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Introduction: HIV-exposed children, even when uninfected, have a greater risk
of malnutrition than unexposed counterparts. WHO guidelines recommend
children aged 6-23months be fed a variety of foods to meet nutrient
requirements. This study aimed to determine infant and young child feeding
(IYCF) practices among HIV-exposed children under 2years old enrolled
in a dietary intervention and to explore correlates of the IYCF indicators and
associations between IYCF and nutritional status.

Methodology: Six hundred and eighty mother—child pairs were recruited from
19 health facilities from the Greater Accra Region. The sociodemographic data,
anthropometry, hemoglobin, and dietary intake were recorded.

Results: Ninety-five percent of HIV-positive mothers breastfed their babies,
and 53% initiated breastfeeding in a timely manner. Around one in five mothers
(21%) introduced liquids other than breastmilk to their children within the first
2 days of birth, and only around one in four children (26%) aged 12—-23 months
had received breast milk on the day before assessment. Ninety-three percent
of babies between 6 and 8 months had been introduced to solid, semi-solid,
or soft foods. Eighteen percent of children reached the threshold for Minimum
Dietary Diversity (MDD) by eating from over five of eight food groups. Fifty-
four percent received Minimum Meal Frequency (MMF), eating between 2 and
4 meals in a day. Eleven percent received the Minimum Acceptable Diet (MAD).
Thirty-two percent were anemic. Underweight and stunting were 12 and 11%,
respectively. Children of mothers aged 31-40years were more likely to meet
the MDD and MAD [OR = 2.8, 95%CIl (1.185, 6.519), p <0.05 and OR =2.8, 95%ClI
(1.256, 6.279), p <0.05] compared to children of mothers aged 30 years or less
or aged above 40 years. Children from households earning more than GHS 500
were more likely to meet MMF than those from households earning less. No
associations were found between IYCF and nutritional status.

Conclusion: Findings highlight the need for nutrition programs to educate HIV-
exposed children’s caregivers on optimal feeding practices. The importance
of continued breastfeeding and dietary diversity needs to be highlighted.
Affordable, iron-rich foods should be promoted. Special attention should
be paid to younger, less educated, and lower socioeconomic status mothers.
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Introduction

Adequate nutrition is necessary for the growth and development
of all children, and every child has the right to good nutrition
according to the ‘Convention on the Rights of the Child” (Verhellen,
2000). The first 1,000 days of life are crucial for growth, and optimum
nutrition is required in this window to reduce morbidity and mortality
and to foster development (WHO and UNICEF, 2021). The World
Health Organization reported in 2021 that globally, undernutrition is
associated with 45% of child deaths. In 2020, 149 million children
under 5 were estimated to be stunted, 45 million were estimated to
be wasted, and 38.9 million were overweight or obese (WHO and
UNICEE 2021). Ghana made significant progress between 2008 and
2018 in reducing stunting and anemia in under-fives from 28 to 18%
and 76 to 66%, respectively (Ghana Statistical Service GSS, Ghana
Health Service GHS, Macro ICF, 2009; Ghana Statistical Service
(GSS), 2015; Aryeetey et al,, 2022). Children born to HIV-infected
mothers are at higher risk of malnutrition compared to those born to
HIV-uninfected mothers, even when they themselves are uninfected
(McHenry et al., 2019; Yirga et al., 2019).

Globally, approximately 1.8 million children 0-14years and 1.8
million adolescents 10-19years were living with HIV in 2017, of
whom more than 85% lived in sub-Saharan Africa (Enane et al., 2018).
In Ghana, 42,000 children and adolescents aged 0-19 years were living
with HIV in 2018 (UNICEE 2021). Young children usually get
infected with HIV through their mothers during pregnancy, labor, or
delivery or through breastfeeding; mother-to-child transmission
(MTCT) (World Health Organization, 2004). Maternal factors that
may lead to an increased risk of HIV transmission include high
maternal viral load, maternal malnutrition, vaginal delivery as
opposed to planned cesarean section, and oral disease in the baby
during breastfeeding (JICA, 2014). Widely implemented policies to
prevent mother-to-child transmission include the provision of
HIV-positive mothers with lifelong antiretroviral drugs to reduce the
transmission through breast milk and recommendations to exclusively
breastfeed for 6 months, breastfeed for at least 12months, and
continue breastfeeding for up to 24 months or longer (similar to the
general population) while being fully supported for antiretroviral
therapy (ART) adherence. It is reccommended that when mothers
decide to stop breastfeeding at any time, they should do so gradually
within 1 month, not abruptly, and feed safe and appropriate food after
breastfeeding stops (World Health Organization, 2016). Mothers or
infants who have been receiving ARV drug prophylaxis should
continue prophylaxis for 1week after breastfeeding is fully stopped.
Stopping breastfeeding abruptly is not advised as there seems to be no
benefit of doing so for HIV-free survival at 24 months (Kuhn et al,
2008) or milk HIV RNA viral load (Phiri et al., 2006; Filteau, 2009).
On the contrary, it does not give room for psychological adjustment
for mother and child and also puts the mother at increased risk of
mastitis. Although challenges still exist to the prevention of mother-
to-child transmission program coverage in low- and middle-income
countries, there has been considerable success, and there are now
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globally over 15 million children who are HIV-exposed and uninfected
(HEU), 90% of whom live in sub-Saharan Africa (Prendergast and
Evans, 2023). The fact remains, however, that HIV-exposed children,
regardless of their HIV status, are at greater risk of malnutrition and,
consequently, to an extent, slower motor and cognitive development
than their HIV-unexposed counterparts (Sint et al., 2013; Abu-Raya
etal., 2016).

HIV exposure in utero and early life has been linked to immune
abnormalities, which are thought to have a negative effect on the
child’s response to infection and T cell-dependent antigens during
routine vaccination in early life (Afran et al., 2014). In addition, most
antiretroviral drugs cross the placenta (Venhoff and Walker, 2006) and
have been linked to biological alterations in babies with varying effects
on infant health. Third, HIV-1-infected mothers are at increased risk
of co-infections, which can harm the health of their babies in utero or
after birth. In resource-poor settings, frequent infections such as
malaria and measles, together with malnutrition and poor
socioeconomic circumstances, make it harder for HIV-exposed
infants to recover from these early insults (Glennie et al., 2010),
particularly in HIV-affected households, and may contribute to a
vicious cycle of malnutrition and infections. Moreover, HIV-infected
mothers are more likely to have low birthweight children compared to
their uninfected counterparts (Bailey et al., 1999; Marinda et al,
2007), predisposing them to higher rates of morbidity and mortality
(Lawn et al, 2005). Optimal feeding practices are of utmost
importance to meet the nutritional needs of this vulnerable group.

Infant and young child feeding (IYCF) practices most importantly
affect the nutritional status of children under 2years of age. Early
initiation of breastfeeding (within an hour of birth), exclusive
breastfeeding for the first 6 months of life, and introduction of
nutritionally adequate and safe complementary foods at 6 months
together with continued breastfeeding up to 2years or beyond is
recommended by WHO and UNICEF (Pan American Health
Organization, 2003; World Health Organization, 2003). Globally, only
about 44% of infants below 6 months were exclusively breastfed over
the period of 2015 to 2020 (WHO and UNICEF, 2021). In Ghana, the
prevalence of exclusive breastfeeding, as reported by the Ghana
Demographic Health Survey (GDHS) in 2015, was 52%, with the
median duration of exclusive breastfeeding being about 4 months
(Ghana Statistical Service (GSS), 2015).

The WHO recommends that children aged between 6 and
23 months of age should be fed from at least 5 out of a total of 8 food
groups (breast milk; grains, roots and tubers; legumes and nuts; dairy
products; flesh foods; eggs; Vitamin-A rich fruits and vegetables; and
other fruits and vegetables) daily. They also recommend that breastfed
infants aged 6-8 months should receive at least two feedings of solid,
semi-solid, or soft foods, and those aged 9-23 months should receive
at least three of such feeds. Non-breastfed children aged 6-23 months
should receive at least four of such feeds or milk feeds, of which at least
one must be a solid, semi-solid, or soft feed.

In a joint report, WHO and UNICEF outlined indicators for
assessing these IYCF breastfeeding and complementary feeding
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practices (WHO and UNICEF, 2021). Those of interest to this study
are listed and defined next. The infant and young child ever breastfed
(EvBF) indicator is defined as the percentage of children born in the
last 24 months who were ever breastfed. This indicator is useful for
assessing the overall acceptance of breastfeeding. The infant and
young child early initiation of breastfeeding (EIBF) is defined as the
percentage of children born in the last 24 months who were put to the
breast within 1h of birth. Infant and young children exclusively
breastfed for the first 2 days after birth (EBF2D) is defined as the
percentage of children born in the last 24 months who were fed
exclusively with breast milk for the first 2 days after birth. Continued
breastfeeding between 12 and 23 months (CBF) is defined as the
percentage of children 12-23 months of age who were fed breast milk
during the previous day and replaced previous indicators that assessed
breastfeeding at 1 year and 2 years of age.

The infant and young child minimum dietary diversity (MDD) is
defined as the percentage of children 6-23months of age who
consumed foods and beverages from at least five out of eight defined
food groups during the previous day. MDD is the most widely used
maternal and child health (MCH) dietary metric and is routinely
collected in studies in low- and middle-income countries (Miller et al.,
2020). Infant and young child minimum meal frequency (MMF) is
defined as the percentage of children 6-23months of age who
consumed solid, semi-solid, or soft foods (but also including milk
feeds for non-breastfed children) at least the minimum number of
times recommended during the previous day. For breastfeeding
children, the infant and young children’s minimum acceptable diet
(MAD) is defined as receiving at least the minimum dietary diversity
and minimum meal frequency for their age during the previous day,
and for non-breastfed children, receiving at least the minimum dietary
diversity and minimum meal frequency for their age during the
previous day as well as at least two milk feeds. The Multiple Indicator
Cluster Surveys (MICS), 2017/2018 in Ghana, reported that nationally,
41% of children aged 6-23 months met minimum meal frequency
(MMF) and 29% met minimum dietary diversity (MDD), while 12%
had minimum adequate diet (MAD) (Ghana Statistical Service
(GSS), 2018).

Any factors associated with poor feeding practices hold
importance in addressing the issue of malnutrition. It is therefore
necessary to obtain information on IYCF feeding indicators in
HIV-exposed children and their associated factors to guide the
relevant policies and intervention studies. This study therefore aimed
to determine infant and young child feeding practices among
HIV-exposed children under 2years old enrolled in a dietary
intervention study and to identify the household, maternal, and child
factors associated with the IYCF indicators measured. We also
explored the relationships between IYCF indicators and nutritional
status measured by anthropometry and anemia status.

Materials and methods
Study design and population

This study is a secondary analysis using the baseline data from a
randomized controlled trial that aimed to examine the effectiveness

of a 6-month soy-based supplementation intervention called
KOKOPlus in improving nutritional status and child development

Frontiers in Sustainable Food Systems

10.3389/fsufs.2024.1251611

among HIV-exposed children aged 6-18 months in Accra. It ran from
August 2021 to July 2022. HIV-positive mother—child dyads who
attended antiretroviral clinics in the Greater Accra Region were
enrolled. The size of the sample was estimated for the larger
supplementation trial at 590 with reference to the study by Prendergast
etal, (2019), which recorded a 0.26 change in length for age z scores
(LAZ) in a randomized control trial given significance level and power
risks of 0.05 and 0.80, respectively. A predicted drop-out rate of 10%
during follow-up was considered, bringing the final sample size to 649.

Recruitment into this study took place at adult antiretroviral and
Child HIV Clinics at Korle-Bu Teaching Hospital, The Greater Accra
Regional Hospital, Princess Marie Louise Children’s Hospital,
Ledzokuku-Krowor Municipal Assembly (LEKMA) Hospital, Shai-
Osudoku District Hospital, Tema General Hospital, Tema Polyclinic,
Ashaiman Polyclinic, Manhean Polyclinic, Pentecost Hospital-
Madina, Madina Polyclinic Kekele, Weija Gbawe Municipal Hospital,
Ga West Municipal Hospital-Amasaman, Ga North Municipal
Hospital-Ofankor, Kaneshie Polyclinic, Mamprobi Polyclinic,
Maamobi General Hospital, Legon Hospital, and Achimota Hospital.
A database of HIV-positive mothers with children between 6 and
18 months of age was compiled from hospital records. Eligible
mothers were contacted by phone or in person during clinic
attendance and were invited to participate in the study. After
mothers had agreed to participate in the study and completed
informed consent forms, they were randomized to receive
the intervention.

Eligibility for participation in the study included HIV-positive
mothers and their children between 6 and 18 months of age attending
antiretroviral clinics (ART) and child HIV clinics. Excluded were
mothers who declined to participate in the study, children with severe
acute malnutrition, children on hospital admission, and children with
diagnosed or apparent congenital conditions that negatively affect the
child’s ability to eat and/or grow.

Ethical approval was obtained from three institutions: Institutional
Review Board of Noguchi Memorial Institute for Medical Research
(Federalwide Assurance 00001824, NMIMR-IRB CPN 058-20/21)
and Ghana Health Service Ethics Review Committee and Korle-Bu
Teaching Hospital Institutional Review Board (KTH-IRB).

Data collection and analyses

Data collection took place at the HIV Clinics at the health facilities
enumerated above. Supplementary Table S1 shows the data collected
and the time points.

Infant and young child feeding data

The WHO/UNICEF questionnaire to assess infant and young
child feeding practices collected information on breastfeeding
practices, the timing of initiation of complementary feeding, parental
recall of the childs diet in the previous 24-h period, and meal
frequency (WHO and UNICEF, 2021).

The IYCF indicators
Ever breastfed (EvBF): Percentage of children who were ever
breastfed. Mothers were asked if their children were ever breastfed.
Early initiation of breastfeeding (EIBF): Percentage of children
who were put to the breast within 1h of birth.
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Exclusively breastfed for the first 2days after birth (EBF2D):
Percentage of children who were fed exclusively with breast milk for
the first 2 days after birth.

Exclusive breastfeeding is breastfeeding with no other food or
drink, not even water. Thus, in this study, we did not include the
exclusive breastfeeding rate for infants aged 0 to 6 months because
we recruited study participants aged between 6 and 18 months.

Continued breastfeeding 12-23 months (CBF): Percentage of
children 12-23 months of age who were fed breast milk during the
previous day and night.

Introduction of solid, semi-solid, or soft foods 6-8months:
Percentage of infants 6-8 months of age who consumed solid, semi-
solid, or soft foods during the previous day. The indicator was
calculated based on a question that asked mothers about foods fed to
the infant the day before during the day or at night.

Minimum dietary diversity 6-23 months (MDD): Percentage of
children 6-18 months of age who consumed foods and beverages
from at least five out of eight defined food groups during the
previous day. group 1: breast milk; group 2: grains, roots, and tubers
and plantain; group 3: pulses (beans, peas, and lentils), nuts, and
seeds; group 4: dairy products (milk, infant formula, yogurt, and
cheese); group 5: flesh foods (meat, fish, poultry, and organ meats);
group 6: eggs; group 7: vitamin-A rich fruits and vegetables; group 8:
other fruits and vegetables. Responses to questions about
breastfeeding and other liquid intake were used to account for breast
milk intake and other liquids, respectively. Mothers were asked to
recall foods using a list-based approach. They were asked about the
intake of foods from a list of 16 food groups eaten yesterday during
the day or night. To calculate the dietary diversity score, the 16 food
groups were categorized into eight food groups (WHO and
UNICEE, 2021).

Minimum meal frequency 6-23months (MMF): Percentage of
children who consumed solid, semi-solid, or soft foods (including
milk feeds for non-breastfed children) the minimum number of times
or more during the previous day. The minimum number of times was
calculated as two feeds of solid, semi-solid, or soft foods for breastfed
infants aged 6-8 months; three feeds of solid, semi-solid, or soft foods
for breastfed children aged 9-18 months; and four feeds of solid, semi-
solid, or soft foods or milk feeds for non-breastfed children aged
6-28 months whereby at least one of the four feeds must be a solid,
semi-solid, or soft feed. For breastfed children, this indicator was
based on questions on the intake of breast milk and solid and semi-
solid foods. For non-breastfed infants, the use of milk feeds was taken
into account. The numerator for breastfed was children 6-18 months
of age recruited into the study who consumed solids, semi-solids, or
soft foods the minimum number of times during the previous day. For
non-breastfed children, it was children 6-18 months of age recruited
into the study who consumed at least four solid, semi-solid, or soft
foods feeds or milk feeds during the previous day, with at least one of
the four being a solid, semi-solid, or soft food feed.

Minimum acceptable diet 6-23 months (MAD) was computed as
the percentage of children 6-18 months of age recruited into the study
who consumed a minimum acceptable diet during the previous day
and achieved the minimum meal frequency as well.

Sociodemographic data

Data on sociodemographics, household conditions, and mother’s
information were collected using a household questionnaire. All
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questionnaires were administered at the clinic electronically using
Computer Assisted Personal Interview (CAPI) technology.
Household food security was assessed with an 8-item food
insecurity questionnaire comprising questions that inquire about
various aspects of food access, affordability, and availability, providing
a comprehensive measure of a household’s vulnerability to food
insecurity (Bickel et al., 2000; Coleman-Jensen et al., 2019).

Anthropometry

All anthropometric measurements for children and their mothers
were taken twice (and were repeated if they differed by more than
5mm), and the mean values of the measurements were computed and
used in the analysis. Anthropometric measurements were done in
accordance with WHO guidelines (WHO and UNICEE 2019).
Recumbent length was measured for all the children using an
infantometer since the children were below 2years of age. The
mother’s height was recorded using a height meter. Weight was
measured using the Tanita Electronic WB-100A/WB-110A Remote
Display Version scale. Tared weighing was done for the children since
they were unable to stand on their own. The scale was switched on,
and when the reading was 0.0kg, the mother was asked to mount the
scale barefoot, wearing only light clothing. They were asked to stand
still in the middle of the scale until their weight was displayed and
recorded. After the weight appeared on the display, she remained
standing on the scale while it was reset to zero. The child was then
given to her, and the child’s weight was recorded.

Nutritional status

For the children, weight-for-age, weight-for-length, and length-
for-age were determined using the WHO AnthroPlus Software.
Length-for-age<—2 standard deviations from the median of the
WHO child growth standards was categorized as stunting.
Underweight was categorized as weight-for-age < —2 SD, wasting as
weight-for-length<—2 SD, and overweight as weight-for-length/
height < —2 SD. Mother’s body mass index (BMI): Body Mass Index
(BMI) was used as one of the markers of nutritional status of the
mothers and was calculated using the measured mother’s weight in kg
and height in meters. BMI was calculated as kg/m* Underweight BMI
is less than 18.5, normal BMI is between 18.5 and less than 25.0,
overweight BMI is between 25 and less than 30, and obese BMI is
above 30.

Hemoglobin measurement

Children’s hemoglobin levels were tested using a Hemocue® Hb
301 device according to the manufacturer’s user guidelines and WHO
guidelines on drawing blood (WHO, 2010).

Anemia status

Children with a hemoglobin concentration of less than or equal
to 110 grams per deciliter (g/dl) were classified as anemic
(WHO, 2011).

Household food security

A food insecurity experience scale was adopted. This questionnaire
asked about the household’s experience in the last 12 months. This is
an 8-item tool to assess household food security status comprising
questions about various aspects of food access, affordability, and
availability, providing a comprehensive measure of a household’s
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vulnerability to food insecurity. The responses were scored to
categorize households into different levels of food security as follows:
less than 3: food secure; 4-5: mildly food insecure; and 6-8: severely
food insecure. Mild and severe food insecurities were combined as
food insecure (Ghana Statistical Service GSS, Ghana Health Service
GHS, Macro ICFE 2009).

Statistical analyses

Data were cleaned, and analysis was conducted using Stata version
16 (StataCorp. 2019. Stata Statistical Software: Release 16. College
Station, TX: StataCorp LLC). The Shapiro-Wilk Test was used to test
for normality. All values were normally distributed except for the
mother’s age. The median for the mother’s age was 33 compared to the
mean of 32.7, hence the categorization of the mother’s age for the
logistic regression. Descriptive statistics (means and standard
deviations) were calculated for continuous variables, and categorical
variables were reported as frequencies and percentages. For bivariate
analysis, statistical associations between the various IYCF indicators
and sociodemographic variables (mother’s age, mother’s level of
education, mother’s employment status, household income, mothers’
BMI, and household food insecurity) were tested for statistical
significance using the Chi-square test. For multivariate analyses, all
predictor variables were initially put in the model, and the goodness-
of-fit was assessed using the Likelihood Ratio (LR) test. When the
value of p associated with the LR test was less than 0.05, a predictor
variable with the largest value of p was dropped from the model.
Predictor variables with the highest value of p were dropped until the
model recorded an LR test associated with a value of p of less than
0.05. The level of statistical significance was set at p <0.05. The odds
ratios with 95% confidence intervals were derived from the adjusted
logistic regression models, which were used to determine the
predictors of IYCF indicators among HIV-exposed children.

Results

Sociodemographic characteristics of
mothers of HIV-exposed children

Table 1 shows the sociodemographic characteristics of the
mothers. The mean age of the mothers was 33 years, with the
majority (58%) of them within the ages of 31 to 40 years. Secondary
school education was the highest level reached but not necessarily
completed for most mothers (70%). Seventy percent of them were
employed, and 81% were married or living with their spouses. The
Akan ethnic group formed the majority, and almost 90% of mothers
were Christians. For the nutritional status of the mothers, their
mean weight was 69 kg; 39% of them had normal BMIs, 58.7% were
overweight, and 2% were underweight. The average household size
was 4, with at least one child under 5 years. The majority of them
stayed in compound houses (63%) and used water closets (WC) as
their main toilet facility (49%). More than half of the women had a
household income greater than GH¢500 ($42, GH¢1.00 is
approximately $0.08). The minimum daily wage in 2022 (GH¢13.53)
translates to GH¢419 per month, which was rounded to Gh¢500
(Kuhn et al., 2008). More women were from households that were
food insecure (57%) than secure (43%).
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TABLE 1 Characteristics of mothers, their children, and the households of
HIV-exposed children aged 6—18 months from the antiretroviral clinics
and HIV clinics in the Greater Accra Region.

Characteristics Number Percentage
Mothers’ characteristics
Age: mean (SD) 33 (5.5)
15-30yrs 223 344
31-40yrs 376 58.0
Above 40yrs 49 7.6
Highest level of education (%)
No education 52 8.0
Primary 87 14.6
Secondary 449 75.3
Tertiary 60 10.1
Employment status (%)
Unemployed 193 29.8
Marital Status (%)
Never in union 93 14.4
Married/living with 525 81.0
partner
Widowed/divorced/ 30 4.6
separated
Ethnicity (%)
Akan 225 34.7
Ga/Dangme 133 20.5
Ewe 166 25.6
Other 124 19.1
Religion (%)
Christian 567 87.5
Islam 78 12.0
Other 3 0.5
Weight: mean (SD) 69.1(17.2)
Height: mean (SD) 159.4 (7.5)
BMI: mean (SD) 27.0 (5.8)
Underweight 13 2.1
Normal 248 39.2
Overweight 203 32.1
Obese 168 26.6
Household characteristics
Household size: mean (SD) 4.4 (1.6)
Children under 5years: 1.4 (0.6)
mean (SD)
Dwelling
Separate house 167 25.8
Compound house 410 63.3
Container/uncompleted 71 11.0
building

(Continued)
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TABLE 1 (Continued)

10.3389/fsufs.2024.1251611

TABLE 2 Infant and young children feeding practices among HIV-
exposed children aged 6—18 months from the antiretroviral clinics and

Characteristics Number Percentage HIV clinics in the Greater Accra Region.
Toilet facility IYCF Indicators Yes n (%)
Free range 29 45 Ever breastfed (EVBF) 615 (95.4)
wc 318 49.1 Early initiation of breastfeeding (EIBF) 321 (53.2)
Pit/KVIP 126 194 Exclusive breastfeeding for the first 2 days 486 (79.0)
Public toilet 175 27.0 (EBF2D)
Household income Continued breastfeeding (CBF) 67 (25.9)
Less than gh500 (USD42) ‘ 167 ‘ 36.0 Introduction of solid, semi-solid, or soft 217 (92.7)
Household food insecurity foods
6-8 months
Food secure ‘ 280 ‘ 432
Minimum meal frequency (MMF) 361 (54.3)
Children’s characteristics
Minimum dietary diversity (MDD) 126 (18.7)
Age: mean (SD) 10.8 (3.8)
Minimum acceptable diet (MAD) 71 (10.6)
6-12 months 410 63.3
13-15months 140 21.6
Only 19% of the children attained the minimum dietary diversity,
16-18 months 98 15.1 X . i
and 11% attained the minimum acceptable diet. However, more than
Sex half (54%) of the children met the minimum meal frequency.
Female 322 49.7
Weight: mean (SD) 8.3(1.4) i X .
Length: mean (SD) 120G Factors associated with IYCF breastfeeding
indicators
WAZ: mean (SD) —0.664 (1.2)
Underweight 76 1.7 Factors found to be associated with IYCF breastfeeding indicators
HAZ: mean (SD) —0.469 (1.4) after bivariate analyses are presented in Table 3. Mothers who were
Stunted 7 110 married or living with a partner had higher rates of ever breastfeeding
, ( (p <0.05) than those who were widowed, divorced, or separated and
WHZ: SD —-0.514 (1.3 . . , .
mean (SD) 3 those who had never been in a union. Mothers’ education was
Wasted 61 o4 important, and those who had reached secondary education had the
HB: mean (SD) 10.2 (1.6) highest rates of continued breastfeeding between 12 and 18 months
Anemic 205 318 (p <0.01), followed by primary, tertiary, and no education.

BMI, body mass index; WAZ, weight-for-age z score; HAZ, height-for-age z score; WHZ,
weight-for-height z score; HB, hemoglobin.

Characteristics of HIV-exposed children

The characteristics of the HIV-exposed children are also presented
in Table 1. The mean age of the children was 10.8 months, with more
than half (63%) of them within the age of 6-12months. There was a
balance between male representation among the children; 12% of the
children were underweight, 11% were stunted, 9% were wasted, and
32% were anemic.

Infant and young child feeding practices

A descriptive summary of the IYCF practices of study
participants is shown in Table 2. Almost all children (95%) had ever
been breastfed, with more than half (53%) initiating breastfeeding
within the first hour of delivery. The majority (79.0%) had
exclusively breastfed for the first 2 days after birth. Almost all the
infants (92%) between 6 and 8 months of age had been introduced
to solid, semi-solid, or soft foods. Around one in four (26%) of the
participants continued to breastfeed their children beyond
12 months.
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Factors associated with IYCF
complementary feeding indicators

Table 4 presents the results of bivariate analyses and shows
associations of other IYCF indicators for complementary feeding with
sociodemographic characteristics. MDD and MAD were associated
with the mother’s age (p <0.01), with a greater percentage of children
of mothers in the 31-40years group attaining MDD and MAD
compared to those of mothers aged 15-30years and mothers above
40years. Children of employed mothers had higher rates of attainment
of MDD (p <0.05), MMF (p <0.01), and MAD (p <0.01) than children
of unemployed mothers and children from households with household
income greater than Ghc500 were more likely to attain MMF than
those from households with household income less than Ghc 500
(p <0.05). In addition, children from food-secure homes were more
likely to attain MDD than those from food-insecure homes (p <0.01).

Predictors of IYCF breastfeeding and
complementary feeding

Logistic regression models were run to find predictors of IYCF
practices. None of the breastfeeding indicator models were significant.
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TABLE 3 Factors associated with IYCF breastfeeding indicators in HIV-
exposed children aged 6—18 months from the antiretroviral clinics and
HIV clinics in the Greater Accra Region.

EvBF EIBF EBF2D

n (%) n (%) n (%)
Mother’s age
15-30yrs 216 (35.1) 109 (34.0) 43 (33.3) 25(37.3)
31-40yrs 354 (57.6) 193 (60.1) 74 (57.4) 39 (58.2)
Above 40yrs 45(7.3) 19 (5.9) 12(9.3) 3 (4.5)
Highest level of education
None 48 (7.8) 22 (6.9) 13 (10.1) 3 (4.5)%*
Primary 85 (13.8) 52 (16.2) 12 (9.3) 16 (23.9)
Secondary 427 (69.4) 225(70.1) 88 (68.2) 42 (62.7)
Tertiary 55(8.9) 22 (6.9) 16 (12.4) 6(9.0)
Employment status
Unemployed 185 (30.1) 94 (29.3) 38(29.5) 14 (20.9)
Employed 430 (69.9) 227 (70.7) 91 (70.5) 53(79.1)
Marital Status
Never in union 86 (14.0) * 45 (14.0) 18 (14.0) 12 (17.9)
Married/living 503 (81.8) 260 (81.0) 106 (82.2) 51(76.1)
with partner
Widowed/ 26 (4.2) 16 (5.0) 5(3.9) 4(6.0)
divorced/
separated
Mother’s BMI
Underweight 12 (2.0) 7(2.2) 4(3.2) 1(1.5)
Normal 235(39.0) | 127 (40.2) 47 (37.3) 26 (40.0)
Overweight 195 (32.4) 110 (34.8) 33(26.2) 23 (35.4)
Obese 160 (26.6) 72 (22.8) 42 (33.3) 15(23.1)
Household income
<=gh500 154 (35.2) 74 (32.9) 37(39.0) 21 (50.0)
Greater than 283 (64.8) 151 (67.1) 58 (61.1) 21 (50.0)
gh500
Household food insecurity
Food secure 261 (42.4) 128 (39.9) 51 (39.5) 22(32.8)
Food insecure 354 (57.6) 193 (60.1) 78 (60.5) 45 (67.2)

Chi-square analyses. EVBE, ever breastfed; EIBF, early initiation of breastfeeding; EBF2D,
exclusively breastfed for the first 2 days after birth; CBE, continued breastfeeding 12—

18 months; ISSSE, introduction of solid and semi-solid foods; BMI, body mass index, p-value
(*#%p <0.001; **p <0.01; *p <0.05).

-

Table 5 shows the results for complementary IYCF practices.
Compared to mothers 15-30years of age, children born to mothers
between the ages of 31 and 40years were twice as likely to have a
diverse diet [AOR 2.1 (1.14, 3.85), p <0.01] and three times as likely
to achieve the minimum acceptable diet [AOR 3.0 (1.52, 5.92),
P <0.001], and those born to mothers above age 40 years had an even
greater likelihood of attaining MDD [AOR 2.8 (1.11, 7.2), p <0.05]
compared to mothers 15-30years. In addition, compared with
children of mothers with no education, children of mothers who had
some tertiary education were more than 5 times as likely to attain
MDD [AOR 5.4 (1.1, 26.1), p <0.05]. Children of employed mothers
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were more than one and a half times as likely to attain MMF compared
to their counterparts whose mothers were unemployed [AOR 1.6 (1.1,
7.2), p <0.05]. Coming from a household with income greater than
GH¢500 gave a child 60% increased odds of attaining MMF [AOR 1.6
(1.01, 2.33), p <0.05] compared to households with income less than
GH¢500 while children from food insecure homes were 50% less
likely to achieve MDD when compared to those from food secure
households [AOR 0.5 (0.31, 0.86), p <0.01].

Association between IYCF indicators and
nutritional status

Bivariate analyses showed no significant associations between IYCF
indicators and nutritional status (Table 6); however, multiple logistic
regression with nutritional indices as continuous rather than categorical
variables showed some statistically significant associations between
IYCF and nutritional status. Attained MDD was associated with 20%
less Hb [AOR 0.8 (0.71, 0.99), p <0.05], and MMF was negatively
associated with WHZ [AOR 0.8 (0.72, 0.98), p <0.05] (Table 7).

Discussion

This cross-sectional study sought to determine infant and young
child feeding practices among HIV-exposed children under 2 years of
age enrolled in a dietary intervention study, to explore factors
associated with the IYCF indicators and to explore any associations
between IYCF indicators and the children’s nutritional status.
According to the last GDHS (Ghana Statistical Service (GSS), 2015),
the national EvBF rate was 98% of last-born children born in the
preceding 2 years, and 56% were breastfed within an hour of birth.
Our results reveal comparable breastfeeding practices amongst our
population of children born to HIV-positive mothers, with an EvBF
rate of 95% and EIBF at 53%.

Although a significant association was lost between marital status
and EvBF after multivariate analyses, the bivariate analyses showed a
positive association of breastfeeding with marital or relationship
stability (p <0.05). Living with a partner could mean that mothers
have more support from a significant other for their own, as well as
their child’s care, including breastfeeding (Renata et al., 2022). Having
said that, we note that breastfeeding was universal in our population
(95%), which is typical of the cultural norm of breastfeeding in Ghana.
This is similar to findings in Nigeria (Umeobieri et al., 2018) and
Kenya, where the lack of male involvement has been cited as a barrier
to breastfeeding (Samburu et al., 2021), and in South Africa,
HIV-positive women who attempted breastfeeding had better social
support and HIV-related social support (Remmert et al., 2020).

Mother’s education positively influenced continued breastfeeding
after 12months (p <0.01). Only 5% of non-educated mothers
breastfed beyond 12 months. Sociodemographic factors such as the
education of HIV-positive mothers have been documented to
influence maternal knowledge, attitudes, and practices. Mother’s
education has been reported to facilitate understanding and adherence
to recommendations (Renata et al., 2022). A retrospective cohort
study of sociodemographic factors that enhance breastfeeding uptake
in HIV-positive women using DHS surveys from multiple sub-Saharan
African countries found that women with the highest levels of
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TABLE 4 Factors associated with IYCF complementary feeding indicators of HIV-exposed children aged 6—18 months from the antiretroviral clinics and
HIV clinics in the Greater Accra Region.

ISSSF at Minimum Minimum dietary Minimum acceptable
6—-8 month meal frequency diversity diet
n (%) n (%) n (%) n (%)

Mother’s age
15-30yrs 81(37.3) 110 (31.9) 15 (20.8)%* 11 (16.2)%*
31-40yrs 121 (55.8) 206 (59.7) 49 (68.1) 53(77.9)
Above 40yrs 15 (6.9) 29 (8.4) 8 (11.1) 4(5.9)
Highest level of education
None 18 (8.3) 21(6.1) 2(2.8) 3 (4.4)
Primary 34 (15.7) 43 (12.5) 10 (13.9) 10 (14.7)
Secondary 145 (66.8) 249 (72.2) 49 (68.1) 44 (64.7)
Tertiary 20(9.2) 32(9.3) 11 (15.3) 11(16.2)
Employment status
Unemployed 75 (34.6) 88 (25.5)%* 14 (19.4)* 13 (19.1)%*
Employed 142 (65.4) 257 (74.5) 58 (80.6) 55(80.9)
Marital Status
Never in union 28 (12.9) 52 (15.1) 8 (11.1) 11 (16.2)
Married/living with partner 181 (83.4) 276 (80.0) 61 (84.7) 55 (80.9)
Widowed/divorced/separated 8(3.7) 17 (4.9) 3(4.2) 2(2.9)
Mother’s BMI
Underweight 4(1.2) 5(1.5) 2(2.9) 0(0.0)
Normal 85 (40.1) 134 (39.8) 23(33.3) 20 (30.3)
Overweight 66 (31.1) 104 (30.9) 28 (40.6) 30 (45.5)
Obese 57 (26.9) 94 (27.9) 16 (23.2) 16 (24.2)
Household income
<=gh500 48 (32.0) 80 (31.4)* 17 (37.8) 15 (32.6)
Greater than gh500 102 (68.0) 175 (68.6) 28 (62.2) 31(67.4)
Household food insecurity
Food secure 110 (50.7) 151 (43.8) 42 (58.3)%* 34 (50.0)
Food insecure 107 (49.3) 194 (56.2) 30 (41.7) 34 (50.0)

Chi-square analyses. ISSSF: introduction of solid and semi-solid foods, BMI: Body mass index, p-value (**p <0.01, *p <0.05).

education and those without partner support were less likely to
breastfeed (Caldwell et al., 2023).

A study in Uganda that looked at the morbidity of HIV-exposed
children found that at 6 months, 12 months, and 24 months, the
proportion of children breastfeeding was consistently lower for
HIV-exposed than for HIV-unexposed children; at 6 months of age,
84.4% vs. 99.7% (p <0.0001); at 12months of age, 29% vs. 99%
(p <0.001); and at 24 months of age, 0 vs. 24.4% (p <0.0001) (Marquez
et al, 2014). While mothers living with HIV tend to avoid
stigmatization by practicing breastfeeding norms such as initiating
breastfeeding (Oguta et al., 2004; Oladokun et al.,, 2010; Tariq et al,
2016; Umeobieri et al., 2018), their fear of transmitting the virus to
their children may cause them to stop breastfeeding earlier than their
non-HIV counterparts (Fadnes et al.,, 2009; Flax et al., 2017; Anderson
etal, 2021). HIV-exposed children are less likely to be breastfed after
12 months compared to their unexposed counterparts, as observed in
Botswana and Uganda (Muhangi et al., 2013; Chalashika et al., 2017).

Frontiers in Sustainable Food Systems

For IYCF complementary feeding practices, 2017/2018 MICS
reported that nationally, 41% of the children met minimum meal
frequency (MMEF), 29% met minimum dietary diversity (MDD), and
12% had minimum adequate diet (MAD) (Ghana Statistical Service
(GSS), 2018). Intake of MDD was higher among children from
wealthier households, with high levels of maternal education, and in
urban areas. In addition, mothers within the age bracket of 31 to
40years were more likely to meet MAD (Ghana Statistical Service
(GSS), 2018). Almost all infants in our study between 6 months and
8 months (93%) had been introduced to solid, semi-solid, or soft foods
compared to the national rate of 79% (Ghana Statistical Service (GSS),
2018). The higher percentage of mothers who had introduced
complementary foods at this stage could be an indication that mothers
in our study were more inclined to cease breastfeeding after 6 months,
possibly to reduce the chances of MTCT.

While MMF was higher in our study than nationally (54% vs.
41%), MDD was much lower than national rates (19% vs. 29%), and
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TABLE 5 Predictors of complementary IYCF indicators among HIV-
exposed children aged 6—18 months from the antiretroviral clinics and
HIV clinics in the Greater Accra Region.

Minimum Minimum Minimum
meal dietary acceptable
frequency diversity diet
AOR[95%  AORI[95% AOR[95% CI]
Cl] Cl]
Mother’s age
15-30yrs Ref Ref
31-40yrs 2.1[1.1,3.8]** 3.0 [1.5, 5.9]*%**
Above 40yrs 2.8 [1.1,7.2]* 1.6 (0.5,5.5]
Highest level of education
None Ref Ref
Primary 3.7[0.8,17.8] 2.1[0.5,8.0]
Secondary 3.3[0.8, 14.2] 1.8 [0.530, 6.0]
Tertiary 5.4([1.1,26.1] * 3.6 [0.9,13.9]
Employment status
Unemployed Ref Ref
Employed 1.6 [1.0, 2.3]* 1.7 (0.9, 3.2]
Household income
Less than gh500 Ref
(USD42)
Greater than 1.6 [1.1,2.3]*
gh500
Household food insecurity
Food secure Ref
Food insecure 0.5 [0.3, 0.9]**

Multiple logistic regression. AOR, adjusted odds ratio; CI, confidence interval; Ref, reference
group; p-value (*#*p <0.001; **p <0.01; *p <0.05).

MAD was received by a similar proportion (11% vs. 12%). Although
meals may have been frequent enough, they were not diverse enough
for the majority of the children. These were children of mothers who
were attending ART clinics and who would receive nutrition education
from time to time. This could account for more frequent meals than
the general population; however, they may have had fewer resources
and been less food secure than the general population to provide the
necessary diversity in meals for their children, resulting in similar
MAD rates. Bivariate analyses showed that MMF was significantly and
positively associated with mothers’ employment (p <0.01) and
household income (p <0.05), and these associations remained strong
in the logistic regression, showing that the availability of more
financial resources likely translates to greater frequency of feeding
(Table 5).

MDD showed a significant and positive association with mothers’
age, employment, and household food security in bivariate analyses,
and only the association with employment was lost with multivariate
analyses. An additional positive association was discovered with
tertiary education after logistic regression analyses. Better household
food security meant that there were resources available to feed
children a more diverse diet. It is also possible that a better
understanding of IYCF recommendations on feeding a diverse diet,
leading to better practice, comes with age and experience and is
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facilitated by higher education. In line with our findings, food
insecurity has been found to make it difficult for HIV-positive mothers
to follow complementary feeding guidelines (Flax et al., 2016).

Bivariate analyses showed that MAD was positively and
significantly associated with mothers” age and employment, but after
multiple logistic regression, only the mother’s age was significantly
associated with MAD. Mothers between the ages of 31 and 40 years
were the most likely to feed their children diverse diets compared to
those in the 15-30 age bracket. There could be a number of reasons
for this. While the 31-40years age group may have the benefit of
learning more from experience than the youngest age group, they may
be more actively and gainfully employed than the above 40 age group
and, therefore, have more financial empowerment to access a more
diverse diet for their children. This finding is in line with the Ghana
2017/18 MICS report (Ghana Statistical Service (GSS), 2018).

Standard DHS data of Sub-Saharan African countries conducted
between 2010 and 2020 were analyzed to determine the minimum
acceptable diet (MAD) intake and its associated factors among
children aged 6-23 months. Results showed that factors such as
achievement of secondary education and higher for the women, being
employed, having media exposure, richest household wealth, breastfed
child, rural residence, and living in upper middle-income country
were significantly associated with MAD (Belay et al., 2022). Studies on
IYCF in HIV-exposed children have been conducted in Ethiopia
(Haile et al., 2015; Esubalew et al., 2018; Yisak et al., 2020), Malawi
(Flax et al,, 2016), and Uganda (Kumbakulu et al., 2022), with MAD
rates ranging from 40% in Malawi to 34% in Ethiopia, with a myriad
of associated factors. These include mothers’ education sometimes
acting as a negative or positive predictor of IYCE inadequate
information about infant feeding acting as a barrier to good practice,
household wealth and media exposure as positive factors for good
IYCF practice. A study conducted among HIV-positive mothers in the
Manya-Krobo Municipality of Ghana reported that factors such as
being married or in a stable relationship, having a supportive partner,
adhering to ART, age of mother, education on IYCF received from the
health facilities and influence of the media impacted the IYCF
practices (Tofoatsi, 2005).

Ghana has a high burden of child undernutrition (Boah et al,
2019). Nationally, the rates of underweight stunting and wasting in
children under 5years in Ghana are 13, 18, and 7%, respectively
(Ghana Statistical Service (GSS), 2018). The prevalence of underweight
in this study population, 12%, was similar to the national prevalence,
as was the prevalence of wasting (9%). Stunting, however, was lower
in our population at 11%. We acknowledge that the national figures
are for under-fives while our study population is under 2 years of age.
It could be, however, that given a few more years, the stunting rates in
our sample may approach the national figure as stunting is an
indicator of long-term malnutrition, and malnutrition has been
associated with the child’s age in Ghana (Boah et al., 2019). The rates
of stunting and wasting observed in this study are of medium public
health importance, and the rate of underweight is of high public
health importance (De Onis et al., 2019).

Anemia was highly prevalent in our study population (32%) but
lower compared to the national prevalence of 66% in under-fives
(Ghana Statistical Service (GSS), 2015) which is considered to be a
severe public health problem (World Health Organization, 2020). This
difference could be due to the fact that the mothers in our study have
regular access to healthcare and may have more regular checks for low
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TABLE 6 Association between IYCF breastfeeding and complementary
feeding indicators and nutritional status of HIV-exposed children aged
6—18 months from the antiretroviral clinics and HIV clinics in the Greater
Accra Region.

WAZ HAZ WHZ HB

Underweight Stunted Wasted Anemic
EBF * (Yes) 71 (11.5) 67 (10.9) 58 (9.4) 192 (31.3)
(No) 5(16.7) 4(13.3) 3(10.0) 12 (42.9)
EIBF * (Yes) 40 (12.5) 33(10.3) 34 (10.6) 114 (35.5)
(No) 31(10.5) 34 (11.6) 24 (8.2) 78 (26.7)
EBF2D* 15 (11.6) 13 (10.1) 12(9.3) 35(27.3)
(Yes)
(No) 56 (11.5) 54 (11.1) 46 (9.5) 157 (32.4)
CBF ¢ (Yes) 12 (17.9) 13 (19.4) 8 (11.9) 16 (23.9)
(No) 24 (12.5) 24 (12.5) 21(10.9) 61 (31.9)
ISSF at 18 (8.3) 17 (7.8) 16 (7.4) 67 (31.2)
6-8months *
(Yes)
(No) 0(0.0) 0(0.0) 1(5.9) 7(41.2)
Minimum 6(8.3) 5(6.9) 6(8.3) 18 (25.4)
dietary
diversity *
(Yes)
(No) 70 (12.2) 66 (11.5) 55 (9.6) 187 (32.6)
Minimum 41(11.9) 32(9.3) 37(10.7) 112 (32.8)
meal
frequency *
(Yes)
(No) 33(11.2) 37 (12.5) 22(7.6) 91 (31.0)
Minimum 8(11.8) 7(10.3) 7(10.3) 17 (25.4)
acceptable
diet * (Yes)
(No) 68 (11.8) 63 (10.9) 54 (9.4) 187 (32.6)

Chi-square analyses. EBF, ever breastfed; EIBE, early initiation of breastfeeding; EBF2D,
exclusively breastfed for the first 2 days after birth; CBF, continued breastfeeding 12—

18 months; ISSSE introduction of solid and semi-solid foods; * p-values showed no statistical
significance; Yes, followed IYCF recommendations; No, did not follow IYCF
recommendation.

Hb and iron supplementation than the general population, especially
when their children are unwell. In sub-Saharan Africa, risk factors for
anemia are age, birth order, sex, comorbidities (such as fever, diarrhea,
and acute respiratory infection), malnutrition or stunting, maternal
education, maternal age, mother’s anemia status, household wealth,
and place of residence (Obasohan et al., 2020). In Ghana, anemia in
children is associated with monotonous diets, poor feeding habits
during weaning periods, and meals that lack iron, vitamins, and other
essential nutrients. Children from poorer and larger households are at
higher risk of anemia (Aheto et al., 2023). Lower maternal education,
maternal unemployment, and lower household wealth index are the
sociodemographic factors most commonly associated with infant
undernutrition in sub-Saharan Africa (Chola et al., 2020).

Our study failed to find any meaningful associations between
IYCF indicators and nutritional status. Multiple logistic regression
with indices of nutritional status treated as continuous variables
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showed an inverse relationship between MMF and WHZ and between
MMD and anemia, which was contrary to expectation. These contrary
results may be due to the fact that IYCF indicators were based on a
single 24-h recall, which is not representative of habitual food intake.
Current nutritional status is a result of habitual food intake, among
other factors. The possibility of recall and response bias with regard to
IYCF indicators also cannot be ruled out. A study by Saaka et al. in
Northern Ghana also found that apart from timely initiation of
complementary feeding at 6 months, none of the WHO recommended
IYCF indicators, including minimum dietary diversity, minimum
meal frequency, and minimum acceptable diet, were associated with
HAZ scores of infants 6-23 months of age (Saaka et al., 2015). Some
studies, however, have found associations between adequate IYCF
practices, especially minimum dietary diversity, and the growth of
children. In sub-Saharan Africa, limited MMD has been associated
with stunting (Aboagye et al,, 2021). A study in 21 countries, including
12 in Africa, found that minimum infant dietary diversity is the IYCF
complementary feeding indicator most consistently associated with
positive growth patterns (Onyango et al., 2014).

Strengths and limitations of study

This study has contributed to filling the gaps in IYCF of HIV-exposed
infants as there are few such studies, especially in sub-Saharan Africa. In
addition, we used the most recent WHO/UNICEF IYCEF indicators to
assess HIV-exposed children based on current feeding recommendations
for IYCF in the context of HIV. Our participant age range of 6-18 months,
however, was not fully aligned with the target age group for IYCF
complementary feeding indicators, which is 6-24 months. Comparisons
with national figures for malnutrition, which are usually based on
children 0-5years, were also a limitation. Another limitation of our study
is the fact that it failed to identify expected significant associations
between IYCF and nutritional status. Measures of habitual intake would
have been more useful.

Conclusion

Breastfeeding is nearly universal among HIV-positive women and
is associated with mothers’” education and marital status. Continued
breastfeeding between 12 and 24 months is not practiced by 75% of
HIV-positive mothers. Earlier cessation than recommended could
be due to concerns about transmitting the virus. There is a need for
more education and support for breastfeeding beyond 12 months, with
special attention given to those with low education. Malnutrition rates
were of medium (HAZ and WHZ) and high (WAZ) public health
significance, and anemia was of moderate public health concern.
There is an urgent need for a national focus on improving IYCF and
the nutritional status of HIV-exposed children, as this is a vulnerable
group. Health workers should be given relevant training in IYCF in
the context of HIV infection to assist HIV mothers through regular
nutrition education. Affordable iron-rich foods need to be highlighted.
In addition, since MDD was significantly associated with food
security, market-based interventions that increase the availability and
affordability of nutritious foods should be considered. Social support
programs for vulnerable households that subsidize nutrient-rich
foods, especially iron-rich foods, could improve their IYCF practices.
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TABLE 7 Association of IYCF indicators with nutritional status of HIV-exposed children aged 6—18 months from the antiretroviral clinics and HIV clinics
in the Greater Accra Region.

WAZ HAZ WHZ HB
AOR [95% CI] AOR [95% CI] AOR [95% CI] AOR [95% CI]
EvBF 1.3[0.925, 1.780] 1.0 [0.761, 1.349] 1.6 [1.126, 2.264] 0.8 [0.611,1.023]
EIBF 0.9 [0.818, 1.087] 0.9 [0.863, 1.142] 1.0 [0.866, 1.175] 1.0 [0.921, 1.170]
EBF2D 1.1[0.858, 1.300] 1.0 [0.841, 1.180] 1.1[0.918, 1.245] 0.9 [0.800, 1.024]
CBF 0.8 [0.560, 1.107] 0.7 [0.536, 0.917] 1.1[0.819, 1.478] 0.9 [0.742, 1.143]
Minimum 1.1[0.874, 1.223] 1.2 [1.040, 1.381] 0.8 [0.716, 0.983]* 0.9 [0.834, 1.059]

meal frequency

Minimum dietary diversity 1.1 [0.865, 1.317] 1.1 [0.938, 1.328] 0.9 [0.766, 1.145] 0.8 [0.714, 0.989] *

Minimum acceptable diet 1.2 [0.960, 1.477] 1.2 [0.976, 1.403] 1.1 [0.870, 1.299] 0.9 [0.761, 1.061]

Multiple logistic regression. EVBE, ever breastfed, EIBF: early initiation of breastfeeding; EBF2D, exclusively breastfed for the first 2 days after birth; CBE continued breastfeeding 12-18 months;
WAZ, weight-for-age z score; HAZ, height-for-age z score; WHZ, weight-for-height z score; HB, hemoglobin; AOR, adjusted odds ratio; CI, confidence interval, p-value
(##5p <0.0015%%p < 0.01, *p < 0.05).
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