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Background: While the benefits of exclusive breastfeeding are widely

acknowledged, it continues to be a rare practice. Determinants of exclusive

breastfeeding in Tanzania have been studied; however, the existence and

contribution of regional variability to the practice have not been explored.

Methods: Tanzania demographic and health survey data for 2015/2016 were

used. Information on infants aged up to 6 months was abstracted. Exclusive

breastfeeding was defined using a recall of feeding practices in the past

24h. Enumeration areas and regions were treated as random e�ects. Models

without random e�ects were compared with those that incorporated random

e�ects using the Akaike information criterion. The determinants of exclusive

breastfeeding were estimated using the generalized linear mixed model with

enumeration areas nested within the region.

Results: The generalized linear mixed model with an enumeration area

nested within a region performed better than other models. The intra-cluster

variability at region and enumeration area levels was 3.7 and 24.5%,

respectively. The odds of practicing exclusive breastfeeding were lower for

older and male infants, for mothers younger than 18, among mothers residing

in urban areas, among those who were employed by a family member or

someone else, those not assisted by a nurse/midwife, and those who were

not counseled on exclusive breastfeeding within 2 days post-delivery. There

was no statistical evidence of an association between exclusive breastfeeding

practices and the frequency of listening to the radio and watching television.

When mapping the proportion of exclusive breastfeeding, a variability of the

practice is seen across regions.

Conclusion: There is room to improve the proportion of those who practice

exclusive breastfeeding in Tanzania. Beyond individual and setting factors,

this analysis shows that a quarter of the variability in exclusive breastfeeding

practices is at the community level. Further studies may explore the causes of
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variabilities in regional and enumeration area and how it operates. Interventions

to protect, promote, and support exclusive breastfeeding in Tanzania may

target the environment that shapes the attitude toward exclusive breastfeeding

in smaller geographical areas.

KEYWORDS

breastfeeding, mixed models/multilevel models, Tanzania, demographic health

survey, secondary analysis

Introduction

Exclusive breastfeeding (EBF) for the first 6 months of life

improves the chances of survival for neonates and infants (1) by

providing protection against multiple infections and reducing

all-cause mortalities (2). Later in life, the benefits of exclusive

breastfeeding to the child include reduced risks of developing

obesity and developing non-communicable diseases, such as

Type 2 diabetes mellitus (3). Exclusive breastfeeding has also

been associated with better performance in intelligence tests (4).

Despite its benefits, EBF is a rare practice. The latest estimates

of infants who are exclusively breastfed at the global level and in

Tanzania are below 90% (5, 6).

To protect, promote, and support exclusive breastfeeding,

policies, strategies, and interventions are developed based on an

understanding of the determinants of EBF (2). One conceptual

model to describe the enabling environment for breastfeeding

has grouped the determinants into three groups: individual,

settings, and structural (2). Individual level determinants of EBF

include infant-related factors, such as age (7, 8), sex (9–11),

singleton or twin (9), and mother’s attributes, such as age (9),

level of education (7, 9, 12), marital status (12), number of

children (10), area of residence (8, 10, 11), wealth index (9–

11), and alcohol intake (13). Setting-related factors include the

place of delivery (9, 10, 14), provision of counseling on EBF

after delivery (13), paternal level of education (13), occupation

(10), and the practices and experiences among others in the

community (2).

The conceptual model referred to above describes structural

factors as the social context that can shape the attitude toward

EBF by creating an environment that is either supportive of

or opposing EBF (2). The social context may be influenced

by social trends, advertising, socio-cultural norms, and beliefs,

which, while reaching the whole population, affect differently the

different segments of the population (2). And thus, EBF practices

can truly be a local phenomenon (15) that may be determined

by factors beyond an individual’s socio-demographic attributes

(16). For example, Yalcin et al. established that approximately

12.2% of the differences in the proportion of EBF among sub-

Saharan countries were due to country-level differences (9).

There is limited literature on the influence of the social context

on EBF practices in Tanzania (17). Understanding the existence

of this social context and its influence on breastfeeding practices

is crucial to guide interventions.

Using classical statistical methods, it is challenging to

evaluate the effect of the socio-context unless the socio-context

is put as a variable and treated as one of the exposures. Advanced

statistical methods, such as mixed models, may be used to

evaluate the influence of social context on EBF practices and

quantify it (18). The model evaluates the influence of a social

context in two ways. One, the model accounts for a correlation

between subjects, if any, when establishing the estimates of

the outcome of interest by accommodating the hierarchy in

the data through the use of random effects. Two, the model

estimates the contribution of the variability in the outcome of

interest that results from the effect of the social context through

establishing the degree of between and within correlations in

clusters. Different from classical approaches, mixed models

account for the independence of observations, which is expected

in data such as those collected during Demographic and Health

Surveys (DHS). In DHS, participants are clustered within an

enumeration area, which is nested in a region. With regards

to EBF practice, the women in an enumeration area may be

more similar compared to women from other enumeration areas

and may share concerns and information about EBF. Ignoring

this association may lead to underestimating the standard error

which in effect increases the chance of type I error (19). Using

the Tanzania Demographic and Health Survey data (TDHS)

2015/2016, this study uses generalized linear mixed models to

estimate the determinants of EBF accounting for the correlation

in clusters, at the enumeration area and regional level, and

estimates the degree of the variability in the proportion of EBF

that is attributed by this correlation.

Methods

Data source

Data used in this study was the Tanzania 2015/2016 DHS

data. Details on DHS have been described by Croft et al. (20).

At the country level, a sampling frame is usually obtained. To

minimize sampling errors, the country is stratified by geographic

region and by urban/rural areas within each region, followed

by a two-stage sampling to select a household to be surveyed.
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The first sampling is to select a primary sampling unit (PSU)

and then select a household. PSUs are survey clusters that are

usually based on census enumeration areas (EAs). A probability

proportion to size is employed in each stratum to select the PSU.

For each selected PSU, a complete household listing is done.

This is then followed by selecting a fixed number of households

to be surveyed using equal probability systematic sampling.

Because of this, each participant will have a different probability

of participating in the survey. To adjust for differences in the

probability of selection, sampling weights are employed during

the analysis.

At a household, women and men of reproductive age who

are residents or who slept in a household the night before

the survey are eligible participants. In its data collection, the

survey uses four questionnaires: household, women, men, and

biomarkers. The women’s questionnaire asks questions about

women and also those related to their children. The TDHS

2015/2016 was conducted in the whole country where it was

divided into 59 sampling strata and 608 EAs, interviewing about

13,000 women aged 15–49 and 3,200 men aged 15–49. For this

study, information on infants aged 0–6 months was extracted.

As shown in Figure 1, the 2015/2016 TDHS had surveyed 10,233

children under 5 years, of this, 8,958 were dropped as they were

above the age of 6 months. Of those who were aged 0–6 months,

47 were dropped as they were not alive at the time of data

collection and 12were dropped as they were never breastfed. The

information from 1,216 infants was analyzed in this study. Since

the study used information on feeding in the past 24 h, infants

who died before the age of 6 months were excluded.

Data analysis

Measurement of variables

The outcome of interest was EBF at 0–6 months based on

24 h recall, which is the method used in DHS. Infants who

were provided with only breast milk and prescribed medications

were categorized as those who were exclusively breastfed. In the

data set, 16 infants were grouped as currently not breastfeeding,

and who had no information given on the variables, indicating

whether they had been given anything other than breast milk

or whether they ate any solid, semi-solid, or soft food the day

before, were counted as not exclusively breastfed. There were

two (2) infants who were still breastfeeding and had missing

information on eating solid, semi-solid, or soft foods the day

before but were not given anything other than breast milk, they

were therefore counted as practicing exclusive breastfeeding.

Covariate selection for the model was based on previous

literature reports (7–14, 17, 21–23), availability of data, and

a two-stage variable selection approach. Through this process,

the following explanatory variables were selected: infant’s

and mother’s socio-demographic characteristics, setting, and

structural factors. For infants, the variables included sex and

age in months. Mothers’ characteristics included: age in years,

literacy, marital status, area of residence, wealth index, work

history, and frequency of listening to the radio and watching

television (TV). Mother’s variables were categorized as follows:

age in years: categorized into <18, 18–24, and equal to or

above 25; literacy: cannot read at all, able to read only parts

of sentences, and ability to read the whole sentence; marital

status, which was put into groups, those who were living with

a partner during the interview and those that were not; area of

residence: rural and urban; wealth index was categorized into

five (5) categories: poorest to richest; work history: categorized

into working for a family member or someone else, self-

employed, and not working; frequency of listening to the radio

and television, which were both categorized as not at all, less

than once a week, and at least once a week. Two variables were

included under the setting factors: assistance by a midwife/nurse

and counseling on breastfeeding during the first two (2) days

post-delivery by a healthcare provider, which were categorized

into yes and no. Regions of residence and enumeration areas

were included and were used in estimating the structural

factors. TDHS 2015/2016 does not have any data on the HIV

knowledge and status of the participants, and therefore, HIV

status, although a significant contributor to EBF practices, was

not used in the model.

Data analysis

Unweighted and weighted frequency, proportion, and 95%

confidence interval were used to summarize the covariates.

Using the QGIS software, a map of the proportion of EBF at the

regional level was developed using the weighted proportion of

EBF at the regional level.

The two-stage variable selection approach was first carried

out using the Chi-square test and then using the backward

selection. The Chi-square test was used to determine variables

that significantly made a difference between the group, which

exclusively breastfed at 0–6 months, and those who did not.

This then assisted in guiding a decision on which variables to

include in the backward selection. Based on the Chi-square test,

the following covariates were selected to be used for the second

stage selection: infant’s age and sex, mother’s age, literacy, marital

status, area of residence, wealth index, work history, assistance

by midwife/nursed, counseling on breastfeeding, and frequency

of listening to the radio and television. As shown in Table 1, sex

of the infant, mother’s age, current marital status, wealth index,

mother’s residence, frequency of listening to the radio, and

frequency of watching television were not statistically significant

(p > 0.05), they were, however, included in the final model as

they have been reported as key determinants in previous studies.

And the frequency of listening to radio or TV was included in

the final model as our team wanted to explore their contribution

to influence breastfeeding practices.
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FIGURE 1

Participants’ flow.

The backward selection at a p-value of <0.2 was used to

identify the covariates to include in the model. This p-value

was set high to provide room for a liberal criterion and be

able to rule out confounding factors more effectively (19). The

variables selected were: age and sex of an infant, mother’s age,

area of residence, literacy, wealth index, work history, assisted

by a nurse/midwife, counseled on EBF, frequency of listening to

the radio, and watching television. Akaike information criteria

(AIC) were used in model selection, whereby a model with

a smaller score was selected. The Melogit package in STATA

version 16 was used to explore factors associated with EBF

accounting for the hierarchical structure of the data using

generalized linear mixed models. Three models were compared:

Model 1 (standard logistic model): h
(

pij
)

= β0 + βX

Model 2 (random effects model): h
(

pij
)

= β0 + βX+ µi

Model 3 (nested random effects model): h
(

pijk

)

= Xβk|i +

Xβ i + µk|i + µi

where
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h
(

pij
)

and h
(

pijk

)

are logit link functions describing the

logs of odds of child j in region i and enumeration area k,

β ′s are the regression coefficients,

X′s are the covariates,

µi is the region-specific random effects,

µk|i is the random effects capturing the variation due to

different enumeration areas k within a common region i,

Xβk|i captures how enumeration areas affect the slope of X

relationship given common region,

Xβi captures how region affects the slope of X.

Interaction between residence and who hired the respondent

(self-employed, hired by a family member or someone else, or

not employed) and between sex of an infant and residence (rural

or urban) were tested. The interaction between the residence

and who hired the respondent was statistically significant but

did not improve the models’ performance and therefore was

not included in the final model. The third model was the

final model. Overall characteristics of the sample are given as

unweighted case numbers and percentages, whereas overall EBF

prevalence and EBF practices by different independent variables

are reported as weighted percentages. A p-value of < 0.05 was

considered statistically significant.

Results

Background characteristics of the
participants

There was a total of 1,216 infants from 30 regions and 486

enumeration areas, the remaining 122 (20%) enumeration areas

did not have an infant under the age of 6 months. There was an

average of 40 infants within a region with a minimum of three

(3) and amaximum of 100. A total of 57.7% (95% CI (confidence

interval) (54.1, 61.2%) practiced EBF (Table 1).

A map of the proportion of exclusive breastfeeding in

Tanzania shows the variability of the practice across the country.

Generally, the coastal region of Tanzania mainland and those

in Zanzibar have the lowest proportion. Ruvuma, which is not

at the coast, has a proportion of 43.4%, which is lower than

the national average. Mtwara, although a coastal region, has

the highest proportion in the country. Other regions with the

highest proportion of EBF are scattered in the country and

found in Kagera (North-west), Kigoma (West), Arusha (North),

Manyara (North), and Njombe (South) (Figure 2).

As shown in Table 1, there was an almost equal number

of male and female infants (49.2 vs. 50.8%). The majority of

women were aged 25 years and older (55%), while 5.1% were

<18, and 39.9% were aged 18–24 years. More than half of

the participants (66.5%) could read, 86.1% were married or

living with a partner, and 76.4% were from rural areas. About

a quarter of the participants (22.8%) were not working, 36.3%

were working for a family member or someone else and 40.9%

were self-employed. More than half (58.4%) were assisted by a

nurse or midwife during delivery and 32.2% were counseled on

breastfeeding during the first 2 days post-delivery. Participants

listened to the radio more than watching television. A quarter

of the women (25.7%) did not listen to the radio at all, 35.9%

listened less than once a week, and 38.5% at least once a week.

More than half of the women (57.6%) did not watch television at

all, 23.2% watched less than once a week, and 19.2% at least once

a week (Table 1).

Also shown in Table 1 and as described in the data analysis

section, at bivariate analysis, only the infant’s age had a

statistically significant contribution to EBF practices (p< 0.001),

while the infant’s sex did not (p = 0.48). Regarding the mother’s

factors, those that were statistically significant were working

history (p = 0.014), assistance by a midwife/nurse (p = 0.014),

and being counseled on EBF post-delivery (p = 0.028), while

those that were not were the age of the mother (p = 0.063),

marital status (p = 0.502), wealth index (p = 0.415), area of

residence (p = 0.284), frequency of listening to a radio (p =

0.117), and watching TV (p= 0.918).

Factors associated with exclusive
breastfeeding with enumeration areas
(clusters) nested in regions as random
factors

Table 2 shows the results from the final model with crude

and adjusted odds ratio. The final model was developed by

adjusting for infant’s age and sex, mother’s age, type of residence,

literacy level, wealth index, mother’s working status, assistance

by nurse/midwife, counseling on breastfeeding within the first

2 days, frequency of listening to the radio, and frequency

of watching television. When adjusting for all these factors,

infant’s age and sex, mother’s age, type of residence, mother’s

working status, assistance by nurse/midwife, and counseled on

breastfeeding during the first 2 days are associated with EBF;

however, literacy level, wealth index, frequency of listening to

radio and frequency of watching television are not associated

with EBF (Table 2).

Exclusive breastfeeding is less likely practiced as an infant

ages and the difference starts to be statistically significant at the

age of 2 months. Compared with male infants, female infants

were more likely to be exclusively breastfed (AOR=1.58; CI

95% 1.14–2.2; p = 0.007). The odds of practicing EBF increased

by about 2-folds for women who were above 18 years old

compared to those who were younger than 18. Women in rural

areas were more likely to practice EBF than those in urban

areas (AOR=1.94; CI 95% 1.1–3.4; p = 0.022). Mothers who

were self-employed (AOR = 1.9; CI 95% 1.2–3.0; p = 0.008)

or not working (AOR=1.98; CI 95% 1.3–2.9; p = 0.001) were

more likely to practice EBF compared to those employed by a
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TABLE 1 Background characteristics of the participants (N = 1,216).

Overall total (a) Total EBF (b) Yes EBF (b) p-value

n % % 95% CI % 95% CI

1,216 57.7 [54.1, 61.2]

Sex of an infant 0.48

Male 598 49.2 50.8 [47.6, 54.1] 56.6 [52.1, 61.0]

Female 618 50.8 49.2 [45.9, 52.4] 58.8 [53.8, 63.7]

Infant’s age (months) <0.001

0 196 16.1 16.1 [13.9, 18.6] 82.8 [76.4, 87.8]

1 188 15.5 15.6 [13.2, 18.2] 75.7 [67.3, 82.5]

2 175 14.4 15.6 [13.3, 18.2] 74.3 [66.0, 81.2]

3 160 13.2 13.4 [11.4, 15.7] 64.1 [55.1, 72.2]

4 178 14.6 13.5 [11.4, 15.9] 52.2 [43.6, 60.5]

5 125 10.3 10.2 [8.4, 12.5] 30.9 [22.3, 41.2]

6 194 16 15.6 [13.4, 18.1] 14 [8.9, 21.3]

Mother’s age (years) 0.063

<18 62 5.1 5.9 [4.5, 7.7] 41.7 [28.4, 56.3]

18–24 485 39.9 41.2 [37.6, 44.9] 59.8 [54.2, 65.2]

>25 669 55 52.9 [49.5, 56.3] 57.8 [53.1, 62.4]

Literacy 0.05

Cannot read at all 343 28.2 28.5 [25.5, 31.6] 51 [44.8, 57.2]

Able to read only parts of sentence 64 5.3 5.5 [4.0, 7.4] 56.8 [40.9, 71.5]

Able to read whole sentence 809 66.5 66.1 [62.6, 69.4] 60.6 [56.4, 64.7]

Current marital status 0.502

Never in union/widowed/divorced/no longer living together 169 13.9 15.5 [13.2, 18.1] 60.4 [51.3, 68.9]

Married/living with partner 1,047 86.1 84.5 [81.9, 86.8] 57.2 [53.4, 60.9]

Wealth index 0.415

Poorest 298 24.5 25.8 [22.2, 29.7] 52.5 [46.5, 58.4]

Poorer 254 20.9 21.8 [18.9, 24.9] 61.5 [54.2, 68.4]

Middle 217 17.8 17.4 [14.9, 20.1] 58.6 [50.4, 66.3]

Richer 249 20.5 19.7 [16.8, 23.0] 59.4 [51.2, 67.0]

Richest 198 16.3 15.3 [12.9, 18.1] 57.7 [49.1, 65.8]

Mother’s residence 0.284

Urban 287 23.6 27.4 [23.8, 31.3] 54.3 [46.6, 61.8]

Rural 929 76.4 72.6 [68.7, 76.2] 59 [54.9, 62.9]

Who respondent works for 0.014

For family member/someone else 442 36.3 37.4 [33.6, 41.2] 50.9 [45.0, 56.7]

Self-employed 497 40.9 39.4 [36.0, 42.9] 61.8 [56.4, 67.0]

Not working 277 22.8 23.2 [19.2, 27.8] 61.5 [53.9, 68.5]

Assistance: nurse/ midwife 0.014

No 506 41.6 40.9 [37.0, 45.0] 52.8 [47.5, 58.1]

Yes 710 58.4 59.1 [55.0, 63.0] 61 [56.6, 65.3]

During first 2 days health provider: counsel on breastfeeding 0.028

No 824 67.8 65.1 [61.4, 68.6] 54.8 [50.6, 59.0]

Yes 392 32.2 34.9 [31.4, 38.6] 63 [56.8, 68.8]

Frequency of listening to radio 0.117

Not at all 312 25.7 25.8 [22.4, 29.5] 58.9 [52.6, 65.0]

Less than once a week 436 35.9 36.8 [33.5, 40.3] 53.3 [47.3, 59.2]

At least once a week 468 38.5 37.4 [34.0, 40.9] 61.1 [55.6, 66.3]

(Continued)
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TABLE 1 (Continued)

Overall total (a) Total EBF (b) Yes EBF (b) p-value

n % % 95% CI % 95% CI

Frequency of watching television 0.918

Not at all 700 57.6 59.2 [55.2, 63.1] 58 [53.4, 62.4]

Less than once a week 282 23.2 22.6 [19.7, 25.8] 56.4 [49.3, 63.3]

At least once a week 234 19.2 18.2 [15.5, 21.2] 58.2 [50.4, 65.6]

A, unweighted cases; b, weighted.

FIGURE 2

A map of the proportion of exclusive breastfeeding in Tanzania, 2015/2016.

family member or someone else. Women who were assisted by a

nurse/midwife were more likely to practice EBF than those who

were not (AOR = 1.63; CI 95% 1.1–2.4; p = 0.015). Women

whowere counseled on breastfeeding within 2 days post-delivery

were more likely to practice EBF (AOR = 1.49, CI 95% 1.002–

2.2; p= 0.049). While the frequency of listening to the radio and

of watching television had no statistical evidence of increasing

the odds of practicing EBF, those who listened to the radio

every day and those who watched television every day were

more likely to practice EBF compared with those who did not at

all (Table 2).

Looking at the random effect estimates, in a model without

covariates (empty model), the intra-cluster correlation was

23.7% with enumeration areas as the only random effect

and 2% with regions as the only random effect. In a model

without the covariates with enumeration areas nested in the

region, the intra-cluster correlation for regions was 1.6 and

23.1% for enumeration areas. In the final model, there was a
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TABLE 2 Factors associated with exclusive breastfeeding with enumeration areas nested in regions as random factors.

Fixed factors Crude odds ratio p-value Adjusted odds ratio* p-value

Current infant’s age (months)

0 1 1

1 0.71 (0.390, 1.284) 0.256 0.67 (0.360, 1.239) 0.2

2 0.55 (0.304, 0.990) 0.046 0.48 (0.257, 0.882) 0.018

3 0.30 (0.165, 0.541) <0.001 0.25 (0.136, 0.469) <0.001

4 0.16 (0.090, 0.297) <0.001 0.14 (0.076, 0.266) <0.001

5 0.06 (0.032, 0.119) <0.001 0.05 (0.027, 0.108) <0.001

6 0.02 (0.009, 0.035) <0.001 0.01 (0.006, 0.026) <0.001

Sex of an infant

Male 1 1

Female 1.17 (0.891, 1.542) 0.256 1.58 (1.136, 2.200) 0.007

Mother’s age (year)

<18 1 1

18–24 2.64 (1.437, 4.867) 0.002 2.69 (1.297, 5.575) 0.008

25+ 2.21 (1.222, 3.994) 0.009 2.98 (1.451, 6.122) 0.003

Type of residence

Urban 1 1

Rural 1.34 (0.908, 1.971) 0.141 1.94 (1.100, 3.434) 0.022

Literacy

Cannot read at all 1 1

Able to read only parts of sentence 1.16 (0.613, 2.194) 0.649 1.16 (0.541, 2.503) 0.699

Able to read whole sentence 1.42 (1.043, 1.937) 0.026 1.18 (0.795, 1.742) 0.416

Wealth index

Poorest 1 1

Poorer 1.61 (1.062, 2.442) 0.025 2.04 (1.233, 3.375) 0.006

Middle 1.34 (0.853, 2.092) 0.205 1.33 (0.777, 2.288) 0.297

Richer 1.48 (0.945, 2.332) 0.087 1.31 (0.714, 2.390) 0.386

Richest 1.30 (0.779, 2.178) 0.313 1.15 (0.493, 2.690) 0.745

Mother’s working status

Working for family member/Someone else 1 1

Self-employed 1.58 (1.145, 2.184) 0.005 1.98 (1.343, 2.924) 0.001

Not working 1.56 (1.059, 2.294) 0.024 1.88 (1.179, 3.011) 0.008

Assistance by nurse/midwife

No 1 1

Yes 1.54 (1.144, 2.072) 0.004 1.63 (1.101, 2.404) 0.015

During first 2 days health provider: counsel on breastfeeding

No 1 1

Yes 1.42 (1.045, 1.942) 0.025 1.49 (1.002, 2.227) 0.049

Frequency of listening to radio

Not at all 1 1

Less than once a week 0.78 (0.544, 1.122) 0.181 0.97 (0.621, 1.526) 0.906

Almost every day 1.08 (0.754, 1.549) 0.671 1.21 (0.756, 1.941) 0.426

Frequency of watching television

Not at all 1 1

Less than once a week 0.88 (0.621, 1.256) 0.489 0.79 (0.506, 1.219) 0.282

Almost every day 0.92 (0.617, 1.385) 0.703 1.37 (0.731, 2.565) 0.327

(Continued)
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TABLE 2 (Continued)

Fixed factors Crude odds ratio p-value Adjusted odds ratio* p-value

Random effects

Variance (enumeration areas) 1.067564

Variance (regions) 0.1256284

ICC (enumeration areas) 0.24515979

ICC (regions) 0.0368128

p-value <0.0001

*Adjusted for infant’s age and sex, mother’s age, residence, literacy, wealth index, working status, assistance by nurse/midwife, counseled on breastfeeding within first 2 days, frequency of

listening to radio and frequency of watching television.

justification for including enumeration areas nested in regions

as random effects in the model (p-value < 0.0001). In this

model, the proportion of the variance explained by the between

regions’ variations was 3.7%, and that by enumeration areas was

24.5% (Table 2).

Discussion

In this study, the determinants of exclusive breastfeeding

in Tanzania were established using generalized linear mixed

models with enumeration areas nested in regions as random

factors. The study shows that even when accounting for random

factors, individual and setting factors influence EBF practices

in Tanzania. The current study shows that it is plausible to

consider random effects of regions and enumeration areas

when analyzing determinants of breastfeeding in Tanzania using

hierarchical data, such as DHS data. The study also shows that

about a quarter of the variability in EBF practices is contributed

by structural factors in the enumeration area.

Regarding the individual determinants, this study shows that

both infant’s and mother’s factors contribute to EBF practices.

Looking at infant’s factors, the study shows that there is a

decrease in EBF as an infant gets older. This trend has been

reported in other studies in Tanzania (7, 24) and in other

countries (8). This decrease may be contributed by mothers

resuming work and mothers thinking that breastmilk is not

sufficient for an aging infant. Understanding the age at which

there is a general trend to stop EBF may be used to guide

interventions on the time to focus so as to promote EBF practices

and ensure it is done when the infant is 6 months old as

recommended. This study also shows that the sex of the infant

influences EBF practices and that a female infant is more likely

to be exclusively breastfed. This finding is similar to studies done

in other part of Africa (9, 11) and different from a study done in

a different continent where sex did not influence EBF practices

(10). The perceived hunger of the child influences the mother’s

feeding practices (2) and mothers may assume that a male infant

demands more food and not be satisfied by just breastmilk.

Understanding the social context and the perception of mothers

and the community on the perceived hunger of their children

may help in raising an awareness that male infants too need to

be exclusively breastfed.

Regarding the mother’s factors, this study shows that an

increase in the mother’s age is associated with an increased

odds of practicing EBF. This could be because as a woman

ages her autonomy increases and also this woman might have

been exposed to multiple counseling sessions that encourage

EBF during previous pregnancies (16). Family planning that

would help avoid pregnancies at a younger age may indirectly

reduce the proportion of infants not exclusively breastfed. This

study shows that women who were working for someone else

were less likely to practice EBF. This could be due to the

policy at work that does not support EBF practices (2) and also

could be due to the high workload that is making it hard to

practice EBF. Emphasis is to continue to be made to ensure that

environment at work supports a mother’s decision to practice

EBF. And also, there is a need for social support to decrease

the workload for a breastfeeding mother, so as to permit her to

exclusively breastfeed.

Regarding the setting factors, mothers who were assisted by

a nurse/midwife and those who were counseled on breastfeeding

were more likely to practice EBF. A study done in a

hospital setting in Tanzania found that socio-demographic

characteristics of the mother did not influence EBF practices

but counseling provided at the hospital was attributed to

influence EBF practices (16). Counseling and education have

been found to improve the proportion of EBF (25), especially

when provided concurrently at the health facility and in the

community. Tanzania should continue to provide counseling

to promote EBF at health facilities and in the community and

improve the quality of the counseling provided. In Tanzania,

the role of residence in EBF practices has varied, some studies

report that women in urban have done better than those in

rural (21), while others reported no differences (24). Our study

shows that those in rural had higher odds of practicing EBF

than those in urban. Reasons for women in urban having higher

odds of practicing EBF included delivering at Baby Friendly

facilities and therefore exposed to an environment conducive to

supporting and promoting EBF (21). This may be possible that
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delivering at a health facility (22) and being counseled on EBF

post-delivery (13) have been reported to increase the odds of

practicing EBF, and was also shown to be the case in our study.

Further studies may be conducted to evaluate the role of a place

of residence and its relationship with one’s wealth quantiles and

guide interventions.

Education plays a role in a mother’s feeding practices (8, 24)

as a way to provide a mother with the needed information

and equip her with skills that would facilitate appropriate

feeding practices. Our study looked at literacy level and found

no statistical evidence of an association between literacy and

EBF practices as this is perhaps due to the fact that EBF

practices would be influenced by the current capacities of the

woman in accessing and processing information rather that

her education history. This then raises the question of how

to enable a mother to have ongoing access to information on

EBF particularly the most vulnerable ones who are less likely

to practice EBF. These vulnerable women are most likely not

assisted by a nurse/midwife during delivery and not counseled

on EBF post-delivery; it is perhaps going to be challenging

to reach them through interventions at health facilities. While

not statistically significant, women who listened to the radio

or watched television had higher odds of practicing EBF. The

use of mass media has been found effective in improving the

proportion of EBF (26) and Tanzania may consider using them

extensively. The high proportion of the variability found in

the enumeration areas (clusters) perhaps points to another

way health information messages can be improved. Effective

community mobilization would help spread positive messages

and improve EBF coverage.

Variability of EBF practices per geographical area has also

been reported in other studies (8, 10, 11, 15, 27). The current

study has also quantified the variabilities in the proportion

of EBF that results from regional and enumeration areas

differences and shows that greater variability is in enumeration

areas. This confirms that women in a closer geographical

area tend to have similar breastfeeding practices and also

shows that Tanzania is heterogeneous when it comes to

feeding practices. This also shows that there could be cultural

differences in communities, based on local information and

practice, that are influencing EBF practices. As the march

toward improving the proportion of women who practice

EBF moves forward, studies may be designed to explore

the pathway through which these variabilities operate in

these smaller areas. Also, as we head toward the deadline

of meeting the Sustainable Development Goals targets in

2030 and the Global Nutrition Target in 2025, interventions

in these smaller geographical areas may be designed and

implemented to ensure meeting the targets. Tanzania has

adopted a decentralization policy with decision-making and

implementation to improve the wellbeing of the citizens

being made at the district level (few enumeration areas make

a district), hence a structure to support the design and

implementation of these interventions is in place (17) and may

be used.

Being a cross-sectional study, this study cannot establish

a causal effect of EBF practices. The use of the 24-h recall

method to establish the proportion of EBF has been reported

to lead to elevated estimates of EBF (28). However, this

method is acceptable (29). DHS is vigorous in its sampling

techniques and thus ensures a good representation of the

whole country. Also, DHS uses wellformulated tools and

trains its data collectors well. The use of a mixed model has

accounted for correlation in the data, and thus improved the

estimates of the determinants of EBF. Also, being a quantitative

study, the exact contextual factors influencing EBF practices

cannot be pinpointed. However, using generalized linear mixed

models, this study has been able to establish that contextual

factors exist and have been able to quantify their influence on

EBF practices.

Conclusion

The proportion of exclusive breastfeeding in Tanzania still

needs to be improved. In Tanzania, there is significant variability

in the proportion of exclusive breastfeeding contributed to

regional and enumeration areas differences. While some of

the individual determinants for exclusive breastfeeding are

known, it might be challenging to reach the population that

needs help the most to protect, promote, and support exclusive

breastfeeding. Interventions to improve EBF may focus on

changing the socio-cultural norms and general attitude toward

the practice. These practices may be different for different

geographical areas and thus specific geographical interventions

may be designed. Further studies are needed to be conducted

to explore the causes of the variability in these smaller

geographical areas.
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