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Introduction: Minimum acceptable diet is a composite indicator of minimum dietary diversity
and minimum meal frequency. World Health Organization’s newborn child feeding and HIV
guidelines suggestbeginning complementary nourishments at six months, and breastfeeding for
HIV-exposed children. HIV infected mothers may be more sensitive on feeding practices to
protect their children from contracting the disease. On the other hand, HIV infection is associated
with higher risk food insecurity which may affect feeding practices of children. But in Ethiopia,
there is lack of evidence on extent of minimum acceptable diet of HIV-exposed children.
Therefore, the objective of this study was to assess minimum acceptable diet and associated
factors among HIV-exposed 6—24 months aged children.

Methods: An institution-based cross-sectional study was conducted in health institutions of
Debre Tabor town. The study was conducted on 287 mother-child pairs attending antiretro-
viral therapy (ART) and prevention of mother-to-child transmission (PMTCT) at public
health facilities. Descriptive statistics like frequency, proportions, mean and standard devia-
tion were computed. Multi-variable logistic regression was run to identify independent
predictors of the outcome variable (minimum acceptable diet). A p-value <0.05 was used
to declare statistical significance.

Results: About 76% (95% CI: 70.8-80.8) and 58.2% (95% CI: 53.0—68.3) children were fed
with appropriate meal frequency and recommended dietary diversity, respectively. One hundred
(34.8%) (95% CI: 29.3-40.4) of children were fed a minimum acceptable diet and 59.9% (95%
CI: 54.0-65.9) of children consumed iron rich or fortified food. Out of the total, 203 (71.0%)
(95% CI: 66.1-76.2) of the mothers had good knowledge on minimum dietary diversity and meal
frequency feeding practices. In multi-variable logistic regression poor knowledge with AOR =
0.32, 95% CI: 0.17-0.58, maternal workload with AOR = 0.38, 95% CI: 0.19-0.75 and
inadequate information about child feeding from health care providers with AOR = 0.46, 95%
CI: 0.26-0.81 were statistically significant predictors of minimum acceptable diet.
Conclusion: The study revealed that the proportion of children who received minimal
acceptable diet was lower than that of WHO recommendation for good practice.
Knowledge, maternal workload and information related to complementary feeding were
associated with low minimum acceptable diet.

Keywords: minimum acceptable diet, minimum dietary diversity, meal frequency, HIV-
exposed children, Ethiopia

Introduction
Minimum acceptable diet is a composite indicator of minimum dietary diversity and
minimum meal frequency; it is the proportion of children 6—24 months of age who
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receive a minimum diversified diet and minimum meal
frequency (apart from breast milk)." Since infants and
young children are in a fast growth and development
stage, the World Health Organization (WHO) suggest the
presentation of solid, semi-solid or delicate nourishment at
six months” and by this newborn children and small chil-
dren can get the minimum meal frequency, diversified diet,
adequate eating regimen, and iron rich food sources.’

Improper feeding practices and high paces of infectious
diseases are the chief reasons for lack of healthy nourish-
ment during the initial two years of life.* Under-
nourishment is responsible for over half of all youth deaths
and it is high among HIV-exposed newborn children after
6 months age, which could be because of inappropriate
feeding practices.’

Ideal feeding practices among HIV-exposed children in
the initial 2 years of life are essential to meet nutritional
necessities* and improve physical development and intel-
lectual advancement.” Study outcomes indicate that impro-
per Infant and Young Child Feeding (I'Y CF) practices in this
window period is among the significant reasons for young
children malnourishment® bringing about changeless results
of hindering, poor intellectual turn of events, and builds
dangers of numerous interminable ailments.”"* The negative
effect of malnutrition and unhealthiness during this period
can limit profitability during adulthood by adversely influ-
encing the future social and financial improvement of
nations and furthermore can prompt intergenerational
patterns of malnutrition.”'°

HIV infection and disease is related with a danger of
household-level food insecurity, which can influence the
nutritional status of youngsters who need complementary
food."! HIV positive children have likewise, more unfor-
tunate nutritional results than HIV negative children. Both
HIV exposure and HIV infection worsen youth under-
nutrition. Children living with HIV or born to HIV positive
mothers are a high-hazard group with exceptional needs.'”

The 2016 WHO general newborn child feeding and
HIV guidelines suggest that extending the period of
breastfeeding to 24 months or beyond is likely to
improve HIV-free survival among HIV-exposed infants,
especially while diarrhea and pneumonia are significant
causes of infant and child mortality; this recommendation
applies if the mother is receiving ART and there is no
evidence of clinical, immunity or viral failure. The
recommendation of breast feeding in HIV- positive
mothers is different when contrasted with the general
population. In such manner, HIV positive mothers may

be more sensitive on feeding practices to prevent their
children from HIV infection. The sensitivity of mothers
on feeding practice might lead to malnourished babies
with illnesses such as diarrhea.®'? In Ethiopia, there is
lack of evidence on the extent of minimum acceptable
diet of HIV-exposed children. Therefore, the aim of this
investigation was to evaluate the minimum acceptable
diet among HIV-exposed children in Debre Tabor town,
Ethiopia.

Materials and Methods

Study Area and Period

The study was conducted from March 15 to April 30,2019
in Debre Tabor town public health institutions providing
ART and PMTCT services. Debre Tabor town is found in
north-western Ethiopia in the Amhara regional state at
667 km distance from Addis Ababa city and is 97 km
away from Bahir Dar city. In this town there are 3 govern-
mental health centers, 1 general hospital, four health posts
and five private clinics. Around 81,637 (male = 40,652
and female = 40,935) clients are expected to get health
care services in these facilities. There are 18,987 house-
holds and the number of total reproductive age (1549
years) females is estimated to be 20,000. Among the
institutions, 3 governmental health centers and 1 general
hospital in the town provide ART and PMTCT services.
There are 4036 reproductive age mothers (1549 years) on
ART and 318 mothers getting PMTCT service during the
study period.

Study Design

Institutional-based cross-sectional study was conducted.

Source Population

All HIV positive mother-child pairs in Debre Tabor town
attending ART/PMTCT follow-up at public health facil-
ities of Debre Tabor town.

Study Population

HIV positive mother-child pairs in Debre Tabor town
attending ART/PMTCT follow-up at public health facil-
ities of Debre Tabor town during the study period.

Eligibility Criteria

Inclusion Criteria

The respondents who were eligible to participate in the
study included mothers who have children aged 6-24
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months and were residents of Debre Tabor town for
a period of not less than 6 months.

Exclusion Criteria

Respondents who were mentally or physically disabled
such as mothers who are unable to speak and/or listen,
mothers with serious illness at the time of data collection.

Sample Size Determination

The sample size was calculated using Epi Info software,
considering 95% confidence intervals (CIs), a 5% margin
of error, and a 24% proportion of exclusive breastfeeding
practice among HIV-exposed infants, estimated based on
a study conducted in west Shewa which gave a maximum
sample size'* among different proportions of complemen-
tary feeding indicators among HIV positive mothers in
Ethiopia from different literature. With the incorporation of
a 7% non-response rate (found from the same study where
the proportion was taken), the total sample size was 300.

Sampling Procedure

Since the source population was nearly the same as the
calculated sample size, the research was conducted on all
source population.

Study Variables

Dependent Variable
Minimum acceptable diet

Independent Variables

e Socio-demographic and socio-economic factors (age,
marital status, family size, level of education, occu-
pation, and income level)

e Maternal knowledge on recommended child feeding

e Maternal and child related factors (maternal and
childhood illness, maternal workload)

e Cultural norms and beliefs (presence of prohibited
foods for infants, familial and cultural acceptance)

e Obstetric factors (ANC, PNC, birth order, parity,
place of delivery)

Data Collection Procedure and

Measurement

After written informed consent was obtained, the data on
both child feeding practice and associated factors were
taken using a pre-tested structured interviewer adminis-
tered questionnaire. Data were collected from all eligible
mothers as they attended the institution for follow-up.

Recommended child feeding practice was assessed based
on compliance to WHO recommended practices for timely
initiation (introduce complementary feeding at six
months), minimum meal frequency (fed minimum of
three meals/day and four times/day for children aged 68
months and 9 months and above, respectively) and mini-
mum meal diversity (fed four or more foods within 24
hours)'? method.

Complementary feeding practice was appropriate if all

using 24 hours dietary recall
the three indicators mentioned above were fulfilled other-

wise it was considered as inappropriate.

Operational Definitions

HIV-Exposed Infant or Child

An infant or child born to a mother living with HIV until the
infant or child is reliably excluded from being HIV infected.

Complementary Foods
Any solid or semi-solid or soft foods which are given to
the child.

Minimum Dietary Diversity

Children 6-24 months of age who consume from 4 or more
of the 7 food groups (grains/tubers/roots, legumes/nuts,
milk/diary product, eggs vitamin A rich, flesh foods and
other fruits and vegetables) with 24 hours dietary recall.

Minimum Meal Frequency

Children of age 6—8 months fed a minimum of three meals
per day and children aged 9 months and above fed four
times per day within a 24-hourdietary recall period.

Minimum Acceptable Diet

A composite indicator of minimum dietary diversity and
minimum meal frequency. Proportion of children 6-24
months of age who received a minimum diversified diet
and minimum meal frequency (apart from breast milk).

Good Knowledge of Child Feeding

When the respondents correctly answer 60% or above out
of 10 questions about MTCT and child feeding knowledge
questions.

Poor Knowledge of Child Feeding

When the respondents correctly answer below 60% of ques-
tions about MTCT and child feeding knowledge ques-
tions (24).

Young Child
Child less than 24 months of age.
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Infant
Child less than 12 months of age.

Maternal Workload

Perceived presence of work load by mothers.

Data Quality Control

The questionnaire was adapted first in English by the inves-
tigators and then translated to Amharic by another individual
who is native to Amharic and has experience in translation.
The questionnaire was translated back to English by another
individual in order to maintain its conceptual equivalence.
Two days training was given to the data collectors on how to
collect the data and keep confidentiality of the respondents.
Moreover, during data collection the principal investigator
was closely supervising the activity on a daily basis. At the
end of each data collection day the principal investigator
checked the completeness of filled questionnaires and
whether recorded information makes sense or not to ensure
the quality of data collected.

Data Analysis

After data were collected, entering into Epi Info software
version 3.1 (Lauritsen JM and Bruus M., Odense, Denmark,
2003-2005) was done and then exported to SPSS version 23
(IBM® SPSS® Statistics, Armonk, NY: IBM Corp) soft-
ware for data processing and analysis. Descriptive statistics
like frequency, proportions, mean and standard deviation
was computed accordingly. The results were described
using table, chart, graph and narration. Bi-variable logistic
regression was carried out to screen candidate variables for
the multiple logistic regression analysis and p-value <0.25
was taken as a cut-off point. Then multi-variable logistic
regression was computed to identify independent predictors
of inappropriate minimum dietary diversity and meal fre-
quency feeding practices. A p-value <0.05 was used to
declare statistical significance.

Results

Socio-Demographic Characteristics

A total of 287 mother—child pairs were included in the study
with a response rate of 95.7%. The mean (+ SD) age of the
mothers was 31.5 m (+4.99) years. The mean (£SD) family
size of the households was 4.42 (£1.52), and about 81.5% of
households had <5 family members. Most of the mothers
had primary education (34.8%), married (67.9%) and house-
wife (32.4%). Regarding to economic status based on aver-
age monthly income, about more than half of respondents

(57.3%) earn USD111.1 and higher monthly, whereas 11.3%
respondents earn 37.0 and lesser USD (Table 1). About 245
(85.4%) of mothers have disclosed their HIV status to their
families. About 10 (3.3%) of mothers reported that they
were having breast infection and 73 (24.3%) of mothers
reported to have work load. Two hundred fifty one
(83.7%) of mothers were having ANC follow up.

Child Feeding Practices

During the survey mothers with children aged 6-24
months were also asked retrospectively about child feed-
ing practices. From the total interviewed mothers, about
76% and 58.2% of children were fed with appropriate
meal frequency and recommended dietary diversity,
respectively. One hundred (34.8%) children were fed

Table | Socio-Demographic Characteristics of Respondents in
Debre Tabor Town, Ethiopia, 2019

Variables Frequency | %
Age of respondents 2024 17 59
(years) 25-29 88 30.7
30-34 92 32.1
235 90 314
Family size <3 93 324
3-5 141 49.1
>5 53 18.5
Number of children <2 192 66.9
24 87 30.3
>4 8 28
Marital status of Married 207 72.1
mothers Unmarried 80 27.9
Educational status of llliterate (No formal | 51 17.8
mothers education)
Primary education 100 348
Secondary education | 74 258
College and above 62 214
Occupational status Governmental 66 23.0
worker
Merchant 58 20.2
House wife 93 324
Daily labor 27 9.4
Unemployed 43 14.9
Average monthly <37 31 1.3
income in USD 37.03-111 86 314
|11l 157 573
Do not know their 13 4.5
income
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minimum acceptable diet and 59.9% of children consumed
iron rich or fortified food (Table 2).

Mothers’ Infant and Young Child Feeding

Knowledge

A total of ten questions were included to assess the knowl-
edge status about complementary feeding (CF) practices. Out
of the total 203 (71.0%), 95% CI (66.1, 76.2) of the respon-
dents had good knowledge on CF practices and 83 (29.0%),
95% CI (23.8, 33.9) of respondents had poor knowledge.

Minimum Acceptable Diet and Associated

Factors

Assessment of association between child feeding practices
and respondents’ socio-demographic and economic status,
knowledge, and other maternal and child characteristics
was made by employing bi-variable logistic regression to
screen candidate variables and multi-variable binary logis-
tic regression model to get independent association.

The bi-variable logistic regression analysis showed that
knowledge, breast infection/problem, ANC follow-up, dis-
closure of HIV status, child feeding difficulties, informa-
tion about child feeding, maternal workload, income, and
fear of transmission were found to have association (P<
0.25) with inappropriate meal diversity and meal fre-
quency feeding. In multi-variable logistic regression poor
knowledge with AOR = 0.32, 95% CI (0.17-0.58), mater-
nal workload with AOR = 0.38, 95% CI (0.19-0.75) and
adequate information about child feeding from health care
providers with AOR = 0.46, 95% CI (0.26-0.81) were

Table 2 Child Feeding Practices of HIV Positive Mothers in
DebreTabor Town, Ethiopia, 2019

Variables Frequency | % 95% CI
Initiation of Timely 196 683 | 63.1,73.9
complementary Not timely | 91 31.7 | 26.1, 36.9
feeding

Minimum dietary | Adequate 167 58.2 | 52.3, 63.8
diversity Inadequate | 120 418 | 36.2,47.7
Minimum meal Adequate | 218 76.0 | 70.8, 80.8
frequency Inadequate | 69 24 19.5, 29.6
Minimum Adequate 100 348 | 293,404
acceptable diet Inadequate | 187 652 | 59.6,71.1
Consumption of | Yes 172 59.9 | 54.0, 65.9
iron rich/fortified | No 15 40.1 | 345, 46
food

statistically significant predictors of minimum acceptable
diet of HIV-exposed children in the study area (Table 3).

Discussion

In this study the prevalence of MDD and MMF was
58.2%, and 76% respectively which was higher than the
findings from southern Ethiopia (MDD=34.4% and
MMF=42.7%).'® The discrepancy might be due to the
time between studies and could be due to higher maternal
literacy rate (43.03% of mothers were illiterate in the study
done in southern Ethiopia; whereas in this study illiterate
mothers were only 17.8%) and utilization of institutional
delivery in the latter study areas which may increase
exposure of health information and improved mothers’
knowledge about infant and young child feeding.

In this study the proportion of mothers timely intro-
duced complementary feeding for their children was
68.3% which is slightly consistent with a study conducted
from Kenya (70%)."” But the finding was lower than the
report from Debre Markos (84.7%)'® and it was higher
than the report from southern Ethiopia (42%).'® This dif-
ference could be explained by better maternal education in
which 82.2% of mothers in the current study versus 52.5%
in the study from southern Ethiopia had formal education,
and utilization of institutional delivery and improved liv-
ing style depends on educational status.

As the logistic regression illustrated that the inap-
propriate MDD and MMF feeding was more likely prac-
ticed by respondents who did not know about MTCT of
HIV, benefit of breast feeding and appropriate MDD and
MMF feeding compared to mothers who had good knowl-
edge. Many studies conducted in different countries
revealed that mothers who had knowledge on optimal
IYCF and prevention of mother-to-child transmission of
HIV were more likely to feed their children appropriately
than those who did not have knowledge.®'*!”

Minimum acceptable diet was negatively influenced by
maternal workload. Mothers who had no workload are 62%
less likely to practice inappropriate complementary feeding
than those mothers who had a workload. This could be due
to quality of the alternative child care or a relationship
between poverty and the necessity of working much.

In addition, inappropriate MDD and MMF feeding was
54% less likely practiced among mothers who gain informa-
tion about child feeding recommendations from health care
providers as compared with those who did not gain the
information. This is because mothers who had exposure to
health information from health care providers and educational
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Table 3 Multi-Variable Logistic Regression Showing Associated Factors of Minimum Acceptable Diet in Debre Tabor Town, Ethiopia,

2019

Predictor Variables Minimum Acceptable Diet

Odds Ratio

Appropriate 107 (37.3%)

Inappropriate 180 (62.7%) COR (95% CI) | AOR (95% CI)

Knowledge**
Poor
Good

16 (19%)
91 (44.8%)

68 (81%) | [
112 (55.2%) 029 (0.12,054) | 032 (0.17,0.59)

Maternal workload*
Yes
No

20 (27.4%)
87 (40.6%)

53 (72.6%) [ [
127 (59.4%) 055 (0.31,0.99) | 0.38 (0.19,0.75)

Gain information about child feeding*
No
Yes

41 (30.1%)
66 (43.7%)

95 (69.9%) [ [
85 (56.3%) 0.56(0.43,1.1) 0.46(0.26,0.81)

Notes: *p-value = 0.001-0.05; **p-value < 0.001. Hosmer—Lemeshow test = 0.86.

materials that might lead to avoiding inappropriate feeding
practices. Complementary feeding counseling during critical
periods of pregnancy, including antenatal care visits dis-
courages inappropriate MDD and MMF and promotes appro-
priate and optimal child feeding practices. It may improve
mothers’ knowledge and change negative culture which is the
main fertile grounds to increase mothers’ confidence in chal-
lenging the community attitude towards inappropriate feeding
practices which ultimately improves the likelihood of
mothers’ adherence to optimal IYCF recommendations.

Conclusion

In conclusion, this study revealed that minimum accepta-
ble diet (minimum dietary diversity and minimum meal
frequency) were lower than the WHO recommendation for
good practice of complementary feeding. Knowledge,
maternal workload and information related to complemen-
tary feeding were associated factors with minimum accep-
table diet of HIV-exposed children.

Limitations of the Study

The 24-h recall method may cause over-estimation of the
proportion of complementary feeding practices due to
recall and social desirability biases. In addition, respon-
dents were asked retrospectively about breastfeeding prac-
tices so there may be recall bias which may affect the
result. Even though we had sampled almost all HIV posi-
tive mother-child pairs in Debre Tabor town attending
ART/PMTCT follow-up at public health facilities of
Debre Tabor town, the study was underpowered with 287
participants interviewed.

Abbreviations

ANC, antenatal care; AOR, adjusted odds ratio; ART, antire-
troviral therapy; CF, complementary feeding; CI, confidence
COR, odds HIV, Human
Immunodeficiency Virus; IYCF, Infant and Young Child
Feeding; MTCT, mother-to-child Transmission; PMTCT, pre-
vention of mother-to -child Transmission; SPSS, Statistical
WHO, World Health

interval, crude ratio;

Package for Social Science;

Organization.

Data Sharing Statement

The datasets used and/or analyzed during the current study are
available from the corresponding author on reasonable
request.

Ethical Approval and Consent to
Participate

The study was conducted in accordance with the
Declaration of Helsinki. The ethical approval and clear-
ance for this study was obtained from Debre Tabor
University College of Health Sciences Institutional
Research Ethics Review Committee (IRERC). Support
letter was written by IRERC with reference number of
CHS/857/2019. A permission letter was received from
the respective health facilities. Written informed consent
was obtained from each study participant after explaining
the purpose of the study. The right of a participant to
withdraw from the study at any time, without any precon-
dition was disclosed unequivocally. Moreover, the confi-
dentiality of information obtained was guaranteed by all
data collectors and investigators using code numbers and
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by keeping the questionnaire locked. Nutrition education
and counseling were provided to all study participants
after the data collection process is completed.
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