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The importance of breastfeeding for infant and maternal health is well established.
The World Health Organization recommends that all infants be exclusively
breastfed until they reach 6months of age. The standard indicator to measure
adherence to this criterion is the percentage of children aged 0—5months who
are currently being exclusively breastfed. This paper proposes supplementary
measures that are easily calculated with existing survey data. First, for an accurate
assessment of the WHO recommendation, we estimate the percentage of
infants who are being exclusively breastfed at the exact age of 6months. Second,
an adjustment is proposed for prelacteal feeding. These two modifications,
separately and in combination, are applied to data from 31 low-and middle-
income countries that have participated in the Demographic and Health Surveys
Program since 2015. There is considerable variation in the effects across countries.
The modifications use existing data to provide a more accurate estimate than
the standard indicator of the achievement of the exclusive breastfeeding until
6months recommendation.

exclusive breastfeeding, infant feeding, IYCF indicators, demographic and health survey
data, WHO EBF recommendation

Introduction

Breastfeeding is the biologically normal way of feeding human infants. It provides protection
from infectious disease (1-3), facilitates normal development and cognition, reduces risk of
chronic diseases and is also beneficial for the mother (3-5). It is especially crucial in low-and
middle-income countries where it is estimated that over 800,000 child deaths or (11.6% of all
deaths) are associated with infants not being breastfed as recommended (3).

The mechanisms by which breastfeeding has a protective effect on infant health, while other
forms of feeding have a deleterious impact, are still being studied. They include immune
protection conferred by breastmilk in the form of antibodies and white cells to resist infection,
glycans that bind to pathogens, and breastmilK’s oligosaccharides and lactose which nurture the
growth of beneficial bacteria (6). Breastmilk consumption has a demonstrated long-term
positive effect on the gut microbiome of infants which in turn has been shown to reduce
intestinal and other morbidities, and enables positive neurodevelopmental outcomes (7). On
the other hand, feeding foods or liquids other than breastmilk, including infant formula, deprive
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infants of breastmilK’s protection while introducing pathogens, as well
as potentially damaging the intestinal lining, and increasing
susceptibility to infection. Even small amounts of other foods or liquid
feeds can be damaging (6).

As a global public health recommendation, the World Health
Organization (WHO) and the United Nations Childrens Fund
(UNICEF) advised in the Global Strategy for Infant and Young Child
Feeding that “infants should be exclusively breastfed for the first
6 months of life to achieve optimal growth, development and health”
(8). The Global Strategy explicitly recommends exclusive breastfeeding
over any breastfeeding because feeding other foods or liquids to
infants under 6 months increases their risk of infectious disease. The
World Health Assembly has set a global target of 50% of children
exclusively breastfeeding in the first 6 months of life by 2025 (9).

To ensure these targets are reached, reliable and accurate
monitoring of exclusive breastfeeding (EBF) rates is critical. This is
especially the case in low-and middle-income countries (LMICs)
where infant mortality rates may be high (9). Household surveys
are the main source of information about breastfeeding in LMICs.
The largest survey programs are the Demographic and Health
Surveys (DHS) and the Multiple Indicator Cluster Surveys (MICS),
sponsored by the United States Agency for International
Development (USAID) and UNICEE, respectively. The DHS and
MICS are virtually identical in terms of sampling designs,
questionnaires, indicators, and reporting. This paper refers to DHS
surveys, but its findings can be applied to other household surveys
that collect breastfeeding data, including MICS surveys. In both
programs, estimates are derived from mothers’ reports of
breastfeeding and consumption of liquids and foods by the child in
the 24 h before the survey'.

The large-scale measurement and reporting of EBF prevalence is
complex and necessarily imperfect (10, 11). However, for countries to
create policy and implement programming to improve exclusive
breastfeeding rates, it is essential to have the most accurate
estimates possible.

This paper focuses on the measurement and reporting of
prevalence estimates of EBE First, it highlights a discrepancy between
the EBF recommendation and the standard indicator that is used to
monitor it (12). The WHO recommendation is that “infants should
be exclusively breastfed for the first 6 months of life” (8). However, the
DHS and other indicators measure EBF as the percentage of children
less than 6 months of age who are currently exclusively breastfed, that
is, the prevalence of EBF at age 0-5 completed months. The prevalence
of EBF declines steadily with the age of the child, so the prevalence in
the interval 0-5months is necessarily greater than the prevalence at
the exact age of 6 months. Thus, the standard indicator overestimates
the percentage of children meeting the EBF recommendation and is
frequently misinterpreted (11). This gives a falsely positive view of
EBF prevalence and undermines the urgency of promoting EBE.

Second, the paper describes how prelacteal feeding affects EBF
prevalence. This refers to any liquids and foods that are given to
newborns before the first breastfeed, usually on the first day of life

1 Questions about breastfeeding are only asked about the youngest child
under 2years of age who is living with the mother, and modifications are made

if the child was part of a multiple birth.
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(13). The DHS’s working definition of prelacteal feeding is anything
other than breastmilk given within the first three? days after birth (14).
Prelacteal feeding greatly increases the risk of illness in infants and
young children (15, 16), by disrupting the microbiome, damaging the
intestinal lining, and introducing pathogens (17) thereby increasing
infant morbidity and mortality. Nevertheless, prelacteal feeding is
highly prevalent, particularly in LMICs (16). Prelacteal feeds and
delayed initiation of breastfeeding are strongly associated, and with
increased mortality rates in infants (18). However, the standard
indicator for EBF does not account for prelacteal feeds, thereby
resulting in an overestimate of EBE.

This paper describes alternative calculations of the prevalence of
EBE with the aim of clarifying the standard indicator and describing
additional options for reporting EBF prevalence. We use the data from
31 DHS surveys conducted since 2015 that included the relevant
questions about breastfeeding and for which data files were available
from the DHS website® by 31 August 2022. For countries that had
more than one DHS survey within that interval, we use only the most
recent survey.

Methodology

Five concepts are crucial for interpreting estimates of EBF
prevalence: current (breastfeeding) status, age, exact age, prevalence
of EBF in an age interval, and prevalence of EBF at an exact age.

Current status

Mothers can usually readily say whether a child was ever breastfed
or is still breastfeeding (19). However, a mother cannot respond
reliably to a question about whether the child was exclusively breastfed
from birth until a specific age or time in the past (20). Therefore, the
DHS assesses whether the child is exclusively breastfed at the time of
the survey with “current status” referring to the 24h before the
interview. Current feeding status is determined in the DHS through
multiple questions on whether the child was ever breastfed, and their
consumption or not of liquids and foods other than breastmilk in the
past 24h The variable that is constructed from the DHS data files has
been labeled “ebf”” It takes the value ebf=1 (yes) if the child consumed
only breastmilk during the 24 h prior to the interview, or ebf=0 (no)
if the child consumed other liquids or foods in that time interval’.

However, ebf=1 does not ensure that the child never consumed
anything other than breastmilk. While it is recommended that EBF
be continuous from birth to the introduction of other liquids and
foods at 6 months, it may, in fact, be subject to interruptions. These

2 Surveys in this dataset define prelacteal feeding as anything other than
breastmilk given within the first 3days after delivery. However, future DHS
surveys (DHS 8 Model Questionnaire Phase 8) will define prelacteal feeding as
anything other than breastmilk given within the first 2days after delivery.
Countries may choose to keep the 3day definition for continuity in surveys.
3 www.dhsprogram.com

4 "EBF," with upper case letters, refers to the general concept of exclusive
breastfeeding. “ebf,” with lower case letters, refers to the specific binary

outcome defined here.
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could include prelacteal feeding, subsequent feeding of liquids and
foods other than breastmilk prior to the past 24h and feeding of
liquids and foods other than breastmilk by other caregivers without
the mother’s knowledge. Measurement error is also possible in the
classification into ebf=0 and ebf=1 for the last 24 h and interpretation
error occurs if the classification is understood as indicating as
continuous EBF since birth.

Age and exact age

The distinction between “age” and “exact age” is important for the
measurement of EBE Exact age is calculated from the elapsed number
of days between the reported date of the birth and the date of the
interview with the mother. For DHS, “exact age 6 months” refers to
exactly 183 days after birth. Age, by contrast, as the term is normally
used, refers to an interval. For example, age 0-5 months is a six-month
interval extending from birth up to, but not including exact age of
6months.

Prevalence of EBF in an age interval, and
prevalence of EBF at an exact age

The “prevalence of EBF at age 0-5months” is the number of
children in the age interval who are exclusively breastfed during the
previous 24 h (the numerator) divided by the total number of children
in the age interval (the denominator) times 100. This is what DHS
currently calculates and reports. The WHO recommends that children
be exclusively breastfed for 6 months, implicitly setting a target of
100% prevalence of EBF at exact age 6 months. This paper argues that
the prevalence of 24-h recall of EBF at exact ages can be calculated and
reported in much the same way that the prevalence of EBF is estimated
for age intervals.

Data from the Nepal 2016 DHS survey (Figure 1) illustrates the
difference between estimates based on the two interpretations of the
child’s age. Nepal was chosen as an example of a country with a high
prevalence of EBF at age 0-5 months, but a much lower prevalence of
EBF at exactly 6 months. Figure 1 contains two panels; in each, the

Nepal 2016: Two Perspectives on
the Prevalence of Exclusive Breastfeeding
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FIGURE 1

(A) Prevalence of EBF in the age interval 0-5 months and (B).
Prevalence at exact ages in months.
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vertical axis shows 24-h EBF prevalence, and the horizontal axis shows
age in days from birth to 6 months (rounded to the nearest day). The
EBF estimate is shown by the blue line and upper and lower bounds
of the 95% confidence interval are shown by the red lines.

Figure 1A, the panel on the left, illustrates use of ‘age’ as the
variable and shows an EBF prevalence of 66.1% for ages 0-5months,
as indicated in the Nepal DHS report (21). Figure 1B, the panel on the
right, illustrates the alternative perspective on prevalence where ‘exact
age is used and shows that EBF prevalence is highest in the first
2 months, declining to 65.8% (CI 95%: 60.1-71.2%) at 3 months and
32.5% (CI 95%: 22.4-44.6%) at 6 months.

Prevalence of EBF takes only two values (coded ebf=0and ebf=1)
and is analyzed with logit regression, which adjusts for the survey
design (including sample weights, clusters, and stratification) and
produces confidence intervals as well as point estimates. The usual
estimate of EBF prevalence, corresponding with Figure 1A on the left,
is descriptive and uses logit regression to smooth the month-to-month
data for children aged 0-5months with no covariates. The only
modification required for specific values of age, as in Figure 1B on the
right, is that age in days is included as a linear covariate. Linearity on
the logit scale produces a familiar logistic shape on the scale of the
prevalence. More details on this are provided in Supplementary
File SI.

In addition, the DHS collects data on prelacteal feeding, with a
question which asks whether the child was given anything to drink
other than breastmilk in the first 3days after delivery. This
demonstrates an important limitation of using 24-h EBF recall alone
as a proxy for EBF since birth.

EBF prevalence can be recalculated to take prelacteal feeding into
account by assigning ebf=0 to children for age 0-5months who
received prelacteal feeding.

Results

This paper presents analyses of the DHS data for 31 countries of
prevalence of exclusive breastfeeding in the age interval 0-5months;
EBF at the exact age of 6 months; EBF 0-5 months with children who
received prelacteal feeds excluded from the EBF estimate; and EBF at
6 months with children who received prelacteal feeds excluded from
the EBF estimate.

Table 1 lists the DHS countries from lowest to highest EBF
0-5 months and provides the numerical values (other than confidence
intervals) for the figures below. It also includes the unweighted and
weighted number of children used for each estimate. The number of
children reflects the sample size and the fertility level in the country.
It ranges from 177 in Armenia to 1,636 in Malawi, except for the much
larger frequencies of 3,193 in Nigeria and 22,865 in India.

Column B shows exclusive breastfeeding prevalence from 0 to
5months. This is the estimate that is reported in the DHS. Column G
shows the prevalence of exclusive breastfeeding at six completed
months of age excluding infants who received prelacteal feeds. This is
a more accurate estimate of infants who of the proportion of children
who are exclusively breastfed until 6months of age, as
recommended by WHO.

It is worth noting that there are significant variations in the
differences between EBF 0-5m and EBF 6 m, ranging from differences
of 13 to 45 percentage points. When prelacteal feeding is taken into
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TABLE 1 Estimates of EBF, showing the effects of changing the standard calculation and reporting to one that corresponds with the WHO criterion for
age, and adjusting for prelacteal feeding (31 DH surveys conducted since 2015).

A B C D E F G H | J
Survey and date EBF EBF at Difference EBF 0-5m Difference EBF at 6m Difference n (unweighted) n (weighted)
0-5m 6m (C-B) (EBF minus (E-B) (EBF minus (G-C) (EBF at
6 m-EBF prelacteal 0-5m minus prelacteal 6m minus
0-5m) feeding prelacteal feeding prelacteal
feeding-EBF feeding-EBF
0-5m) at 6m)
% % % % % % %
Albania 2017 36.7 22 —14.8 314 -53 252 —-11.5 285 283.7
Angola 2015-16 37.7 10.8 —26.8 36.1 -1.5 10.9 —26.8 1,620 1486.2
Armenia 2015-16 44.5 8 —36.4 42.5 -2 8.4 -36.1 177 172
Bangladesh 2017-18 65 259 —39.1 49 -15.9 24 —41 971 953.5
Benin 2017-18 41.7 12 —-29.7 37.8 -39 11.8 -29.9 1,381 1386.6
Cameroon 2018 40.2 24.5 -15.7 32.7 —7.4 17.6 —22.6 986 1030.2
Ethiopia 2016 57.5 29.5 —28 55.7 -1.7 28.8 —28.7 1,092 1184.9
Gambia 2019-20 53.6 19 —34.6 48.9 —4.7 18.2 —35.4 1,003 896.6
Guinea 2018 334 13.2 -20.3 26.6 —6.8 11.2 =222 916 912.5
Haiti 2016-17 39.9 7.9 -32 36.2 -3.6 79 -31.9 700 660.3
India 2019-21 63.8 42.2 -21.6 55.7 -8.1 38.2 —25.6 22,865 22404.4
Jordan 2017-18 25.6 6.4 -19.2 17.6 -8 4.8 —20.8 1,218 1059.4
Liberia 2019-20 55.2 289 —26.3 53.5 -1.7 27.8 —27.5 562 554.8
Madagascar 2021 55.2 16.6 —38.6 44.4 -10.8 16.8 —38.4 1,291 1260.6
Malawi 2015-16 61.2 24.7 —36.4 59.2 -1.9 25.1 —36.1 1,636 1627.4
Maldives 2016-17 63.5 47 —16.5 59.9 -3.6 47.2 —16.3 288 280.8
Mali 2018 40.5 15.2 —25.3 34.5 —6 12.2 —-28.3 997 1,087
Mauritania 2019-21 41.1 18.1 -23 34.4 —6.7 13.9 —-27.2 1,202 1,250
Nepal 2016 66.1 325 —33.6 48.8 -17.2 24 —42.1 467 4432
Nigeria 2018 28.8 15.6 -13.3 23 -59 12.5 -16.3 3,193 3218.7
Pakistan 2017-18 47.5 32.6 -15 15.4 —32.1 9.4 -38.1 1,117 1138.9
Papua New Guinea
2016-18 62.3 25.8 -36.5 56.2 —6.1 20.8 —41.6 886 903
Rwanda 2019-20 80.9 62.5 —-18.4 78.8 -2.1 61.8 -19.1 747 781.5
Sierra Leone 2019 54.2 18.9 —-35.3 51.4 2.7 17.4 —36.8 994 968.7
South Africa 2016 31.6 15.8 —15.8 27.1 —4.5 13.7 -17.9 346 345.3
Tajikistan 2017 36.2 10.2 —-259 31.7 —4.5 9.3 —26.9 553 587.8
Tanzania 2015-16 59.2 14.6 —44.6 52.2 -7 16.9 —42.3 1,015 998.5
Timor-Leste 2016 51.2 29 -22.1 439 -7.3 28.2 -23 743 728
Uganda 2016 65.7 32.8 -32.9 51.7 —14.1 31.8 —34 1,482 1443.3
Zambia 2018 70 26.1 —43.9 65.4 —4.5 28.1 —41.9 1,019 1019.7
Zimbabwe 2015 48 11.1 -36.9 45 -3 11.6 —-36.3 603 612.1
account, the difference is even larger. Furthermore, 15 out the 31 The results of the analyses showing the differences between

countries have not reached the target of 50% EBF 0-5m. (Table 1 gives  alternative approaches to measuring the prevalence of EBF in the 31

the numerical values of the estimates that are shown in Figures 4, 5,  surveys are shown in Figures 2-5.

and 6, along with the differences from the standard estimates for Figures 2 and 3 present estimates using the two perspectives on

months 0-5). age in five graphs. Prevalence is shown on the horizonal axis, with the
countries sorted from lowest to highest point estimates. For each
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country, a short horizontal line shows the 95% confidence interval,
with a dot for the point estimate. Figure 2 (like Figure 1A) shows the
prevalence of EBE, as usually presented, in the age interval 0-5 months,
ranging from the lowest levels in Jordan (25.6%) and Nigeria (28.8%)
to the highest levels in Zambia (70.0%) and Rwanda (80.9%).

Figure 3 includes four panels, showing the prevalence and
confidence intervals at exact ages of 3, 4, 5, and 6 months. The four
panels all have the same vertical and horizontal axes as Figure 2. The
countries are sorted by prevalence at 6 months (this is not necessarily
the same as the sorted order by 0-5 months in Figure 2). The panels in

Prevalence of Exclusive Breastfeeding
for Children Age 0-5 Months

30

—_—

Countries sorted
20
L

10
L

o

40 80
Prevalence (%)

FIGURE 2

Prevalence of EBF in age interval 0—5 months (31 DHS surveys
conducted since 2015).

10.3389/fnut.2023.1058134

Figure 3 show the steady reduction in EBF prevalence as children get
older. Of note, it also shows a gradual reduction, from month to
month, in the range of prevalence across countries. By 6 months, the
EBF prevalence ranges from the lowest levels in Jordan (6.4%), Haiti
(7.9%), and Armenia (8.0%) to the highest levels in India (42.2%)
Maldives (47.0%), and Rwanda (62.5%). Figure 3d, the bottom right
panel (prevalence at exactly 6 months), is a more accurate depiction
than Figure 2 of the achievement of the WHO recommendation that
all children be exclusively breastfed for the first six months of life.

Figure 4 is a scatterplot with a red dot for each survey, comparing
the estimated prevalence at exactly 6 months (the vertical axis) with
the estimated prevalence at 0-5 months (the horizontal axis). The
figure includes a straight line representing equality of the two
measures; if there were no difference between the two estimates, the
red dots would be on the line. The vertical distance between the points
and the line is the difference between the two measures. This difference
ranges from —13.3% for Nigeria to —44.6% for Tanzania. The
difference tends to be greater if the prevalence at 0-5 months is
greater. The outlier on the right is Rwanda, which has the highest
levels on both axes (also seen in Figures 2 and 3). The difference,
—18.4%, is relatively small, compared with the other surveys.

Figure 5 is similar to Figure 4 but compares the adjusted
prevalence of EBFE after re-classifying the children who received
prelacteal feeding, to the unadjusted prevalence at 0-5 months. For
each country, the difference is the vertical distance between the blue
line and the red dot for that country. For both axes, the reference age
is the interval 0-5 months. For most surveys, the difference is small.
However, the difference is 8.0% or more in 7 surveys: Pakistan
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£ =
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FIGURE 3

DHS surveys conducted since 2015).

Prevalence of Exclusive Breastfeeding for
Children at Exact Age 3, 4, 5, or 6 Months
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Prevalence of EBF at exact ages in months, namely (A). Exactly 3 months, (B). Exactly 4 months, (C). Exactly 5 months, and (D). Exactly 6 months (31
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FIGURE 4

Prevalence of EBF at exact age 6 months compared with the
unadjusted prevalence at age 0-5 months (31 DHS surveys

conducted since 2015).
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FIGURE 5

Prevalence of EBF at age 0—-5 months, adjusted for prelacteal
feeding, compared with the unadjusted prevalence at age
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(—32.1%), Nepal (—17.2%), Bangladesh (—15.9%), Uganda
(—14.1%), Madagascar (—10.8%), India (—8.1%), and Jordan
(—8.0%). This list includes all the surveys that are in South Asia, but
it is not limited to South Asia; the effect is greater in Uganda and
Madagascar than in India. The outlier at the bottom of the figure
represents Pakistan. The effect is about twice as large in Pakistan as
in Nepal or Bangladesh.

The combined effect of the two adjustments is shown in Figure 6.
The horizontal axis is the usual estimate of EBF prevalence for months
0-5. The vertical axis is the estimate for exact age 6 months, with
removal of children who had prelacteal feeding shifted from ebf=1 to
ebf=0. The vertical distance between the line and the point is the net
change in the estimate due to the combined adjustment. The two
adjustments are usually additive but, in some countries, they offset
each other. For example, Pakistan is not an outlier in Figure 6, because
its relatively high level of sustained breastfeeding tends to offset its
high level of prelacteal feeding.

Limitations

The principal limitation of this study is the potential for recall bias.
Highly accurate measurements of exclusive breastfeeding from birth
to 6 months can only be carried out prospectively, given the limitations
of maternal recall (20). The data for this analysis are based on recall of
the three-day interval immediately following the birth (for prelacteal
feeding) and on the past 24 h (for exclusive breastfeeding). One study
suggested that recall bias in relation to prelacteal feeding might
be minimal (16), and where it exists, there is little reason to suspect
that there would be differential recall that would affect results (22).
Twenty-four hour recall is practical and has low recall bias, but tends
to overestimate exclusive breastfeeding (23, 24). However, a mother’s
recall of intake could still be incorrect, and health workers or other
household members may have given the child other liquids or foods
without the mother’s knowledge. By taking the data at face value,
we produce estimates of the duration and prevalence of exclusive
breastfeeding that are necessarily biased upwards. Despite the
limitations of maternal recall of the first few days following birth and
over the past 24-h (25, 26), these measures continue to be used in most
large surveys such as the DHS. Thus, the majority of studies that
report on exclusive breastfeeding suffer the same limitation. Hence,
our estimation of breastfeeding at 6 months of age still gives a more
accurate estimate than the standard indicator of the achievement of
the recommendation of exclusive breastfeeding until 6 months.

A second limitation is that the procedure to estimate the
prevalence of exclusive breastfeeding at exactly 6 months is based on
a simplifying assumption that the trajectory during the first 6 months
is linear on the logit scale. It is possible that the trajectory is not so
simple, but the current status data do not provide sufficient statistical
power for fitting a more complex pattern. Again, despite this
limitation, our estimation is a more accurate indicator of exclusive
breastfeeding until 6 months.

Discussion and conclusions

Prevalence of EBF at 6months is necessarily less than the
prevalence at 0-5months. The estimates would only be the same if all
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children were exclusively breastfed for 6 months, in which case, both
would be 100%. Exclusive breastfeeding status in Rwanda comes
closest to this, but even there, almost 40% of infants are not exclusively
breastfed at 6 months of age. Many other countries show even larger
discrepancies when estimating EBF using the alternative methods.

This paper demonstrates the limitations to the standard EBF
calculation for the range 0-5 months and shows that a calculation of
EBF at exact age of 6 months, and taking prelacteal feeding into
account, provides a more accurate assessment of infant feeding
practices. EBF prevalence at exactly 6 months is a more accurate
indication of how well countries are progressing toward the
achievement of the WHO recommendation that infants be exclusively
breastfed for 6 months. In addition, taking into account data collected
on prelacteal feeding in the DHS would also assist in providing a more
accurate assessment of the state of infant feeding practice, particularly
for countries where prelacteal feeds are common. For example, the
Nepal DHS 2016 reports a prevalence of 66% EBF 0-5months.
However, the actual prevalence of children who are exclusively
breastfed, including not receiving prelacteal feeding, until 6 months of
age is 24%. Moreover, only one country in the dataset, Rwanda, is even
halfway toward meeting the recommendation. It is unlikely that many
countries will even reach the much more modest target of 50% EBF in
the first 6 months.

This more accurate assessment of whether infants are being fed in
accordance with WHO recommendations is essential if adequate
resources are to be committed to promoting and protecting
breastfeeding, including exclusive breastfeeding.

Based on the analysis of 31 DHS surveys conducted since 2015,
we suggest that future monitoring of EBF include two indicators to
supplement the estimated prevalence of EBF for children 0-5months
which is currently in use. The additional indicators are the estimated
prevalence of EBF at exact age 6 months with a deduction for the
prevalence of prelacteal feeding.

The methods suggested in this paper utilize existing DHS
questions and data and do not require any additional questions or
increase the burden on respondents. The statistical analysis involved
in calculating EBF prevalence at exact age and taking prelacteal
feeding into account is not onerous.

The suggested modifications will not provide a perfect assessment
of EBE. Using 24-h recall has limitations, and more accurate measures
of EBF using prospective research are difficult and expensive.
However, in order to have sound policy and programming to

References

1. Lamberti LM, Fischer Walker CL, Noiman A, Victora C, Black RE. Breastfeeding
and the risk for diarrhea morbidity and mortality. BMC Public Health. (2011) 11:S15-5.
doi: 10.1186/1471-2458-11-S3-S15

2. Lamberti LM, Zakarija-Grkovi¢ I, Fischer Walker CL, Theodoratou E, Nair H,
Campbell H, et al. Breastfeeding for reducing the risk of pneumonia morbidity and
mortality in children under two: A systematic literature review and meta-analysis. BMC
Public Health. (2013) 13:518-8. doi: 10.1186/1471-2458-13-S3-S18

3. Victora CGP, Bahl R, Barros AJD, Franga GVA, Horton S, Krasevec J, et al.
Breastfeeding in the 21st century: epidemiology, mechanisms, and lifelong effect. Lancet.
(2016) 387:475-90. doi: 10.1016/S0140-6736(15)01024-7

4. Adetola L], Stuebe A. Long-term maternal benefits of breastfeeding. Contemporary
OB/GYN. (2018) 63:26-9.

5. Adetola L], Stuebe A. Enabling breastfeeding to support lifelong health for mother
and child. Obstet Gynecol Clin N Am. (2020) 47:363-81. doi: 10.1016/j.0gc.2020.04.001

Frontiers in Nutrition

10.3389/fnut.2023.1058134

contribute to the goal of exclusive breastfeeding for all infants for their
first 6 months, it behooves us to have the most accurate estimates
possible using the data that we already have. The recommendations in
this paper would make a significant contribution toward achieving
that goal.

Data availability statement

Publicly available datasets were analyzed in this study. This data
can be found here: https://dhsprogram.com/

Author contributions

TP and BB conceptualized the study, TP conducted the statistical
analysis and drafted the initial version of the manuscript. KG, SM, and
BB provided significant additional input. All authors and approved the
final manuscript.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fnut.2023.1058134/
full#supplementary-material

6. Gribble KD. Mechanisms behind Breastmilk's protection against, and artificial baby
Milk's facilitation of, Diarrhoeal Illness. Breastfeed Rev. (2011) 19:19-26. PMID:
22053500

7. Granger CL, Embleton ND, Palmer JM, Lamb CA, Berrington JE, Stewart CJ.
Maternal breastmilk, infant gut microbiome and the impact on preterm infant health.
Acta Paediatr. (2021) 110:450-7. doi: 10.1111/apa.15534

8. WHO, UNICEE Global Strategy for Infant and Young Child Feeding. Geneva: World
Health Organization (2003).

9. WHO. Comprehensive Implementation Plan on Maternal, Infant and Young Child
Nutrition. Geneva: World Health Organization (2014).

10. Greiner T. Exclusive breastfeeding: measurement and indicators. Int Breastfeed J.
(2014) 9:18-8. doi: 10.1186/1746-4358-9-18

11. WHO, UNICEE. Meeting Report. In inter-Agency Technical Consultation on Infant
and Young Child Feeding Indicators. Geneva: World Health Organization (2018).

frontiersin.org


https://doi.org/10.3389/fnut.2023.1058134
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://dhsprogram.com/
https://www.frontiersin.org/articles/10.3389/fnut.2023.1058134/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fnut.2023.1058134/full#supplementary-material
https://doi.org/10.1186/1471-2458-11-S3-S15
https://doi.org/10.1186/1471-2458-13-S3-S18
https://doi.org/10.1016/S0140-6736(15)01024-7
https://doi.org/10.1016/j.ogc.2020.04.001
https://doi.org/22053500
https://doi.org/10.1111/apa.15534
https://doi.org/10.1186/1746-4358-9-18

Pullum et al.

12. Pullum TW. Exclusive breastfeeding: aligning the indicator with the goal. Glob
Health Sci Pract. (2014) 2:355-6. doi: 10.9745/GHSP-D-14-00061

13. Raina SK, Mengi V, Singh G. Determinants of Prelacteal feeding among infants of
RS Pura block of Jammu and Kashmir, India. ] Fam Med Prim Care. (2012) 1:27-9. doi:
10.4103/2249-4863.94446

14. ICE. Demographic and Health Survey Interviewer’s Manual. Rockville, Maryland:
ICF (2020).

15. Brewster D. Prelacteal versus early infant feeding and morbidity in Timor-Leste. J
Pediatr Gastroenterol Nutr. (2014) 59:155-6. doi: 10.1097/MPG.0000000000000435

16. Neves PAR, Vaz JS, Ricardo LIC, Armenta-Paulino NN, Barros AJD, Richter L,
et al. Disparities in early initiation of breast feeding and prelacteal feeding: a study of
low-and middle-income countries. Paediatr Perinat Epidemiol. (2022) 36:741-9. doi:
10.1111/ppe.12871

17.Nguyen P, Binns CW, Ha AVV, Chu TK, Nguyen LC, Duong DV, et al.
Prelacteal and early formula feeding increase risk of infant hospitalisation: a
prospective cohort study. Arch Dis Child. (2020) 105:122-6. doi: 10.1136/
archdischild-2019-316937

18. Patel A, Bucher S, Pusdekar Y, Esamai F, Krebs NF, Goudar S, et al. Rates and
determinants of early initiation of breastfeeding and exclusive breast feeding at 42
days postnatal in six low and middle-income countries: a prospective cohort study.
Reprod Health. (2015) 12:510-0. doi: 10.1186/1742-4755-12-52-S10

19. Launer LJ, Forman MR, Hundt GL, Sarov B, Chang D, Berendes HW, et al.
Maternal recall of infant feeding events is accurate. | Epidemiol Community Health.
(1979) 46:203-6. doi: 10.1136/jech.46.3.203

Frontiers in Nutrition

08

10.3389/fnut.2023.1058134

20. Bland RM, Rollins NC, Solarsh G, van den Broeck ], Coovadia HMChild Health
Group. Maternal recall of exclusive breast feeding duration. Arch Dis Child. (2003)
88:778-83. doi: 10.1136/adc.88.9.778

21. Ministry of Health. Nepal Demographic and Health Survey. Kathmandu, Nepal:
Ministry of Health (2016).

22.Nguyen PH, Keithly SC, Nguyen NT, Nguyen TT, Tran LM, Hajeebhoy N.
Prelacteal feeding practices in Vietnam: challenges and associated factors. BMC Public
Health. (2013) 13:932-2. doi: 10.1186/1471-2458-13-932

23. Andarge SD, Fenta EH, Gebreyesus SH, Belachew RY. One-week recall period
gives a more accurate estimate of exclusive breastfeeding practice than 24-h recall among
infants younger than six months of age. Int Breastfeed J. (2021) 16:1-65. doi: 10.1186/
513006-021-00411-2

24. Hussein TH, Mgongo M, Katanga J, Uriyo JG, Damian D], Stray-Pedersen B, et al.
Exclusive breastfeeding rates and factors associated with exclusive breastfeeding
practices in northern Tanzania: measurement using two different Methodologies-24
hours recall and recall since birth. Int ] MCH AIDS. (2019) 8:32-43. doi: 10.21106/
ijma.258

25.Li R, Scanlon Kelley S, Serdula Mary K. The validity and reliability of maternal
recall of breastfeeding practice. Nutr Rev. (2005) 63:103-10. doi:
10.1111/j.1753-4887.2005.tb00128.x

26. Abdel-Hady DM, El-Gilany A-H. Calculating exclusive breastfeeding rates:
comparing dietary “24-hour recall” with recall “since birth” methods. Breastfeed Med.
(2016) 11:514-8. doi: 10.1089/bfm.2016.0032

frontiersin.org


https://doi.org/10.3389/fnut.2023.1058134
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.9745/GHSP-D-14-00061
https://doi.org/10.4103/2249-4863.94446
https://doi.org/10.1097/MPG.0000000000000435
https://doi.org/10.1111/ppe.12871
https://doi.org/10.1136/archdischild-2019-316937
https://doi.org/10.1136/archdischild-2019-316937
https://doi.org/10.1186/1742-4755-12-S2-S10
https://doi.org/10.1136/jech.46.3.203
https://doi.org/10.1136/adc.88.9.778
https://doi.org/10.1186/1471-2458-13-932
https://doi.org/10.1186/s13006-021-00411-2
https://doi.org/10.1186/s13006-021-00411-2
https://doi.org/10.21106/ijma.258
https://doi.org/10.21106/ijma.258
https://doi.org/10.1111/j.1753-4887.2005.tb00128.x
https://doi.org/10.1089/bfm.2016.0032

	Estimating the prevalence of exclusive breastfeeding with data from household surveys: Measurement issues and options
	Introduction
	Methodology
	Current status
	Age and exact age
	Prevalence of EBF in an age interval, and prevalence of EBF at an exact age

	Results
	Limitations
	Discussion and conclusions
	Data availability statement
	Author contributions
	Conflict of interest
	Publisher’s note
	Supplementary material

	 References

