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ABSTRACT

Objective We assessed the sociodemographic and
maternal—child characteristics associated with age-
appropriate breast feeding among children aged 0-23
months in Ghana.

Methods We pooled data on 12743 children aged 0-23
months from three Demographic and Health Surveys
(2003, 2008 and 2014) and three Multiple Indicator
Cluster Surveys (2006, 2011 and 2017-2018). The
outcome was age-appropriate breast feeding from birth to
23 months, with age-appropriate breast feeding defined
as exclusive breast feeding at 0-5 months (ie, at less
than 6 months) and breastfeeding alongside appropriate
complementary feeding at 6—23 months. Potential
determinants were maternal—child sociodemographic,
obstetric and healthcare factors. Logistic regression

was used to determine the factors associated with age-
appropriate breast feeding. We accounted for the complex
sampling design of the cross-sectional surveys in the
analysis.

Results Most children aged 0-3 months were exclusively
breastfed. Among children aged 4-5 months, the most
common feeding pattern was breastfeeding alongside
water and/or solid foods. Exclusive breastfeeding
prevalence in children less than 6 months peaked in 2008
at 62.8% and declined to 42.9% in 2017. For 6-11 month
olds, the percentage experiencing age-appropriate breast
feeding has been stable over the last four surveys, ranging
from 79.3% in 2008 to 81.1% in 2017. Age-appropriate
breast feeding in 12—23 month olds declined from 77.8%
in 2003 to 61.2% in 2017. Rural residence, younger age,
non-facility births and multiple births were associated
with decreased odds of exclusively breast feeding. For
6-11 month olds, age-appropriate breast feeding was less
likely if the woman did not receive postnatal care. Younger
age, being unmarried, high income, wanting a child later
and earlier birth order were associated with decreased
odds of age-appropriate breast feeding in 12-23 month
olds.

Conclusion Ghanaian children are now less likely to

be exclusively breastfed than they were a decade ago.

To succeed, breastfeeding promotion programmes

should adopt approaches that address the predictors of

," Laura L Oakley

.2 Milly Marston,?

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This study used a series of large nationally repre-
sentative samples of woman—child dyads from rural
and urban areas of Ghana.

= Information was available on a wide range of so-
ciodemographic and maternal—child characteristics.

= WHO recommended definitions and cut-offs were
used to categorise the age-appropriate breastfeed-
ing indicators.

= The study’s main limitation is the reliance on ma-
ternal recall of breastfeeding practices to measure
age-appropriate breast feeding.

suboptimal breast feeding at each age, as identified in this
study.

BACKGROUND

Exclusive breast feeding for the first 6months
of life and continued breast feeding with appro-
priate complementary foods from 6months to
at least 2years is recommended by the WHO
and UNICEF as the best approach to feeding
infants aged 0-23 months.' * Breast feeding,
particularly exclusive breast feeding for the first
6months, confers several benefits for the infant.?
For instance, breastmilk contains antibodies and
immune cells that confer passive immunity on
the suckling infant and play a critical role in the
immune tolerance of the infant in early life.*®
Despite the proven benefits of breast feeding,
women in Ghana have reported introducing
other foods and stopping breast feeding earlier
than recommended.’

Historically, Ghana’s exclusive breast-
feeding rate has been low (2.2% in 1988,
7.4% in 1993, 31.5% in 1998),” though it
increased to a peak of 63% in 2008.% Recent
reports from the 2017-2018 Ghana Multiple
Indicator Cluster Survey (MICS) showed that
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the rate has since declined to 42%.” The trend over the
last decade demonstrates that unless effective efforts are
taken to reverse the downward trend in the exclusive
breastfeeding rate, Ghana is on track to miss the WHO’s
2025 target of exclusively breast feeding 50% of newborns
during their first 6months of life."

A range of factors, including sociodemographic
(maternal education, maternal age, urban-rural resi-
dence, marital status, maternal employment and income
level) and obstetric characteristics (mode of delivery,
place of delivery, parity, antenatal visits, postnatal care
and preterm birth) of mothers and their immediate
family influence breastfeeding decisions and practices
in Africa and other low-income settings.'"™"> However,
the range of determinants and the magnitude of the
effect vary both between countries and within countries
between different regions. For instance, in Ghana, no
association was found between maternal education and
exclusive breast feeding in a population-based study in
2013.'"° However, women with tertiary education were less
likely than those with no education to practice exclusive
breast feeding in a study in child welfare clinics in 2018."”
Adolescent women were less likely than older women to
practise exclusive breast feeding in studies in 2018 and
2020," '®* though no evidence of association was found
with age in a study in 2013."°

Understanding the factors that hinder age-appropriate
breast feeding could help inform the design of inter-
ventions to improve the number of age-appropriately
breastfed children and reverse the current declines in
the duration of breast feeding in Ghana. Using data from
six nationally representative population-based surveys,
we investigated the sociodemographic and maternal
obstetric factors and child characteristics associated with
age-appropriate breast feeding among Ghanaian chil-
dren aged 0-23 months.

METHODS

Data sources

Our study is a secondary analysis of data from the Demo-
graphic and Health Survey (DHS) and the Multiple Indi-
cator Cluster Survey (MICS). The three rounds of DHS
data included in this analysis were collected in 2003, 2008
and 2014 while the MICS data were collected in 2006,
2011 and 2017-2018. Both DHS and MICS are nationally
representative, repeated cross-sectional, population-based
household surveys that use a comparable methodology to
collect, analyse and disseminate information on popu-
lation health and demographic trends of women, chil-
dren and men of selected households using a multistage
stratified cluster sampling approach. For the surveys
analysed in this study, Ghana’s former 10 administrative
regions were stratified into urban and rural areas and
further divided into clusters (enumeration areas) using
the probability proportional to size method based on the
number of households. Households in each cluster were
listed, and systematic methods were used to select a fixed

number of households from each cluster for interviews.
Both DHS and MICS oversampled rural enumeration
areas in Ghana’s middle and northern regions.

MICS and DHS work closely together and use inter-
agency processes to ensure that survey instruments are
as comparable as possible.'’ In addition, both surveys
were carried out by the Ghana Statistical Services, in
collaboration with other public institutions and minis-
tries, using the same sampling frame, similar procedures
and processes, permitting the pooling of data across the
surveys. A detailed description of the sample design,
questionnaires used, and methodology of the surveys is
published elsewhere.” 2

Study population

This study included only children born in the 2years
before the survey who were alive and living with their
mothers at the time of the survey. Only the last-born child
was included in the analysis for women who delivered
more than one child in the 2years preceding the survey.
Children older than 23 months were excluded.

Definitions of indicators

Outcome variable

In both DHS and MICS, women were asked about their
children’s feeding practices 24 hours preceding the
interview. Women were asked if they ever breastfed the
child, were still breastfeeding the child, how long after
birth they first put the child to the breast and if the child
was given anything to drink other than breastmilk in the
first 3days after delivery. In addition, the surveys asked
women about (1) other types of milk (powder/tinned
milk, formula or fresh milk), (2) plain water, (3) non-
milk liquids (juice drinks, tea, flour water (zomkom) or
coffee) and (4) solid, semisolid or soft foods the child
had the day or night before the interview. This informa-
tion was used together with the child’s current age to esti-
mate the child’s current breastfeeding status.

For the analysis reported here, the outcome of interest
was age-appropriate breast feeding, defined as the feeding
of infants 0-5 months (ie, less than 6months old) with only
breastmilk and no other liquids or solids except for oral
rehydration salt, drops and syrups (vitamins, mineral supple-
ments or medicines) in the 24 hours preceding the interview;
and the feeding of children aged 6-23 months with breast-
milk as well as solid, semisolid or soft foods in the 24 hours
preceding the interview. These indicators are recommended
for use with a crosssectional sample by the WHO.*

Potential determinants

We examined three groups of explanatory variables for
the determinants of age-appropriate breast feeding. The
variables were chosen after a careful evaluation of rele-
vant studies, including systematic reviews.”*™>

Maternal sociodemographic factors

The maternal sociodemographic factors assessed for
association with age-appropriate breast feeding were
age, marital status, place of residence (urban vs rural),
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Figure 1 Conceptual framework of the determinants of
age-appropriate breast feeding based on the hierarchical
approach proposed by Victora et al.*> ANC, antenatal care.

ethnicity, level of education, household income, employ-
ment, region, media exposure and paternal education.
Media exposure was unavailable for MICS 2006, and
employment was only available in the three DHSs.

Maternal obstetric and healthcare factors

The maternal obstetric and healthcare factors assessed
were the number of antenatal visits, place of delivery,
mode of delivery, person assisting in delivery, time spent
at place of delivery, maternal pre-discharge check (this
was asked to women who delivered in a health facility),
breastfeeding initiation, postnatal care and wantedness
of the child (wanted then, wanted later and wanted no
more). For the 2003 DHS and 2006 MICS, data on ‘post-
natal care for the newborn’ were not collected. ‘Time
spent at place of delivery’ and ‘maternal pre-discharge
check’ were unavailable for MICS 2006.

Child characteristics

The child characteristics assessed were sex, multiple
births, maternal report of child size at birth, birth order
and previous birth interval.

Conceptual framework

To guide the analysis, we developed a conceptual frame-
work. The UNICEF conceptual framework on child under-
nutrition® *! was considered, but Victora et al,32 hierarchical
framework was better suited to the study’s objectives since
evidence suggests that breastfeeding determinants are hierar-
chical,%_28 extending from distal to proximate determinants.
Furthermore, the hierarchical framework structure allows for
the systematic adjustment for any distal influence on prox-
imal determinants while avoiding mediating factor adjust
ment. On the other hand, the UNICEF framework is cyclical,
making it unsuitable for guiding the analysis and interpre-
tation of our study. As a result, the hierarchical conceptual

framework was used to clarify the relationship among the
explanatory factors, their relationship with the outcome of
interest and to demonstrate how the hierarchical interrela-
tionships between the factors were controlled in the analysis

(figure 1).

Data analysis

Stata V.16 (Stata Corp) was used. The six surveys were
pooled to improve power and examine any time trends.
Clustering, stratification and survey weight variables from
the DHS and MICS were applied.® * # % As per DHS
guidelines, we de-normalised the weights to account for
pooling the data from separate surveys.*

As age-appropriate breast feeding varies depending
on the child’s age, we analysed the data in three groups
according to the child’s age at the time of the survey: 0-5
months, 6-11 months and 12-23 months. Anything other
than exclusive breast feeding is classified as inappropriate
in the youngest group. Inappropriate breast feeding in
the older age groups can result from the delayed intro-
duction of semisolid and solid foods or stopping breast
feeding too early, the latter of which is more common
with increasing age.

Multivariable logistic regression was used to examine
the independent association of the potential determi-
nants with exclusive breast feeding 0-5 months and age-
appropriate breast feeding at 6-11 and 12-23 months.
All potential determinants were included in the multi-
variable model at each level, but only determinants
associated with the outcomes at p<0.10 were retained as
confounders for the more proximate levels. In line with
the hierarchical approach, sociodemographic factors
were first introduced into the multivariable model and
factors associated with the outcome were retained in a
core model. Then, maternal obstetric factors were added
one at a time to the retained sociodemographic factors
(sociodemographic factors+maternal obstetric factors),
and we kept maternal obstetric factors that showed
evidence of association with the outcomes in the adjusted
model. Finally, child factors were added one at a time to
the retained sociodemographic and maternal obstetric
factors (sociodemographic factors+maternal obstetric
factors+child factors), and we retained only child factors
that were independently associated with the outcomes.

The main multivariable model omitted potential
determinants that were not available in all the surveys.
Estimates for the omitted variables were produced from
a separate model using the hierarchical modelling
approach described. We adjusted all of the models for the
years in which the surveys were conducted and separately
examined the association between survey year and odds
of age-appropriate breast feeding, having adjusted for the
sociodemographic, maternal and child factors associated
with age-appropriate breast feeding.

Sensitivity analyses were conducted using the same
analytical approach to explore the major types of age-
inappropriate breast feeding. In children aged 6-11
months, we examined the introduction of solid food by
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Figure 2 Distribution of infant feeding practices by child’s
age.

excluding the (few) children who were not breastfed.
The second analysis examined continued breast feeding
in children aged 12-23 months by excluding the (few)
children who did not receive solid food.

Patient and public involvement
Patients or the public were not involved in the design, or
conduct, or reporting, or dissemination plans of our research

RESULTS

Trends in prevalence of age-appropriate breast feeding,
2003-2017

All the surveys had response rates higher than 90%, and
we included a total of 12 743 (unweighted) children aged
0-23 months in the analysis (online supplemental mate-
rial table 1), with 3329 children aged 0-5 months, 3241
aged 6-11 months and 6173 aged 12-23 months. Overall,
the pooled data showed that 51.6% of infants aged 0-5
months were exclusively breastfed, and 77.9% and 69.4%
of women reported feeding infants breastmilk as well as

solid, semisolid or soft foods at ages 6-11 months and
12-23 months, respectively. Figure 2 indicates that while
some infants aged less than 1 month were given water
(15.7%) or other forms of milk (5.1%) alongside breast-
milk, the majority of infants aged 0-3 months were exclu-
sively breastfed. Beyond age 3 months, most children were
given solid foods or water, alongside breast feeding. The
percentage of children receiving breastmilk and solid
food increased until it peaked at 10-13 months. Cessa-
tion of breast feeding gradually increased from the first
month after birth, and more than half of the children
aged 22 months were not fed any breastmilk.

As illustrated in figure 3A, all surveys showed a similar
pattern in age-appropriate breast feeding from birth to 23
months. After the initial high rate of exclusive breast feeding
at birth in all the surveys, there was a rapid decline in exclu-
sive breast feeding to age 5months. The percentage of chil-
dren age-appropriately breastfed (breast feeding with solid
foods) gradually increased after this until around 12 months,
after which it steadily declined.

The prevalence of exclusive breast feeding in chil-
dren younger than 6months peaked in 2008 and then
declined (figure 3B). In the 6-11month age group, the
prevalence of age-appropriate breast feeding rose initially
and has remained steady throughout the last four surveys,
whereas the prevalence of age-appropriate breast feeding
in children aged 12-23 months has declined.

Determinants of age-appropriate breast feeding in children
aged 0-23 months

Table 1 summarises the factors associated with exclusive
breast feeding in children aged 0-5 months, with the
results for all potential determinants provided in online
supplemental material 2 (online supplemental material
tables 2—4). Maternal age, place of residence, ethnicity,
region, place of delivery and multiple births were the
factors associated with exclusive breast feeding in children

Percent age-appropriately breastfed by child’s age

0 - 5 months 6-11months | 12 - 23 months
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|
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Figure 3 Percent age-appropriately breastfed by (A) child’s age (in months) and (B) by child’s age group. DHS, Demographic

and Health Survey; MICS, Multiple Indicator Cluster Survey.
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Table 1 Summary of pooled unadjusted and adjusted estimates of the factors associated with exclusive breast feeding in
children aged 0-5 months in Ghana, 2003-2017

Number Adjusted
exclusively % exclusively Unadjusted OR Wald test P Adjusted OR Wald test
breastfed* breastfedt (95% Cl) value (95% ClI) P value

Sociodemographic factors
Maternal age (in years)t

<20 128 40.6 0.62 (0.46 to 0.84) 0.006 0.62 (0.45t0 0.85)  0.01
20-34 1264 52.5 1.00 1.00
35-49 429 53.2 1.03 (0.82 to 1.29) 1.01 (0.80 to 1.28)
Place of residencet
Urban 608 54.8 1.24 (1.02 to 1.50) 0.03 1.54 (1.25t0 1.91)  <0.001
Rural 1220 49.5 1.00 1.00
Ethnicityt
Akan 446 41.7 0.48 (0.38 t0 0.61) <0.001 0.69 (0.47 to 1.00)  0.001
Ga/dangme 87 45.6 0.56 (0.38 to 0.84) 0.76 (0.45 to 1.27)
Ewe 215 63.2 1.15 (0.83 to 1.60) 1.49 (0.93 to 2.39)
Mole-dagomba 622 59.9 1.00 1.00
Grusi 106 60.1 1.01 (0.57 to 1.77) 1.02 (0.59 to 1.76)
Gurma 137 64.0 1.19 (0.78 to 1.82) 1.46 (0.91 to0 2.32)
Other 214 60.2 1.01 (0.72 to 1.42) 1.22 (0.82 to 1.81)
Region (ordered by poverty levels)t
Upper West region 281 72.7 1.69 (1.10to 2.61) <0.001 2.02 (1.26 to 3.25)
Northern region 344 61.1 1.00 1.00
Upper East region 238 68.9 1.41 (0.98 to 2.03) 1.61 (1.08 to 2.40)
Volta region 152 61.4 1.01 (0.69 to 1.49) 0.86 (0.52 to 1.42)
Brong Ahafo 166 61.7 1.03 (0.70 to 1.50) 1.30 (0.83 to 2.05)
region
Western region 112 38.7 0.40 (0.28 to 0.57) 0.59 (0.38 to 0.91) <0.001
Central region 127 42.2 0.46 (0.33 to 0.65) 0.69 (0.44 to 1.09)
Eastern region 130 51.6 0.68 (0.47 to 0.97) 0.92 (0.58 to 1.45)
Ashanti region 140 39.1 0.41 (0.29 to 0.57) 0.57 (0.37 to0 0.89)
Greater Accra 138 52.2 0.70 (0.48 to 1.02) 0.72 (0.44 to0 1.17)
region

Maternal/healthcare factors
Place of delivery§

Elsewhere 660 48.9 0.84 (0.70to 1.01) 0.06 0.68 (0.54 t0 0.84)  0.001
Health facility 1149 5353 1.00 1.00

Child factors

Multiple birthq]
Yes 40 41.7 0.68 (0.36t0 1.28) 0.24 0.56 (0.31t0 1.02) 0.06
No 1544 51.2 1.00 1.00

Region is ordered based on the 2017 regional poverty incidence from poorest to least poor.*?

*Unweighted count.

TWeighted percentage.

FAdjusted for maternal age, marital status, place of residence, ethnicity, maternal educational level, household income, region, father’s
education and survey year (number of unweighted observations=3306).

§Adjusted for maternal age, place of residence, ethnicity, region, survey year, number of antenatal visits, place of delivery, person assisting in
delivery, breastfeeding initiation and wanted last child (number of unweighted observations=3290).

Y/Adjusted for maternal age, place of residence, ethnicity, region, survey year, place of delivery, sex of child, birth order, child size at birth,
multiple births and previous birth interval (number of unweighted observations=2651).
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younger than 6months. Adolescent women were less
likely to exclusively breastfeed than older women, and
those in urban areas were more likely to breastfeed exclu-
sively than those in rural areas. Births outside healthcare
facilities were associated with lower odds of exclusive
breast feeding than births in healthcare facilities. Women
who had multiple births were less likely to breastfeed
exclusively than those with singleton births. The odds of
exclusive breast feeding in the first 6 months after birth
varied by ethnicity and region.

A summary of the determinants of age-appropriate
breast feeding at 6-11 months is presented in table 2,
with the crude and adjusted estimates for all potential
determinants provided in online supplemental material
2 (online supplemental material tables 5-7). Postnatal
care, ethnicity and region were the factors associated with
age-appropriate breast feeding at 6-11 months. Women
who did not receive postnatal care were less likely to
age-appropriately breastfeed at 6-11 months compared
with those who received postnatal care. The odds of age-
appropriate breast feeding at 6-11 months varied by
ethnicity and region. In a sensitivity analysis that included
only children who were still breast feeding at age 6-11
months (online supplemental material tables 11-13), the
determinants were slightly different for the introduction
of solid foods. Women were more likely to introduce solid
foods to twins or higher-order multiples at 6-11 months
compared with single-born infants. A higher paternal
educational level was associated with increased odds of
solid food introduction at 6-11 months compared with
no paternal education. Postnatal care was not associated
with the introduction of solid food at 6-11 months.

The determinants of age-appropriate breast feeding
at 12-23 months are summarised in table 3, with crude
and adjusted estimates for all potential determinants
presented in online supplemental material 2 (online
supplemental material tables 8-10). Maternal age,
marital status, ethnicity, region, household income, want-
edness of the child and birth order were associated with
age-appropriate breast feeding at 12-23 months. Older
women were more likely than women aged 20-34 years
to appropriately breastfeed children aged 12-23 months,
and unmarried women were less likely to appropriately
breastfeed children aged 12-23 months than married
women. There were regional and ethnic variations in the
odds of age-appropriate breast feeding. Women in high-
income households were less likely than women in low-
income households to appropriately breastfeed children
aged 12-23 months. Women who wanted a child later or
not at all were less likely to appropriately breastfeed chil-
dren aged 12-23 months than women who reported they
had wanted a child. Lower-order births were less likely
to be appropriately breastfed at age 12-23 months than
higher-order births. In a sensitivity analysis that included
only children receiving solid foods at 12-23 months
(online supplemental material tables 14-16), the deter-
minants of continued breast feeding at 12-23 months
were slightly different. Non-facility delivery was associated

with higher odds of continued breast feeding than facility
deliveries, and women in urban areas were less likely than
women in rural areas to continue breast feeding at 12-23
months. The CI for wantedness of a child was slightly
wider and not associated with continued breast feeding.

Trends in the odds of age-appropriate breast feeding from
2003-2017

After adjusting for the sociodemographic, maternal
and child factors associated with age-appropriate
breast feeding, the odds of age-appropriate breast
feeding decreased over time for children younger than
6months and those aged 12-23 months (figure 4). In
the 6-11month age group, the odds of age-appropriate
breast feeding were lower in the first two surveys and then
stable.

DISCUSSION

We found that some women gave water and other forms
of milk to children during the first month after birth, and
among those aged 4months, half of the children were
receiving solid foods and water. The trends over time in
the prevalence of age-appropriate breast feeding varied
by child’s age group. Exclusive breast feeding of chil-
dren under 6 months increased from 53.4% in 2003 to
a peak of 62.8% in 2008 before falling to 42.9% in 2017.
Age-appropriate breast feeding for children aged 6-11
months rose over time and then remained steady, whereas
it gradually decreased for children aged 12-23 months.
Our findings showed that the factors influencing age-
appropriate breast feeding in children under 2years also
varied with age. Younger women were less likely to appro-
priately breastfeed at 0-5 months and 12-23 months. Non-
facility delivery and twins or higher-order multiple births
were associated with lower odds of appropriate breast
feeding at 0-5 months, with no evidence of association
in the other age groups. Postnatal care was only a deter-
minant in the 6-11 months group, with non-attendance
associated with lower odds of appropriate breast feeding.
Maternal marital status, household income, wantedness
of the child and the child’s birth order were only deter-
minants in the 12-23 months group, where unmarried
women, women in high-income households, women who
wanted a child later or not at all and earlier birth order
were associated with lower odds of appropriate breast
feeding. Across the three age groups, appropriate breast
feeding varied by ethnicity and region.

In agreement with our finding, several previous studies
have reported lower odds of exclusive breast feeding in
adolescents.'” '® ¥ Prior studies in Ghana have revealed
thatadolescents introduce complementary feeding earlier
than recommended to avoid undesired breast changes
or public breast feeding.”® * Moreover, young women
may be more likely to lack the confidence to breastfeed
effectively and are more likely to introduce other foods
to compensate for perceived breastmilk insufficiency.”™*!
Perceived insufficient breastmilk may also explain why
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Figure 4 Trends in the odds of age-appropriate breast feeding in Ghana by survey year (adjusted for maternal age, marital

status, place of residence, ethnicity, maternal educational level,

household income, region, paternal education, media exposure

and maternal employment). The reference category is 2017 MICS. DHS, Demographic and Health Survey; MICS. MICS, Multiple

Indicator Cluster Survey.

women with multiple births were less likely to breastfeed
exclusively. This could also be the consequence of the
higher demand of care that comes with multiple births,
compelling women to introduce other foods in the first
6 months without adequate support.

Ethnicity and region of residence were associated
with exclusive breast feeding in the first 6 months after
birth and age-appropriate breast feeding at 6-11 and
12-23 months. The variations in the odds of exclusive
breast feeding across ethnic groups and administra-
tive regions highlight the influence of traditional and
cultural practices and regional socioeconomic dispar-
ities on breast feeding infants and young children. For
instance, women in Ghana’s poorest regions were more
likely to practice exclusive breast feeding than those in
other regions. However, it is possible that because of the
higher poverty level in these regions,"” women cannot
afford infant formula, increasing their reliance on breast-
milk.*® ¥ Women from the Volta region, one of the
country’s poorest regions, were less likely to breastfeed
exclusively, though the results suggested that women of
the region’s predominant ethnic group were more likely
to breastfeed exclusively. There was only a slight variation
in age-appropriate breast feeding among the regions and
ethnic groups in the older age groups. It is possible that
women with higher income levels were less likely to appro-
priately breastfeed children aged 12-23 months because
they can afford complementary foods and the need for
them to terminate breast feeding to return to work. Addi-
tionally, in many Ghanaian cultures, childbirth out of
wedlock is frowned on,” and unmarried women may not
receive adequate support from their families compared
with those in a union. The lack of support may explain
why unmarried women were less likely to appropriately
breastfeed children 12-23 months than married women

in our study. Even at healthcare centres, unmarried preg-
nant women are sometimes mistreated,” denying them
the opportunity to learn appropriate feeding practices
during antenatal and postnatal visits.

In contrast to our results, Ganle et al® found that
women in rural areas were more likely to breastfeed exclu-
sively than those in urban areas. The discrepancy between
Ganle et al’s findings and ours could be attributed to their
study’s smaller sample size (n=322) and the fact that their
study sample was not nationally representative. Urban
women are more likely to give birth in a hospital under
the supervision of trained professionals, which exposes
them to expert guidance and education on exclusive
breast feeding, and this may explain why, in this study,
women who delivered in a health facility were more likely
to breastfeed exclusively than those who delivered else-
where. Additionally, women who deliver in healthcare
facilities are likely to have used other healthcare services
such as postnatal care. Indeed, our results showed that
women who received postnatal care were more likely to
appropriately breastfeed children aged 6-11 months than
those who did not.

It is not surprising that women who wanted a child
when they got pregnant were more likely to appropri-
ately breastfeed children aged 12-23 months than those
whose child was less wanted. It is reasonable to assume
that women who want a child are highly likely to plan
their pregnancy, seek antenatal care services, deliver in a
healthcare facility, attend postnatal care and adopt other
health-promoting activities, including a positive attitude
towards breast feeding.

Given the vital importance of exclusive breast feeding
in the early months of a child’s life, it is worrying that
women introduce complementary foods earlier than
recommended. Efforts should be made to scale up
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exclusive breast feeding beyond the first 3months after
birth. For instance, adolescents and women in rural areas
should be educated on the benefits of exclusive breast
feeding to the child and the woman and efforts made to
address any misperceptions about the practice. Any prej-
udice towards unmarried women needs to be addressed.
Support from family and healthcare professionals could
help unmarried women to appropriately breastfeed their
children.

An important strength of this study is the use of a
nationally representative sample of woman—child dyad
from rural and urban areas of Ghana and the fact that
we considered a wide range of potential determinants,
adjusted for potential confounders and had a large
sample size, making our findings generalisable to infants
and young children under 2years and relevant to policies
on breast feeding. Also, using a hierarchical approach to
the data analysis ensured the potential confounders were
systematically controlled to prevent adjusting for factors
on the causal pathway. The study’s main limitation is the
reliance on maternal recall of breastfeeding practices to
measure age-appropriate breast feeding. Notably, social
desirability bias has the potential to distort the associa-
tions. Women may have reported breastfeeding prac-
tices and healthcare behaviours in a manner considered
acceptable or desirable. In addition, there was a slight
difference in persons responding to breastfeeding ques-
tions between the surveys as the 2006 and 2011 MICSs
collected information from caregivers where biolog-
ical mothers were unavailable. The categorisation or
regrouping of explanatory variables may have resulted in
residual confounding in the adjusted analysis. The three
age-appropriate breastfeeding indicators presented in this
study were estimated using a cross-section of children in
a given age range, as recommended by the WHO.*® They
should not be interpreted as representing the proportion
of newborns who were breastfed until the upper age limits
of the age-appropriate breastfeeding categories.

CONCLUSION

Our results show thatin the first 3 month after birth, many
women introduced other foods and liquids to children
and among infants aged 4months, more than half are
no longer exclusively breastfed. However, some women
delayed the introduction of solid foods. Termination
of breast feeding before the recommended 2years was
common after the seventh month after birth. Exclusive
breast feeding in the first 6 months and appropriate breast
feeding of children 12-23 months have decreased over
time. There has been no substantial change in the appro-
priate breast feeding of children 6-11 months in recent
surveys. Our findings revealed that the determinants of
age-appropriate breast feeding in Ghana are multifaceted
and age-dependent. Maternal sociodemographic factors
had a greater influence on age-appropriate breast feeding
than obstetric or healthcare factors. Breastfeeding inter-
ventions in Ghana have been known to focus on exclusive

breast feeding’’; we recommend the extension of breast-
feeding interventions throughout the first 2years after
birth, focusing on the higher-risk groups identified in this
study.

Author affiliations

'Department of Non-communicable Disease Epidemiology, London School of
Hygiene & Tropical Medicine, London, UK

%Centre for Fertility and Health, Norwegian Institute of Public Health, Oslo, Norway
SDepartment of Population Health, London School of Hygiene & Tropical Medicine,
London, UK

“Infectious Disease Epidemiology, London School of Hygiene & Tropical Medicine,
London, UK

SCentre for Global Health, Usher Institute, The University of Edinburgh, Edinburgh,
UK

Acknowledgements We would like to thank measure DHS and UNICEF’s MICS
programme for prompt approval and access to the datasets for the analysis.

Contributors SM, CC and JG conceived and designed the study. SM accessed the
data and conducted the data analysis with guidance from LO, MM, JG and CC. SM
prepared the first draft of the manuscript, and LO, MM, JG and CC provided critical
input on the interpretation, discussion and presentation of the results. All authors
contributed, revised and approved the final version of the manuscript. SM takes full
responsibility for the final content.

Funding This study was supported by the Economic and Social Research Council
(ESRC) [grant number: ES/P000592/1]. The ESRC had no role in the study's design,
analysis of the data, or manuscript preparation.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Ethics approval This study involves human participants and was approved. Ethical
approval for the analysis was obtained from the Research Ethics Committee of the
London School of Hygiene and Tropical Medicine (ethics Ref: 22713). Participants
gave informed consent to participate in the study before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement All the datasets analysed are publicly available
with the measure DHS program (https://dhsprogram.com) and UNICEF’s MICS
programme (https://mics.unicef.org/).

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Shamsudeen Mohammed http://orcid.org/0000-0002-3771-8425
Laura L Oakley http://orcid.org/0000-0002-4697-4316

REFERENCES
1 World Health Organization. Global strategy for infant and young child
feeding. Geneva, Switzerland: World Health Organization, 2002.
2 WHO/UNICEF. Breastfeeding advocacy initiative for the best start in
life. NewYork, USA; 2015.

Mohammed S, et al. BMJ Open 2022;12:€059928. doi:10.1136/bmjopen-2021-059928

11


https://dhsprogram.com
https://mics.unicef.org/
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-3771-8425
http://orcid.org/0000-0002-4697-4316

3

4

World Health Organisation. The optimal duration of exclusive: report
of an expert consultation. Geneva, Switzerland; 2001.
Julia V, Macia L, Dombrowicz D. The impact of diet on asthma and

months of life in Brazil: a systematic review. Rev Saude Publica
2015;49. doi:10.1590/S0034-8910.2015049005971. [Epub ahead of
print: 15 01 2016].

allergic diseases. Nat Rev Immunol 2015;15:308-22. 28 Esteves TMB, Daumas RP, Oliveira MICde, et al. Factors associated

5 Romero-Velardea E, Villalpando-Carriénb S, Pérez-Lizaurc AB. to breastfeeding in the first hour of life: systematic review. Rev Saude
Guidelines for complementary feeding in healthy infants. Bol Med Publica 2014;48:697-708.

Hosp Infant Mex 2017;73:338-56. 29 Woldeamanuel BT. Trends and factors associated to early initiation of

6 Nti CA, Lartey A. Young child feeding practices and child nutritional breastfeeding, exclusive breastfeeding and duration of breastfeeding
status in rural Ghana. Int J Consum Stud 2007;31:326-32. in Ethiopia: evidence from the Ethiopia demographic and health

7 World Health Organisation. The Global Health Observatory: Infants survey 2016. Int Breastfeed J 2020;15:1-13.
exclusively breastfed for the first six months of life (%) [Internet], 30 UNICEF. Improving child nutrition: The achievable imperative for
2021. Available: https://www.who.int/data/gho/data/indicators/ global progress [Internet]. New York, USA; 2013. https://data.unicef.
indicator-details/GHO/infants-exclusively-breastfed-for-the-first-six- org/resources/improving-child-nutrition-the-achievable-imperative-
months-of-life-(-) [Accessed 01 Oct 2021]. for-global-progress/

8 Ghana Statistical Service (GSS), Noguchi Memorial Institute for 31 UNICEF. The State of the World ’ S the State of the World * S
Medical Research (NMIMR) and OM. Ghana Demographic and Children [Internet]. Children. New York, USA; 1998. https://www.
Health Survey 2003 [Internet]. Calverton, Maryland; 2004. https:// unicef.org/reports/state-worlds-children-1998
dhsprogram.com/publications/publication-fr152-dhs-final-reports. 32 Victora CG, Huttly SR, Fuchs SC, et al. The role of conceptual
cfm frameworks in epidemiological analysis: a hierarchical approach. Int J

9 Ghana Statistical Service. Ghana multiple indicator cluster survey Epidemiol 1997;26:224-7.

(MICS2017/18), survey findings report. Accra, Ghana; 2018. 33 Ghana Statistical Service. Ghana Multiple Indicator Cluster Survey

10 WHO/UNICEF. Global Nutrion target 2025.Breastfeeding policy brief. with an Enhanced Malaria Module and Biomarker, 2011, Final Report
avenue Appia 20, CH-1211. Geneva 27, Switzerland; 2012. [Internet]. Accra, Ghana; 2011. https://www.dhsprogram.com/

11 Khan JR, Sheikh T, Muurlink O. Breastfeeding termination and publications/publication-FR262-Other-Final-Reports.cfm
its determinants in Bangladesh : current status data modelling 34 Statistical Service (GSS), Ghana Health Service (GHS) and Il. Ghana
Breastfeeding termination and its determinants in Bangladesh : Demographic and Health Survey 2014 [Internet]. Rockville, Maryland,
current status data modelling. Early Child Dev Care 2019:1-11. USA,; 2015. https://dhsprogram.com/pubs/pdf/fr307/fr307.pdf

12 Ogbo FA, Eastwood J, Page A, et al. The impact of 35 Ghana Statistical Service (GSS), Ghana Health Service (GHS), IM.
sociodemographic and health-service factors on breast-feeding in Ghana Demographic and Health Survey 2008 [Internet]. Accra,
sub-Saharan African countries with high diarrhoea mortality. Public Ghana; 2009. https://www.dhsprogram.com/pubs/pdf/FR221/
Health Nutr 2017;20:3109-19. FR221%5B13Aug2012%5D.pdf

13 Ratnayake HE, Rowel D. Prevalence of exclusive breastfeeding and 36 Ren R. Note on DHS standard weight de-normalization [Internet].
barriers for its continuation up to six months in Kandy district, Sri Available: https://userforum.dhsprogram.com/index.php?t=getfile&
Lanka. Int Breastfeed J 2018;13:1-8. id=535&S=bdd681b8de26f1e00bd0586fc8f9e3a2

14 Akter S, Rahman MM. Duration of breastfeeding and its correlates in 37 Sika-Bright S, Oduro GY. Exclusive breastfeeding practices of
Bangladesh. J Health Popul Nutr 2010;28:595-601. mothers in Duakor, a traditional migrant community in Cape Coast,

15 Mallongi A. Early breastfeeding initiation : impact of socio- Ghana. J Glob Initiat Policy, Pedagog Perspect 2013;8:87-102.
demographic, knowledge and social support factors. Pakistan J Nutr 38 Otoo GE, Lartey AA, Pérez-Escamilla R. Perceived incentives and
2017;16:207-15. barriers to exclusive breastfeeding among periurban Ghanaian

16 Tampah-Naah AM, Kumi-Kyereme A. Determinants of exclusive women. J Hum Lact 2009;25:34-41.
breastfeeding among mothers in Ghana: a cross-sectional study. Int 39 Acheampong AK. Promoting exclusive breastfeeding among
Breastfeed J 2013;8:2-7. teenage-mothers in Ghana: towards a behavioural conceptual model

17 Asare BY-A, Preko JV, Baafi D, et al. Breastfeeding practices and University of south africa supervisor; 2017.
determinants of exclusive breastfeeding in a cross-sectional study 40 Davis ML. Exclusive breastfeeding and psychological health of
at a child welfare clinic in Tema Manhean, Ghana. Int Breastfeed J lactating mothers in adentan municipality, Accra. annals of tropical
2018;13:1-9. paediatrics University Of Ghana; 2018.

18 Manyeh AK, Amu A, Akpakli DE, et al. Estimating the rate and 41 Tampah-Naah AM, Kumi-Kyereme A, Amo-Adjei J. Maternal
determinants of exclusive breastfeeding practices among rural challenges of exclusive breastfeeding and complementary feeding in
mothers in southern Ghana. Int Breastfeed J 2020;15:7:1V. Ghana. PLoS One 2019;14:e0215285-16.

19 Hancioglu A, Arnold F. Measuring coverage in MNCH: tracking 42 Ghana Statistical Service. Ghana Living Standards Survey Round
progress in health for women and children using DHS and MICs 7 (GLSS7): Poverty trends in Ghana 2005-2017 [Internet]. Accra,
household surveys. PLoS Med 2013;10:¢1001391. Ghana; 2018. https://www2.statsghana.gov.gh/docfiles/publications/

20 Ghana Statistical Service (GSS), Noguchi Memorial Institute for GLSS7/Poverty Profile Report_2005 - 2017.pdf
Medical Research (NMIMR), OM. Ghana demographic and health 43 Ahonsi B, Fuseini K, Nai D, et al. Child marriage in Ghana: evidence
survey 2003. Calverton, Maryland; 2004. from a multi-method study. BMC Womens Health 2019;19:1-15.

21 Ghana Statisticalstatistical Serviceservice (GSS), Ghana Healthhealth 44 Maya ET, Adu-Bonsaffoh K, Phyllis Dako-Gyeke CB. Women ’ s
Serviceservice (GHS), IM. Ghana demographic and health survey perspectives of mistreatment during childbirth at health facilities in
2008. Accra, Ghana; 2009. Ghana : findings from a qualitative study. Reprod Health Matters

22 Ghana Statisticalstatistical Serviceservice (GSS). Multiple indicator [Internet] 2018;8080.
cluster survey 2006. Accra, Ghana; 2006. 45 Ganle JK, Bedwei-Majdoub V-M. Discontinuation of exclusive

23 Ghana Statistical Service. Ghana multiple indicator cluster survey breastfeeding in Ghana: a longitudinal, one-group observational
with an enhanced malaria module and biomarker 2011, final report. study of postnatal mothers with children 0-6 months old. J Hum Lact
Accra, Ghana; 2011. 2020;36:461-70.

24 Ghana Statisticalstatistical Serviceservice (GSS), Ghana Healthhealth 46 World Health Organization and the United Nations Children’s Fund.
Serviceservice (GHS) and Il. Ghana demographic and health survey Indicators for assessing infant and young child feeding practices:
2014. Rockville, Maryland, USA; 2015. Part 1 Definitions [Internet]. WHA55 A55. Geneva 27, Switzerland,

25 WHO & UNICEF. Indicators for assessing infant and young child 2008. http://apps.who.int/iris/bitstream/handle/10665/44306/
feeding practices. 2007. 20 Avenue Appia, 1211 Geneva 27, 9789241599290_eng.pdf?sequence=1%250Ahttp://whglibdoc.who.
Switzerland, 2008. int/publications/2008/9789241596664_eng.pdf%255Cnhttp://www.

26 Santana GS, Giugliani ERJ, Vieira TdeO, et al. Factors associated unicef.org/programme/breastfeeding/innocenti.htm%255Cnhttp://
with breastfeeding maintenance for 12 months or more: a systematic innocenti15.net/declaration
review. J Pediatr 2018;94:104-22. 47 Tawiah-Agyemang C, Kirkwood BR, Edmond K, et al. Early initiation

27 Boccolini CS, Carvalho MLde, Oliveira MICde, Couto de Oliveira of breast-feeding in Ghana: barriers and facilitators. J Perinatol
MI. Factors associated with exclusive breastfeeding in the first six 2008;28 Suppl 2:546-52.

12 Mohammed S, et al. BMJ Open 2022;12:2059928. doi:10.1136/bmjopen-2021-059928


http://dx.doi.org/10.1038/nri3830
http://dx.doi.org/10.1016/j.bmhimx.2016.06.007
http://dx.doi.org/10.1016/j.bmhimx.2016.06.007
http://dx.doi.org/10.1111/j.1470-6431.2006.00556.x
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/infants-exclusively-breastfed-for-the-first-six-months-of-life-(-)
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/infants-exclusively-breastfed-for-the-first-six-months-of-life-(-)
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/infants-exclusively-breastfed-for-the-first-six-months-of-life-(-)
https://dhsprogram.com/publications/publication-fr152-dhs-final-reports.cfm
https://dhsprogram.com/publications/publication-fr152-dhs-final-reports.cfm
https://dhsprogram.com/publications/publication-fr152-dhs-final-reports.cfm
http://dx.doi.org/10.1080/03004430.2019.1595609
http://dx.doi.org/10.1017/S1368980017002567
http://dx.doi.org/10.1017/S1368980017002567
http://dx.doi.org/10.1186/s13006-018-0180-y
http://dx.doi.org/10.3329/jhpn.v28i6.6608
http://dx.doi.org/10.3923/pjn.2017.207.215
http://dx.doi.org/10.1186/1746-4358-8-13
http://dx.doi.org/10.1186/1746-4358-8-13
http://dx.doi.org/10.1186/s13006-018-0156-y
http://dx.doi.org/10.1186/s13006-020-0253-6
http://dx.doi.org/10.1371/journal.pmed.1001391
http://dx.doi.org/10.1016/j.jped.2017.06.013
http://dx.doi.org/10.1590/S0034-8910.2015049005971
http://dx.doi.org/10.1590/S0034-8910.2014048005278
http://dx.doi.org/10.1590/S0034-8910.2014048005278
http://dx.doi.org/10.1186/s13006-019-0248-3
https://data.unicef.org/resources/improving-child-nutrition-the-achievable-imperative-for-global-progress/
https://data.unicef.org/resources/improving-child-nutrition-the-achievable-imperative-for-global-progress/
https://data.unicef.org/resources/improving-child-nutrition-the-achievable-imperative-for-global-progress/
https://www.unicef.org/reports/state-worlds-children-1998
https://www.unicef.org/reports/state-worlds-children-1998
http://dx.doi.org/10.1093/ije/26.1.224
http://dx.doi.org/10.1093/ije/26.1.224
https://www.dhsprogram.com/publications/publication-FR262-Other-Final-Reports.cfm
https://www.dhsprogram.com/publications/publication-FR262-Other-Final-Reports.cfm
https://dhsprogram.com/pubs/pdf/fr307/fr307.pdf
https://www.dhsprogram.com/pubs/pdf/FR221/FR221%5B13Aug2012%5D.pdf
https://www.dhsprogram.com/pubs/pdf/FR221/FR221%5B13Aug2012%5D.pdf
https://userforum.dhsprogram.com/index.php?t=getfile&id=535&S=bdd681b8de26f1e00bd0586fc8f9e3a2
https://userforum.dhsprogram.com/index.php?t=getfile&id=535&S=bdd681b8de26f1e00bd0586fc8f9e3a2
http://dx.doi.org/10.1177/0890334408325072
http://dx.doi.org/10.1371/journal.pone.0215285
https://www2.statsghana.gov.gh/docfiles/publications/GLSS7/Poverty%20Profile%20Report_2005%20-%202017.pdf
https://www2.statsghana.gov.gh/docfiles/publications/GLSS7/Poverty%20Profile%20Report_2005%20-%202017.pdf
http://dx.doi.org/10.1186/s12905-019-0823-1
http://dx.doi.org/10.1080/09688080.2018.1502020
http://dx.doi.org/10.1080/09688080.2018.1502020
http://dx.doi.org/10.1177/0890334419871012
http://apps.who.int/iris/bitstream/handle/10665/44306/9789241599290_eng.pdf?sequence=1%250Ahttp://whqlibdoc.who.int/publications/2008/9789241596664_eng.pdf%255Cnhttp://www.unicef.org/programme/breastfeeding/innocenti.htm%255Cnhttp://innocenti15.net/declaration
http://apps.who.int/iris/bitstream/handle/10665/44306/9789241599290_eng.pdf?sequence=1%250Ahttp://whqlibdoc.who.int/publications/2008/9789241596664_eng.pdf%255Cnhttp://www.unicef.org/programme/breastfeeding/innocenti.htm%255Cnhttp://innocenti15.net/declaration
http://apps.who.int/iris/bitstream/handle/10665/44306/9789241599290_eng.pdf?sequence=1%250Ahttp://whqlibdoc.who.int/publications/2008/9789241596664_eng.pdf%255Cnhttp://www.unicef.org/programme/breastfeeding/innocenti.htm%255Cnhttp://innocenti15.net/declaration
http://apps.who.int/iris/bitstream/handle/10665/44306/9789241599290_eng.pdf?sequence=1%250Ahttp://whqlibdoc.who.int/publications/2008/9789241596664_eng.pdf%255Cnhttp://www.unicef.org/programme/breastfeeding/innocenti.htm%255Cnhttp://innocenti15.net/declaration
http://apps.who.int/iris/bitstream/handle/10665/44306/9789241599290_eng.pdf?sequence=1%250Ahttp://whqlibdoc.who.int/publications/2008/9789241596664_eng.pdf%255Cnhttp://www.unicef.org/programme/breastfeeding/innocenti.htm%255Cnhttp://innocenti15.net/declaration
http://dx.doi.org/10.1038/jp.2008.173

	Time trends in the prevalence and determinants of age-­appropriate breast feeding among children aged 0–23 months in Ghana: a pooled analysis of population-­based surveys, 2003–2017
	Abstract
	Background﻿﻿
	Methods
	Data sources
	Study population
	Definitions of indicators
	Outcome variable
	Potential determinants
	Maternal sociodemographic factors
	Maternal obstetric and healthcare factors
	Child characteristics

	Conceptual framework
	Data analysis
	Patient and public involvement

	Results
	Trends in prevalence of age-appropriate breast feeding, 2003–2017
	Determinants of age-appropriate breast feeding in children aged 0–23 months
	Trends in the odds of age-appropriate breast feeding from 2003–2017

	Discussion
	Conclusion
	References


