2.76 (1.18, 6.50

Educational

status of the

mother

No education 1 1

Primary 1.28 (.88, 1.86) 1.27 (.91, 1.79)

Secondary 1.15 (.65, 2.02) .99 (.49, 2.02)

Higher 6.21 (2.59, 14.86) 5.41 (2.08, 14.05)

Antenatal care

visits

Not attended 1 1

1–3 times visits 1.94 (1.27, 2.97) 2.05 (1.31, 3.19)

Four and more

visits

1.72 (1.18, 2.51) 1.40 (.88, 2.23)

Marital status Married or living

with partner

2.15 (.99, 4.64) 2.73 (1.18, 6.27)

Single or living

alone

1 1

Region Tigray 1 1

Afar 1.35 (.64, 2.89) 3.03 (1.16, 7.91)

Amhara 1.42 (.76, 2.67) 1.74 (.82, 3.68)

Oromia 1.28 (.68, 2.41) 1.88 (1.03, 3.41)

Somali 1.69 (.83, 3.41) 5.11 (2.08, 12.56)

Benishangul

Gumuz

.82 (.48, 1.41) 1.20 (.60, 2.42)

SNNPR .79 (.40, 1.55) .98 (.49, 1.95)

Gambella .82 (.45, 1.50) .78 (.31, 1.93)

Harari 1.46 (.71, 3.01) 1.51 (.68, 3.36)

Addis Ababa 1.83 (.90, 3.69) 1.03 (.42, 2.55)

Diredawa 2.67 (1.18, 6.03) 2.89 (1.04, 8.07)

which can be explained by variations in socio-economics,

culture, and healthcare service availability and accessibility

across regions.

Strength and limitations

One of the strengths of the study was that the analysis

depends on a nationally representative survey with a large

sample size that ensures high precision in the findings. In

addition, the study dealt with a composite index, which

enables us to determine the broader picture of breastfeeding

practice, which otherwise could remain obscured within the

individual practices that constitute the index and thus may

mask the existence of important relationships between BPI and

its determinants.

However, the limitation of this study is that we were

unable to check the association between the low breastfeeding

performance index and childhood illnesses due to lack

of data on such variables. Though it is not possible to

determine the cause-effect relationship in this regard due to

the chicken egg dilemma in the nature of the study design,

had the data been obtained and analyzed, it would have the

benefit of exposing the possible link between the BPI and

childhood illness.

Conclusion

We found that four out of five mothers do not fulfill the

optimal exclusive breast breastfeeding practice. Child age,

antenatal care service, and maternal socio-economic and

demographic factors affect the breastfeeding performance

of women. However, the analysis revealed the rarely

reported relationships between breastfeeding practice and

its determinants. The direction of the relationship between

factors with the breastfeeding performance index was found

to be mostly inversed and against commonly supported

scientific insights that are reported when the breastfeeding

performance index score subcomponent practices are analyzed

separately. Our findings suggest that factors determining

breastfeeding might have shifted toward an unusual direction

of relationship with the breastfeeding performance of mothers.

Therefore, in addition to redirecting the usual focus of

intervention targets by eliminating the usual perception that

better socio-economic, demographic, and service factors result

in better breastfeeding practices, it also implies the need to

validate findings with further longitudinal investigations in

the local context to strengthen evidence and re-orient the

policy interventions.
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