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Abstract

Background: Minimum dietary diversity is the consumption of four or more food groups from the seven
food groups for higher dietary quality. Currently, there are a number of studies on childhood dietary
diversity practice in different parts of Ethiopia, but most of these studies deals with issues of dietary
diversity practice and its associated factors within a single population. Previous findings were insufficient to
compare the dietary diversity practices between communities, thus a comparative the cross-sectional study
design is a more appropriate method to compare among communities.

Objective: To compare child dietary diversity and its associated factors among sustainable under nutrition
reduction project covered and uncovered districts in West Gojjam zone Northwest Ethiopia.

Methods: A community-based comparative cross-sectional study was conducted. A total of 594 sample size
was included. The study participants were selected using a multistage sampling technique. The data were
checked for consistency, and entered into Epi-Info version 7.2 and analyzed using SPSS Version 23. Binary
logistic regression model fitted to determine independent predictor of dietary diversity. In simple binary
logistic regression analysis, independent variables with P_Value < 0.25 entered into multivariable logistic
regression analysis. 95% confidence interval and P_Value < 0.05 considered statistically significant. Model
fitness checked with Hosmer and Lemeshow test model fitness with P_value >0.05.

Result: Minimum dietary diversity practice was 34.4% in Sustainable under nutrition reduction project
covered and 25.8% in Sustainable under nutrition reduction project uncovered district. Being Sustainable
under nutrition reduction project covered district was 1.51 times more likely to have minimum dietary
diversity practice (MDDP) compared with their counterparts (AOR=1.51, 95% CI: 1.05-215). In the SURE
project covered district, children from mothers who had nutritional counseling during ANC was 4.76 times
more likely to have MDDP than those did not have nutritional counseling during ANC (AOR=4.76, 95%
ClI; (1.27-11.85). Good maternal knowledge increases childhood MDD by 3.37 times (AOR=3.37, 95%CI:
1.28-8.90) and 2.38 times (AOR=2.38, 95%CI: 1.28-4.48) more likely in the SURE project covered and
uncovered districts, respectively.

Conclusions: Good maternal knowledge on DDP, better household wealth quintile, lower HFIAS were the
common factors in both SURE project covered & uncovered districts promoting the practice of childhood
MDDP. Better educational status of the father is a promoting factor for MDDP in SURE project uncovered
district, whereas maternal educational status & nutritional counseling during ANC for SURE project
covered district was the factor to increase the practice of childhood minimum dietary diversity practice.
Therefore, it is better to work more on promoting nutritional counseling during antenatal and postnatal
cares, health facility delivery, maternal education, good maternal knowledge, better household wealth

quintile, lower HFIAS.

Key words: Dietary diversity, children, West Gojjam Zone, Northwest Ethiopia
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Acronyms/Abbreviation

AEW Agricultural Extension Worker

ANC Ante Natal Care

ANRS Amhara National Regional State

BF Breast Feeding

CBN Community Based Nutrition

CSA Central Statistical Agency

CF Complementary Feeding

DD Dietary Diversity

DDS Dietary Diversity Score

ETB Ethiopian Birr

EDHS Ethiopian Demographic Health Survey
HC Health Center

HEW Health Extension Worker

HF Health Facility

HFIAS Household Food Insecurity Access Score
HH Household

HP Health Post

IYCF Infant and Young Child Feeding

MAD Minimum Acceptable Diet

MDD Minimum Dietary Diversity

MDDP Minimum Dietary Diversity Practice
MMF Minimum Meal Frequency

NSA Nutrition Sensitive Agriculture

PNC Post Natal Care

SURE Sustainable Under-nutrition Reduction in Ethiopia
VIF Variance Inflation Factor

WHO World Health Organization

WGZ West Gojjam Zone
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1. INTRODUCTION
1.1. Background

Dietary diversity is a proxy of adequate micro nutrient density of food. Minimum dietary diversity
assesses food intake among children age 6-23 months. Minimum dietary diversity is the consumption
of four or more food groups from the seven food groups for higher dietary quality to meet daily energy
and nutrient requirement from the seven recommended food groups namely: grains, roots and tubers,
legumes and nuts, dairy products, flesh foods (meat, fish and poultry), eggs, vitamin A rich fruits and
vegetables and other fruits and vegetables [1]
World health organization(WHO) has established guidelines with respect to Infant and young child
feeding (I'YCF) for children aged 6-23 moths aged by considering minimum dietary diversity practices
(MDDP) as one of the core eight indicators[2]
Infant and young children should be fed a minimum acceptable diet (MAD) to ensure appropriate
growth and development. Without adequate diversity and meal frequency, infants and young children
are vulnerable to under nutrition. The cut-off of four food groups is associated with better-quality diets
for both breastfed and non-breastfed children[3]
Minimum meal frequency, a proxy for a child’s energy requirements, examines the number of times
children received foods other than breast milk. The minimum number is specific to the age and
breastfeeding status of the child. Dietary diversity is approach of measuring food utilization and
household access to a variety of foods[3]

1.2.Statement of the problem
Malnutrition is a universal problem and it affects most of the world’s population at some point in the
life cycle from infant to old age. Malnutrition affects all geographies, all age groups, rich people&
poor people and all sexes; it is a truly universal problem. All forms of malnutrition associated with
morbidity and mortality of children. Good health is not possible without good nutrition, progress has
been made with many interventions implemented at scale over the last decades and now emphasis is

given to the first 1000 days, which is a critical period in human life[2]

The current burden of malnutrition is unacceptably high, globally 150.8 million (22.2%) of under five
children are stunted, 50.5 million (7.5%) of under five children are wasted and 383 million (5.6%) of
under five children are overweight[2]

Globally the minimum dietary diversity is 25.4% in children aged 6-23 months of age, the minimum

meal frequency is 51.2% and the minimum acceptable diet is 15.6%. Under nutrition explains around



45 % of death among under five years of children mainly low and middle income countries. The health
consequences of overweight and obesity contributes 4 million deaths (7.1%) of all deaths[2]
According to the 2019 Mini Ethiopian Demographic and Health Survey, 36.8% of children are
stunted, 7.2% are wasted, and 21.1% are underweight indicating the persistence of both acute and
chronic under nutrition . Moreover, the feeding practices of only 7% of children in Ethiopia age 6-23
months meet the minimum standards with respect to all three I'YCF practices (breastfeeding status,
number of food groups, and times they were fed during the day or night before the survey) [3]

The government of Ethiopia design the first government led multisectoral nutrition program SURE
(Sustainable Under nutrition Reduction in Ethiopia) to reduce stunning by improving dietary diversity
and promoting complementary feeding practices. This program integrates health and agriculture sector
services delivery for nutrition outcomes. It is a complex intervention that both incorporates and
enhances the former community based nutrition (CBN) program by nutrition services and integrating
services. In addition to the former CBN SURE incorporates enhanced nutrition services includes:
counseling of mother and father jointly by AEWs & HEWs, Women and Men group dialogue in
community 1 to 30 networks, cooking demonstration on how to prepare complementary foods and one
time input of improved seeds and poultry is provided to the lowest socioeconomic households with
children under 24 months age. SURE program mainly aimed to reduce stunting by promoting dietary
diversity and complementary feeding. The program started 2016 in 50 districts of Ethiopia, 12 of the
districts are in Amhara region and 4 of the districts are in West Gojjam zone administration[4].

Despite its tremendous trend of improvement on some child nutrition indicators, Ethiopia still remains
one of the high burden countries in child under nutrition. Only about 14 percent of 6-23 months aged
children got minimum dietary diversity, and 45% had been fed the minimum number of times

appropriate for their age in Ethiopia[3]

Minimum dietary diversity significantly has positively associated with mother’s education,
household income ,nutritional knowledge on dietary diversity, child feeding, , residency, number of
children, ANC follow up, mothers participation on cooking demo, exposure to I'YCF information on
mass media, husbands involvement on In I'YCF, birth in health facility, access to growth monitoring,

access to cow milk and mothers being house wife[5-8]

Currently there are a number of studies on childhood dietary diversity practice in different parts of

Ethiopia, but most of these studies deals with issues of minimum dietary diversity practice and its



associated factors within a single population. The findings of those studies are insufficient to compare

the dietary diversity practices between communities with nutrition intervened and none intervened.

Thus a comparative cross-sectional study design is more appropriate method to compare that nutrition
intervened and non-intervened communities.

Therefore this study aimed to compare childhood dietary diversity and its associated factors among
sustainable under nutrition project covered and uncovered districts in West Gojjam Zone, Northwest,
Ethiopia.

1.3. Significance of the study
Primarily, this study may help for generating evidence for decision making for planners and Program
evaluators on nutrition in West Gojjam Zone Health department and Amhara regional health bureau.
Secondly, the study may help partners who work on nutrition to contribute evidences for the decision.
Furthermore, the study will serve as a reference for future studies.



2. LITERATURE REVIEW

2.1.Dietary diversity practices
Globally minimum dietary diversity practice, the minimum meal frequency, and the minimum
acceptable diet are 25.4% ,51.2% and 15.6% respectively in children aged 6-23 months of age[2]
A community based cross sectional study done in different countries on dietary diversity showed
that the minimum dietary diversity was 23% in India and 57.8% , 52.3% in Moramanga and
Morondava districts respectively in Madagascar,2.98% in Zambia,26.8% in Tanzania Bahi
Dodoma region in 6-23 months old children[9-12]
In Ethiopia 7% of children aged 6-23 months had minimum acceptable diet and 14% of children
had an adequately diverse diet in which they had been given foods from the appropriate number of
food groups, and 45% had been fed the minimum number of times appropriate for their age[3]
Another community based cross sectional study done on dietary diversity revealed that the
minimum dietary diversity score is 43.2% in Wolayta zone ,23.3% in Kemba, 10.6 % in Gorchi
district southern Ethiopia,38%in Benchi Maji zone south west Ethiopia, and 59.9%in Addis in 6-
23 months old children[5-8, 13]
A community based cross sectional study done on dietary diversity showed that the minimum
dietary diversity score was 30.8%in afar regional state, and 25.2% in Haromaya town in infants
and young children aged 6-59 months old[14, 15]
Another community based cross sectional study done in Amhara region East Gojjam Zone on
dietary diversity revealed that the minimum dietary diversity score was 13.6% in Dejen district in
fasting season and 13% and in Sinan district in children aged 6-23 months age[16, 17]
Secondary data analysis of EDHS 2016 revealed that proportion of inadequate minimum dietary
diversity in Ethiopia is 85.1% i.e. The MDD was 14.9% [18]



1.2 Factors associated with dietary diversity
1.2.1 Socio-demographic related factors

A cross sectional study done in 42 countries of West China in less than 3 years’ children revealed
variation of MDD is associated with age, birth order, and caregiver’s educational status. Children aged
6-11 months age had higher proportion of MDD compared with older children[19]

A qualitative study done in Tanzania revealed dietary diversity all participants in the in-depth
interview reported that dietary diversity is good to maintain and enhance appétit. The benefit of
changing diet is that food should not bore, so that no one does not lose his/her appétit for eating[20]
Analytical cross sectional study done in Ghana Wenchi municipality, Brong Ahafo region in 6-36
months aged children showed that maternal education level, age of children, and sex of house hold
head had significant association for low and high DDS, Minimum dietary of orphans children were
7.491 more likely to have low dietary diversity than non orphan children[21]

Another study done in Adea district, in Oromia region in 6-23 months old children to assess level of
knowledge and practice of mothers & its associated factors revealed that maternal age, husband’s
education status and marital status has significant association with dietary diversity practice[22]
According to the Study done in Addis Ababa on 2017 mother’s education, and knowledge on
dietary diversity and child feeding were considerably related with minimum dietary diversity
feeding practices. The minimum dietary diversity to child’s age 6-23 months was significantly
associated and higher among mothers who had attained secondary, and college and above level
of education, as compared to those who had no formal education[8]

A Cross sectional study done in Haromaya town in infants and young child showed that the minimum
DD practiced was more in male child 28.6% than female child 21.6%[14]

A longitudinal study done in rural Tigray in 2019 explained that nutritional status, and feeding
practices of 6-23 month old children are affected by maternal fasting during the fasting period[23]

2.2.2 Economic& food security related factors
A review of measurement issue in 10 countries by international food policy research institute,
Washington D.C revealed that there is a strong association between DD and socio economic status/per
capita of once country[24]

Analytical cross sectional study done in Ghana Wenchi municipality, Brong Ahafo region in 6-36

months aged children showed that wealth index had significant association for low and high DDS.



Agricultural biodiversity(animals kept and food groups produced is associated positively with dietary
diversity of children , and the relationship is moderated by socio economic status[21]

According to study made in rural Northern Ghana in 6-36 months old children showed agricultural
biodiversity (variety of animal kept and plant grown) had positive relationship with child’s diet[25]
Another study done in Kenya Nairobi regarding association between food security and feeding
practices revealed that infants live in food secure households were more likely to achieve appropriate
infant feeding practices than those in food insecure households[26]

According to the Study done in Addis Ababa on 2017 household income were considerably related
with minimum dietary diversity feeding practices. Children of mother’s who had a household
monthly income of greater than 3000 Ethiopian Birr were more likely to feed the
minimum dietary diversity as compared to those from a family of a monthly income <=1500
Ethiopian Birr. Economic status of the household is significantly associated with minimum dietary
diversity [8, 12, 14, 27]

Secondary data analysis of EDHS 2016 revealed those wealth indexes are positively associated with
MDD, there was high rate MDD all age classification of breast feed children[18]

In addition a community based cross sectional study done in south Gondar showed that households
having mobile phone and a bank account are 3 and 1.6 times more like to have dietary diversity than

who do not have it respectively[27]

2.2.3 Maternal health service utilization related factors
Recent study done in Benchi Maji zone south west Ethiopia in 2018 revealed that ANC follow up we
had significant determinant of dietary diversity score[6]
Study mad in Gorchi, and Kemba districts in Ethiopia showed that, Mothers participation on cooking
demo, exposure to IYCF information on mass media, husband’s involvement on IYCF, Birth in health
facility, and access to growth monitoring, have significant associated towards dietary diversity[5, 7]
Another study done in Shashemene district Oromia revealed that birth weight of children and
information towards I'YCF had significant association for dietary diversity and meal frequency[28].
Additionally study done in Sinan district East Gojjam North west Ethiopia showed Institutional
delivery, receiving post natal care, and distance far from health center were associated with dietary
diversity[17]
Additionally study done in Oromia Arsi Zone and Amhara East Gojjam zone Awabel explained that

dietary diversity associated with food taboos mothers fear of bigger baby did not eat dairy products



like milk, yogurt, and cheese considering harmful to the child and fear of abortion. Age of the mother,
income, and previous ANC were significantly associated with food taboos[29, 30]

2.2.4 Mother knowledge related factors

A cross sectional study made in Wollega zone Oromia region showed 41.92% of mothers or caregivers
had awareness that 6-23 months aged children should consume 4-6 meals in a day and 58.85 of

mothers or caregivers believed that child’s porridge is made from one type of flour[31]

According to study done in 2018 in Woreilu South Wollo zone the prevalence of good knowledge in
mothers were 66.4%, knowledge of mothers associated with educational status and nutritional

information[32]

Additionally a cross sectional study done west Gojjam Dembecha district reveled 89.4% of mothers
or caregivers of children had education on DD and meal frequency,97.2% of mothers had knowledge
on feeding their children with DD, and 14.9% of mothers know frequency of feeding based on specific
age of children[33]



3 CONCEPTUAL FRAMEWORK
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Figure 1: Conceptual framework of child dietary diversity and its associated factors



4 OBJECTIVE

4.2 General objective
The aim of this study was:

e To assess child dietary diversity practice and its associated factors among children aged 6-23
months in sustainable under nutrition reduction project covered and uncovered districts in West
Gojjam Zone, Northwest Ethiopia, 2019.

4.3 Specific objectives

e To compare child dietary diversity practice among sustainable under nutrition reduction project
covered and uncovered districts in West Gojjam Zone, Northwest Ethiopia, 2019.

e To identify factors associated with child dietary diversity practices among sustainable under

nutrition reduction project covered and uncovered districts in West Gojjam Zone, Northwest
Ethiopia, 20109.



5 METHODS
5.1 Study Settings

The study was carried out in West Gojjam zone, northwest Ethiopia. West Gojjam Zone is located
185km far from the capital city of Amhara region Bahirdar and 355 Km from Addis Ababa. Based on
the central statistical agency (CSA) population projection from the 2011 population and housing
census, the WGZ catchment population is about 2,699,498 of which 1,311,956 are males and
1,387,542 are females,365,512 are Under Five children and 118,508 ,Under two children and 83,954
under 1 children. And 86 % of the populations are rural residents. West Gojjam Zone has 13 rural
districts, 5 town administrations 400 rural and 44 urban kebeles. From these districts 4 of the districts
namely (Sekela, Mecha, South Achefer, and Goni Kolela) had nutrition Intervention. Currently
Sustainable under nutrition reduction in Ethiopia support four districts (Dega Damot, Dembecha,
Quarit and Yilmana Densa) and five of the districts have no intervention (Bahirdar Zuria, Bure Zuria,
North Achefer, Wonberma and Jabi Tehenan). The climatic variations divided in to three 6% are dega,
78% are woyna dega and the remaining 14% are kola[34]

The study was conducted in two districts of West Gojjam Zone, namely Jabi Tehenan and Yilmana
Densa districts. The selected districts better represents West Gojjam Zone. Based on the central
statistical agency (CSA) population projection from the 2011 population Jabi Tehenan has a
population of 225,558 and Yilmana Densa has a population of 279,767[3]VS [35, 36]

Figure 2: Map of Study area, West Gojjam zone, ANRS, Northwest Ethiopia, 2019
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5.2 Study Design and Period
Community based comparative cross-sectional study design was conducted from 15 August
to 15 September, 2019
5.3 Population
5.4.1. Source population
o Families have children aged 6-23 months in west Gojjam zone, Northwest, Ethiopia.

5.4.2. Study population

e Families have Children aged 6-23 months in the randomly selected kebeles of Jabi-Tehenan

and Yilmana Densa Districts in west Gojjam zone.

5.5. Eligibility Criteria
5.5.1. Inclusion criteria:

Families have 6-23 months old child in West Gojjam Zone
5.5.2. Exclusion criteria:

Mothers/caregivers who were seriously ill or could not respond due to physical disabilities (e.g.,

deaf and dumb) and mother/caregivers who had children who were sick are excluded.

Mothers/caregivers who were not permanent residents to the area) were excluded.
5.6. Sample size determination and sampling procedure
5.6.1. Sample size determination
The sample size was determined using double population formula with the assumptions of 90% power
and 95% confidence level. A minim dietary diversity of 31% for Sustainable under nutrition reduction
in Ethiopia project uncovered district[15]and 50% for project covered district were used (because no
specific study and since it gives the possible maximum sample size). The number of samples required

in each group was given by:

n = f(a,B)(P1 q2+D1 q2)

1)’ , Where f (a,f) =10.5 at the power of 90% and 5% level of significance, o

= type | error (level of significance), B = type Il error (1- = power of the study).
W= fla,B)(P1 41+ P2 92)

(P1-p2)?
(24 20)* (1 1 + P2 42)
" (P1-p2)?
(1.28 + 1.96)2 [(0.31)(0.69) + (0.5)(0.5)]
n= (031 — 0.5)2 =135
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Hence, the total expected sample size for one group was 135 and so the total sample size was
270. Considering a design effect of 2 and non-response rate of 10%, the final sample size was
594.

5.6.2 Sampling procedure
A multistage sampling technique was used. West Gojjam Zone has 13 rural districts and 5 town

administrations, the town administrations were not included in the study since, SURE project is
implemented in the presence of agriculture and health extension workers, but there are no agricultural
extension workers in urban structure. From the 13 rural districts 4 of the districts namely (Sekela,
Mecha, South Achefer, and Goni Kolela) had previous nutrition intervention not included in the study.
Whereas Sustainable under nutrition reduction in Ethiopia currently support four districts (Dega
Damot, Dembecha, Quarit and Yilmana Densa) and five of the districts have no any intervention
(Bahirdar Zuria, Bure Zuria, North Achefer, Wonberma and Jabi Tehenan), from these strata we
considered 4 SURE covered districts and five SURE uncovered districts. From the 9 districts,
considering 20% representation two districts were selected randomly one from covered having 35 rural
kebeles and 1 from uncovered having 39 rural kebeles using 20% each. From this 20% of the kebeles
were selected 7 kebeles from covered and 8 from SURE uncovered districts through a simple random
sampling technique. Then sample size was proportionally allocated to the randomly selected kebeles.
Households were selected using systematic random sampling technique with 10" interval in the
district covered with SURE project, (the interval was determined by dividing the study population by
the total sample size in the district 2817/297=9.48=10) and 7" interval in district uncovered with
SURE project,( the interval was determined by dividing the study population by the total sample size
in the district 1955/297=6.58=7).In case of households with more than one eligible child one was
selected randomly, where as if a household with no eligible children selected the next household to the

right was considered until we get a household with eligible child.

12



West Gojjam administration Zone

covered districts (4)

[ Sustainable under nutrition }

Yilman Densa district (35 rural kebeles)
6-23 months children (12281)

Randomly 7 kebeles were selected (2817 6-23

months old children)

Total sample was =>297

Adet Zuria
544=> 57

Ambatina
263 => 28

Gube
284=> 30

Gosheye
541=> 57

Figure 3: Schematic presentation of the sampling procedure in child dietary diversity and its associated
factors among sustainable under nutrition reduction project covered and uncovered districts in West
Gojjam zone Northwest Ethiopia, 2019
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5.7. Study Variables
5.7.1. Dependent variable
Child dietary diversity practice
e Inadequate minimum dietary diversity practice
e Adequate minimum dietary diversity practice
5.7.2. Independent variables

Socio-demographic characteristics:

o Age
e Ethnicity
e Religion

e Educational Status

e Marital Status

e Occupation

e Family size

Economic& food security related factors:

e Family income

e Nutrition sensitive agricultures

e Food security

Maternal health service utilization related factors:
e ANC follow up

e Place of delivery

e PNC follow up

e Nutritional counseling during ANC

e Nutritional counseling during PNC
Maternal knowledge on dietary diversity

e Poor knowledge

e Good knowledge
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5.8. Operational definition and definition of terms

Adequate minimum dietary diversity: Adequate minimum dietary diversity is the consumption of
four or more food groups from the seven food groups [1].
Inadequate minimum dietary diversity: Inadequate minimum dietary diversity is the consumption

less than four food groups from the seven food groups[1].

Poor knowledge: Those mothers who answered 6 and below 6 knowledge questions out of the ten
questions specific to maternal knowledge on dietary diversity.

Good knowledge: Those mothers who answered 7and above knowledge questions out of the ten

questions specific to maternal knowledge on dietary diversity.

Low food insecurity access score: low HFIAS is households’ food insecurity accesses who score

below the mean score of the nine food security related questions.

High food insecurity access score: high HFIAS is households’ food insecurity accesses who score

above the mean score of the nine food security related questions.
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5.9. Data collection procedures

5.9.1. Data collection instruments and data collection

Data was collected using a structured questionnaire adapted from different guidelines, EDHS 2016 and
similar researches that were done previously and modified accordingly, and it was developed in
English then translated in to local language Amharic version and back to English by two independent
translators. The questionnaires contained open- ended and closed- ended questions that cover the
demographic characteristics, socio-economic health service utilization and knowledge related factors.
The dietary diversity data was collected from mothers or care givers of children aged from 6-23
months by using 24 hour dietary recall. Data was collected using a pre-tested and structured
interviewer administered questionnaire. Face-to-face interview was conducted with the local language,
Ambharic.

5.10. Data Quality Control

To assure the quality of data, eight data collectors and one supervisor who have experience on the field
of nutrition employed and orientation on data collection, data handling and recording were given prior
to data collection. To assure the quality of data supervisors and investigator were closely supervised
data collection procedure daily. Each questionnaire and data sheets were checked prior to the entry of
the data. Incorrectly filled questionnaires that miss dependent and independent variable questions were
not included in the study. The questionnaire was pre- tested and revised accordingly to ensure internal
validity of the study. Interviewers were undertaken pre- test on 60 women who had 6-23 months aged
child in the same target population at Quarit and Wonberma Districts, out of the study area. The
interviewers and the investigator had discussion on issues and resolve questionnaire problems.

5.11. Data management and statistical analysis

The data was checked for consistency, entered and cleaned with Epi-Info Version 7.2, and then
exported to SPSS version 23 for statistical analysis. Descriptive summaries such as frequency,
percentage, proportion, mean and standard deviation were computed to present the data using texts,
table, graph and chart. Binary logistic regression model was fitted to identify factors associated with
dietary diversity for children. Simple binary logistic regression analysis was carried out and each
independent variable with p-value less than 0.25 were entered into multivariable logistic regression
analysis[37] to identify factors associated with dietary diversity practice of children. Adjusted odds
ratios with 95% confidence intervals were used to declare statistical significance. Model fitness was
assessed with Hosmer and Lemeshow test, and multicollinearity was diagnosed using variance
inflation factor (VIF).
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In the multivariable logistic regression analysis, a p-value less than 0.05 were considered statistically
significant.

5.12. Ethical consideration

Ethical clearance and approval were obtained from the ethical review committee of Bahirdar
University and Amhara Public Health Institute. Prior to data collection, informed verbal consent was
obtained from mothers/caregivers of children after a detailed clarification of the study purpose for
protecting autonomy and to ensure confidentiality. Participation was on a voluntary basis and the data

was kept anonymous.
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6. Results

6.1 Socio demographic characteristics

A total of 580 with the response rate were 97.6% (295 SURE uncovered and 285 SURE covered)
women/ caregivers were participated in the study. Two hundred eighty nine (49.8%) of children were
males and 291(50.2%) of children were females. The mean age of children was 14.8 months (5.2

SD). Fifty six percent of birth interval of children was 2 to 3 years, mothers/caretakers was (£5.4 SD).

Among participants 295(100%) in SURE project uncovered district, and 279(97.8%) in SURE project
covered district were orthodox Christian religion followers. The majority of the women 281(95.2%)

and 268(94%) were married in SURE uncovered and covered districts respectively.

Out of 580 women/caregivers 129(22.2%) had primary education and 69(11.9%) of women had
secondary and above education. Two hundred twenty seven (39.1%); 88(29.8%) from SURE project
uncovered & 139(48.8%) from SURE project covered district) were can not read and write. One
hundred fifty seven (27%) of fathers; 92(31.2% from SURE project uncovered & 65(22.8%) from
SURE project covered district) were can not read and write. Four hundred twenty four (73%) of
mothers/caregivers were house wives and 537(92.6%) fathers were farmers. Three hundred seventeen
(54%) of the household had a family size between 2 to 4 and 263(45.3%) of the households had a
family size of 5 and above family members (Table 1).
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Table 1: Distribution of study participants by socio demographic characteristics in West Gojjam
Zone Northwest, Ethiopia, 2019

Background characteristics SURE project SURE project Total study
uncovered district covered district participants
Frequency Percent Frequency Percent Frequency Percent

Child age(in months)

6-11 71 24.1 106 37.2 177 30.5

12-23 224 75.9 179 62.8 403 39.4
Sex of the child

Male 154 52.2 135 47.4 289 49.8

Female 141 47.8 150 52.6 291 50.2
Birth order

First 60 20.3 74 26.0 134 23.1

Second 120 40.7 78 27.4 198 34.1

Third 46 15.6 59 20.7 105 18.1

Four and above 69 23.4 74 26.0 143 24.7
Birth interval

<2 25 9.5 1 0.5 26 55

2-3 177 67.0 88 42.5 265 56.3

4 and above 62 23.5 118 57.0 180 38.2
Age in years

20-24 34 115 57 20.0 91 15.7

25-29 73 24.7 106 37.2 179 30.9

30-34 102 34.6 64 22.5 166 28.6

35+ 86 29.2 58 20.4 144 24.8
Religion

Orthodox Christian 295 100.0 279 97.9 574 99.0

Muslim 0 0.0 6 2.1 6 1.0
Ethnicity

Amhara 295 100.0 285 100.0 580 100.0
Marital status

Single 0 0.0 2 0.7 2 0.3

Married 281 95.3 268 94.0 549 94.7

Divorced 11 3.7 14 49 25 4.3

Widowed 3 1.0 1 0.4 4 0.7
Education status

Can't read and write 88 29.8 139 48.8 227 39.1

Read and write 98 33.2 57 20.0 155 26.7

Primary 73 24.7 56 19.6 129 22.2

Secondary and above 36 12.2 33 11.6 69 11.9
Occupation

Farmer 122 414 13 4.6 135 23.3

House wife 157 53.2 267 93.7 424 73.1

Merchant 8 2.7 3 1.1 11 1.9

Government employ 8 2.7 2 0.7 10 1.7
Education status of partner

Can't read and write 92 31.2 65 22.8 157 27.1
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Read and write 109 36.9 98 34.4 207 35.7

Primary 72 24.4 99 34.7 171 29.5

Secondary and above 22 7.5 23 8.1 45 7.8
Occupation of the partner

Farmer 280 94.9 257 90.2 537 92.6

Merchant 8 2.7 16 5.6 24 4.1

Government employee 7 2.4 12 4.2 19 3.3
Family size

2-4 163 55.3 154 54.0 317 54.7

5+ 132 44.7 131 46.0 263 45.3

6.2 Economic& food security related factors

From 580 households 122(41.4%) in SURE uncovered, and 108(37.9%) in SURE covered district
were poor households. Overall only 133(22.9%) households were rich, 66(22.4%) in SURE uncovered
district and 67(23.5%) were in SURE covered district (Figure 4).

Households Income level in %

® 41.4

40 37.9 38.6

35

30

25

20

15

Poor Middle Rich
B SURE uncovered district B SURE covered district

Figure 4: Income level of households’ children in project covered and uncovered districts West Gojjam Zone
Northwest, Ethiopia, 2019

A total of 329(56.7%) households had low food insecurity access score. One hundred seventy six (59.6%) and
153(53.6%) households had low food insecurity access score in SURE uncovered & covered districts
respectively. The remaining 251(43.3%), 119(40.3%) in SURE uncovered and 132(46.3%) SURE covered
districts had high food insecurity access score (Figure 5).

20



HFIAS

B SURE uncovered m SURE covered

59.6%

46.3%

Low HFIAS High HFIAS

Figure 5: Households food insecurity access score in SURE covered & uncovered districts in
West Gojjam, Northwest, Ethiopia, 2019

6.3 Maternal health service utilization

Out of 580 women 53.5% had ANC visit 4 and above visits and 85.3% women attended their ANC) at
health center. Out of 580 women 100(17.7%) had no nutritional counseling during ANC visits,
37(12.5%) from SURE project uncovered district & 63(23.2%) from SURE covered district. Eighty
six (14.8%) women delivered at home 42(14.2%) from SURE project uncovered district & 44(15.4%)
from SURE covered district, 494(85.2%) women delivery attended by health professionals. Four
hundred forty five (90.3%) had nutritional counseling during PNC follow up 259(87.8%) from SURE
project uncovered & 186(93.0%) from SURE covered district.

Out of 580 women/caregivers 316(54.5%) women/caregivers had good maternal dietary diversity
practice knowledge. One hundred twenty six (42.7%) from SURE uncovered and 190(66.7%) from
SURE covered district had good maternal dietary diversity practice knowledge.

Table 2: Maternal knowledge and health services utilization in SURE covered & uncovered
districts in West Gojjam, Northwest, Ethiopia, 2019

Maternal Health services SURE uncovered SURE covered Total
Frequenc Percent Frequenc Percen Freque Perce
y y t ncy nt
Women who had ANC visit
No - - 14 4.9 14 25
Yes 295 100.0 271 95.1 566 97.5
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Health facility types for ANC

Hospital 53

Health center 242
Number of ANC visits

One 6

Two 10

Three 110

Four and Above 169
Nutritional counseling during
ANC visit

No 37

Yes 258
Place of delivery

Home 42

Health center 178

Hospital 75
Delivery assistants

Traditional birth attendant 27

HEWSs 2

Health professionals 252

Other family members 14
Mode of Delivery

Spontaneous vaginal delivery 269

Assisted vaginal delivery 21

Cesareans section 5
PNC follow up

No

Yes 293
Place of PNC follow up

Hospital 66

Health center 154

Private clinic 0

Home 73

Health post 0
Got nutritional counseling during PNC visit

No 34

Yes 259
Time of PNC visits

Within the first two days 228

From 3 to 6 days 57

After 7 days 8
Maternal Knowledge status

Poor 169

Good 126

18.0
82.0

2.0
3.4
37.3
57.3

12.5
87.5

14.2
60.3
25.4

9.2
0.7
85.4
4.7

91.2
7.1
1.7

99.3

22.4
52.2
0.0
24.7
0.0

115
87.8

77.3
19.3
2.7

64.1
39.9

27
242

20
111
134

63
208

44
194
47
21

242
21

243
40

203

35
152

13
14
186
128
37
38

95
190

10.0
90.0

2.2
7.4
41.0
49.4

23.2
76.8

154
68.1
16.5

7.4
0.4
84.9
7.4

85.3
14.0
0.7

100.0

17.2
74.9
1.0
6.4
0.5

7.0
93.0

63.1
18.2
18.7

33.3
66.7

80
486

12
30
221
303

100
466

86
372
122

48

494
35

512
61

496

101
306

86
48
445
356
94
46

264
316

141
85.8

2.1
5.3
39.0
53.5

17.7
82.3

14.8
64.1
21.0

8.3
0.5
85.2
6.0

88.3
10.5
1.2

100.0

20.4
61.7
0.4
17.3
0.2

9.7
90.3

71.8
19.0
9.3

45.5
54.5
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6.4 Dietary diversity practices

Out of 580 women and care givers who participated in the study only 174(30%) of women/care givers
fed 4 and above food groups for children. While comparing with the program 76(25.8%) of children
fed 4 and above food groups in SURE uncovered district and 98 (34.4%) of children fed 4 and above
food groups in SURE covered district. The majority of children 560(96.6%) fed grain roots and tubers,
280(96.9%) were from SURE uncovered districts and 274(96.1%) were SURE project covered district.
Only 57(9.8%) children fed flesh food, 23(7.8%) children were from SURE uncovered and 34(11.9%)
children were from SURE covered district (Table 3).

Table 3: Dietary diversity practice in children aged 6 to 23 months among SURE covered and
uncovered districts of West Gojjam Zone, Northwest, Ethiopia, 2019

Food groups given within 24 SURE project SURE project covered Total
hours uncovered district district

Grain roots and tubers Frequency  Percent Frequency Percent Frequency Percent

No 9 3.1 11 3.9 20 3.4

Yes 286 96.9 274 96.1 560 96.6
Legumes and nuts

No 53 18.0 38 13.3 91 15.7

Yes 242 82.0 247 86.7 489 84.3
Dairy products

No 194 65.8 167 58.6 361 62.2

Yes 101 34.2 118 41.4 219 37.8
Flesh food

No 272 92.2 251 88.1 523 90.2

Yes 23 7.8 34 11.9 57 9.8
Eggs

No 196 66.4 154 54.0 350 60.3

Yes 99 33.6 131 46.0 230 39.7
Vit A rich fruits and
vegetables

No 186 63.1 169 59.3 355 61.2
Yes 109 36.9 116 40.7 225 38.8

Fed other fruits & vegetables

No 192 65.1 203 71.2 395 68.1

Yes

103 34.9 82 28.8 185 319

Dietary diversity practice

In adequate MDDP 219 74.2 187 65.6 409 70

Adequate MDDP 76 25.8 98 344 174 30
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There was a significant difference between dietary diversity practices in SURE covered district than
SURE uncovered district in mothers of children aged 6 to 23 months children (X?= 5.3, P<0.02).

Table 4: Dietary diversity practice in SURE covered and uncovered districts in West Gojjam
zone, Northwest Ethiopia, 2019

District Category Dietary Diversity practice P_value
Yes No Chi

SURE Covered 98(34.4) 187(65.6)

SURE uncovered 76(25.8) 209(74.2) 5.13 0.02

Statistically significant at p <0.05
Factors associated with childhood dietary diversity

As table 5 below depicted that, better educational status of the father, good maternal knowledge, better
household wealth quintile, lower HFIAS were the factors to increase the practice of childhood

minimum dietary diversity practice in the SURE project uncovered district.

Fathers of children aged 6 to 23 months who had primary and secondary and above educational status
were 3 times (AOR=3.02, 95% CI (1.17-7.77) and 5.9 times (AOR=5.93, 95% CI (1.69-20.77) more
likely to have MDDP compared with those counterparts.

Good maternal knowledge increases childhood minimum dietary diversity practice by 2.38 times
(AOR=2.38, 95%CI: 1.28-4.48) more likely compared with poor maternal knowledge.

Children from households in the middle wealth index were 2.4 times (AOR=2.24, 95%CI: 1.18-4.97)
more likely to have dietary diversity practice compared with children in the poor wealth households.
This childhood dietary diversity practice was also 4 times (AOR=4.05, 95%ClI: 1.77- 9.27) more likely

in the rich wealth index households.

As the Household food insecurity access score decreases by one unit, the childhood dietary diversity

practice increases by 0.1in SURE uncovered district.

Table 5: Dietary diversity and its associated factors in children aged 6 to 23 months for SURE
uncovered district in West Gojjam Zone, Northwest, Ethiopia, 2019

Variables DD practice COR (95%CI AOR (95%ClI
No Yes
Child age
6-11 months 52(73.2) 19(26.8) 1.00 1.00
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12-23 months 167(74.6) 57(25.4) 0.93(0.51-1.71) 0.85(0.45-1.59)
Health Facility type for ANC

Hospital 41(77.4) 12(22.6) 1.00 1.00

Health center 178(60.3) 64(39.7) 1.20(0.61-2.49)
Maternal age category

15-19 years 20(58.8) 14(41.2) 1.00 1.00

20-29 years 51(69.9) 22(30.1) 0.62(0.26-1.44) 0.56(0.20-1.58)

30-34 years 81(79.4) 21(20.6) 0.37(0.16-0.85) 0.46(0.16-1.32)

35 years and above 67(77.9) 19(22.1) 0.41(0.17-0.95) 0.60(0.21-1.74)
Educational status of the father

Can't read & write 79(85.9) 13(14.1) 1.00 1.00

Read & write 80(73.4) 29(26.6) 0.21(1.07-4.54)  3.14(1.30-7.55)*

Primary 48(66.7) 24(33.3) 3.03(1.42-6.50)  3.02(1.17-7.77)*

Secondary& above 12(54.5) 10(45.5)  5.06(1.81-14.09) 5.93(1.69-20.77)*
Nutritional counseling during
ANC

No 32(86.5) 5(13.5) 1.00 1.00

Yes 187(72.5)  71(27.5)  2.42(0.91-6.48)  2.45(0.92-6.55)
Nutritional counseling during
PNC

No 29(85.3) 5(14.7) 1.00 1.00

Yes 188(72.6) 71(27.4) 2.19(0.82-5.88) 1.89(0.69-5.18)
Place of Delivery

Home 34(94.4) 2(5.6) 1.00 1.00

Health facility 185(71.4) 74(28.6) 6.8(1.5.-29.02) 0.82(0.24-2.81)
Educational status of the women

Can't read and write 74(84.1) 14(15.9) 1.00 1.00

Read & write 82(83.7) 16(16.3) 1.07(0.47-2.25) 0.89(0.42-1.37)

primary 42(57.5) 31(42.5) 3.90(1.87-8.14) 2.19(0.92-5.18)

secondary& above 21(58.3) 15(41.7)  3.78(1.57-9.05) 2.22(0.79-6.22)
Maternal knowledge

Poor 138(81.7) 31(18.3) 1.00 1.00

Good 81(64.3) 45(35.7) 2.47(1.45-4.21)  2.38(1.28-4.48)*
HH income Level

Poor 103(84.4) 19(15.6) 1.00 1.00

Middle 74(69.2) 33(30.8)  2.41(1.258-4.58) 2.42(1.18-4.97)*

Rich 42(63.6) 24(36.4) 3.09(1.51-6.24)  4.05(1.77-9.27)*
HFIAS_score 0.87(0.84-0.93)  0.90(0.85-0.96)*

*Statistically significant at p <0.05

AS table 6 below showed that, in the SURE Project covered district nutritional counseling during

ANC, primary and above maternal educational status, good maternal knowledge, middle and rich

household wealth quintile, and lower HFIAS were the factors increasing the practice of childhood
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minimum dietary diversity practice. In the SURE project covered district, children from mothers who
had nutritional counseling during ANC was 4.76 times (AOR=4.76, 95% CI; (1.27-11.85) more likely
to have minimum dietary diversity practice than those did not have nutritional counseling during ANC.

Women who had primary, secondary and above educational status were 4.4 and 5.2 times more likely
to have children minimum children dietary diversity practice than those who did not have formal
education (AOR=4.47, 95% C1(2.84-9.36) and (AOR=5.24, 95% CI1(4.94-12.83) ,respectively, in the
SURE project covered district.

Good maternal knowledge increases childhood MDD by 3.37 times (AOR=3.37, 95%CI: 1.28-8.90)
more likely in the SURE project covered district compared with their counterparts.

Children in middle households of SURE project covered district were 2.7 times (AOR=2.71, 95%ClI:
1.05-6.97) more likely to have dietary diversity practice than children in the poor wealth quintile
households. In this SURE project covered district, households in rich wealth quintile were 3.1 times
(AOR=3.13, 95%CI: 1.01- 9.71) times more likely to have children with dietary diversity than
households with poor wealth quintile

In addition, as the HFIAS decreases by one unit, the childhood dietary diversity practice increases by
0.06, in the SURE project covered district.

Table 6: Dietary diversity and its associated factors in children aged 6 to 23 months for SURE
covered district in West Gojjam Zone, Northwest, Ethiopia, 2019

Variables DD practice COR(95%Cl) AOR(95%CI)
No Yes
Child age
6-11 months 79(74.5) 27(25.5) 1.00 1.00
12-23 months 108(60.3) 71(39.7)  1.91(1.13-3.27) 2.11(0.88-5.04)
Health Facility type for ANC
Hospital 23(77.8) 6(22.2) 1.00 1.00
Health center 158(65.3) 84(34.7)  2.03(0.79-5.19)  1.43(0.62-4.12)
Maternal age category
15-19 years 38(66.7) 19(33.3) 1.00 1.00
20-29 years 73(68.9) 33(31.1)  0.90(0.45-1.79) 0.70(0.35-1.09)
30-34 years 42(65.6) 22(34.4)  1.05(0.49-2.23) 0.64(0.25-1.11)
35 years and above 34(58.6) 24(41.4)  1.41(0.66-3.02) 0.70(0.40-3.82)
Educational status of the father
Can't read & write 55(84.6) 10(15.4) 1.00 1.00
Read & write 66(67.3) 32(32.7)  2.67(1.20-5.91) 2.00(0.63-6.32)
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Primary 59(59.6) 40(40.4)  3.73(1.70-8.17)  2.31(0.66-8.08)

Secondary& above 7(30.4) 16(69.6) 12.57(4.12-38.33)  8.37(0.98-64.13)
Nutritional counseling during
ANC

No 57(90.4) 6(9.6) 1.00 1.00

Yes 121(58.2) 87(41.8) 6.83(2.81-16.55) 4.76(1.27-11.85)*
Nutritional counseling during
PNC

No 14(100) 0 1.00 1.00

Yes 93(50.0) 93(50.0) 2.18(0.83-5.93)
Place of Delivery

Home 34(77.3) 10(22.7) 1.00 1.00

Health facility 153(63.5) 88(36.5)  1.95(0.92-4.14) 0.48(0.12-1.89)
Educational status of the women

Can't read and write 119(85.6) 20(14.4) 1.00 1.00

Read & write 40(70.2) 17(29.8) 2.53(1.21-5.29) 1.00

primary 21(37.5) 35(62.5) 9.91(4.83-20.35)  4.47(2.84-9.36)*

Secondary& above 7(21.2) 26(78.8)  22.21(8.46-27.69) 5.24(4.94-12.83)*
Maternal knowledge

Poor 76(80.0) 19(20.0) 1.00 1.00

Good 111(58.4) 79(41.6)  2.85(1.59-5.08) 3.37(1.28-8.90)*
HH income Level

Poor 88(81.5) 20(18.5) 1.00 1.00

Middle 70(63.6) 40(36.4)  0.32(0.16-0.65) 2.71(1.05-6.97)*

Rich 29(43.3) 38(56.7)  0.78(0.41-1.50) 3.13(1.01-9.71)*
HFIAS_score 0.94(0.91-0.98) 0.94(0.87-0.99)*

*Statistically significant at p <0.05

AS table 7 below depicted that, in pooled analysis, nutritional counseling during antenatal and
postnatal cares, health facility delivery, better maternal education, good maternal knowledge, better
household wealth quintile, lower HFIAS were the factors promoting the practice of childhood

minimum dietary diversity practice.

In in pooled analysis, (SURE covered and uncovered districts) the odds of dietary diversity practice in
children delivered in health facility was 68% higher than those children who delivered at home
(AOR=0.32, 95% CI (0.13, 0.79).

Women who had primary, secondary and above educational status were 3.6 times (AOR=3.67, 95%
CI(1.84-7.31) and 4.4 times (AOR=4.40, 95% CI(1.94-9.97) more likely to have children minimum
children dietary diversity practice than those who did not have formal education ,in pooled analysis.
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Children with good maternal knowledge were 2.84 times (AOR=2.84, 95%CI: 1.71-4.74) more likely

to have minimum dietary diversity practice compared with their counterparts.

In pooled analysis, children from households in the middle wealth index were 1.9 times (AOR=1.92,
95%CI: 1.06-3.46) more likely to have dietary diversity practice compared with children in the poor
wealth households. This childhood dietary diversity practice is also 4.2 times (AOR=4.23, 95%ClI:
2.13- 8.40) more likely in the rich wealth index households.

Overall (pooled analysis), as the HFIAS decreases by one unit, the childhood dietary diversity practice

increases by 0.06.

Being SURE project covered district was 1.51 times more likely to have minimum dietary diversity
practice compared with SURE project uncovered district(AOR=1.51,95% CI:1.05-215).

Table 7: Dietary diversity and its associated factors in children aged 6 to 23 months a combined

result of West Gojjam Zone, Northwest, Ethiopia, 2019

Variables DD practice COR(95%Cl) Total(pooled)95
No Yes %Cl)
Child age
6-11 months 131(74.0) 46(26.0) 1.00 1.00
12-23 months 275(68.2) 128(31.8) 1.33(0.89-1.97) 1.51(0.84-2.71)
Health Facility type for ANC
Hospital 62(77.5) 18(22.5) 1.00 1.00
Health center 338(69.4) 148(30.6) 1.51(0.86-2.63) 1.34(0.51-3.50)
Birth Interval of child
<2 years 13(50.0)  13(50.0) 1.00 1.00
2-3 years 182(69.2) 81(30.8)  0.45(0.19-1.00) 1.05(0.36-3.28)
4 and above years 133(74.7) 45(25.3)  0.37(0.16-0.86) 1.12(0.34-3.71)
Maternal age category
15-19 years 58(63.7) 33(36.3) 1.00 1.00
20-29 years 124(69.3) 55(30.7)  0.78(0.46-1.33) 0.69(0.23-2.07)
30-34 years 123(74.1) 43(25.9)  0.61(0.35-1.06) 0.68(0.22-2.16)
35 years and above 101(70.1) 43(29.9)  0.75(0.43-1.31) 0.92(0.29-2.94)
Educational status of the father
Can't read & write 134(85.4) 23(14.6) 1.00 1.00
Read & write 146(70.5) 61(29.5) 2.43(1.43-4.15) 1.90(0.43-4.86)
Primary 107(62.6) 64(37.4)  3.48(2.03-5.98) 1.62(0.23-4.60
Secondary& above 19(42.2) 26(57.8) 7.91(3.81-16.68)  3.34(0.52-11.63)
Nutritional counseling during
ANC
No 92(92.0) 8(8.0) 1.00 1.00
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Yes
Nutritional counseling during
PNC
No
Yes
Place of Delivery
Home
Health facility
Educational status of the women
Can't read and write
Read and write
primary
secondary& above
Maternal knowledge
Poor
Good
HH income Level
Poor
Middle
Rich
HFIAS_score

308(66.1)

42(87.5)
281(63.1)

68(85.0)
338(67.6)

193(85.0)
122(78.7)
63(48.8)
28(40.6)

214(81.1)
192(60.8)

191(83.0)
144(66.4)
71(53.4)

158(33.9)

6(12.50)
164(36.9)

12(15.0)
162(32.4)

34(15.0)
33(21.3)
66(51.2)
41(59.4)

50(18.9)
124(39.2)

39(17.0)
73(33.6)
62(46.6)

5.88(2.79-12.45)

1.00
4.08(1.69-9.81)

1.00
2.71(1.42-5.15)

1.00
1.54(1.90-2.61)
5.94(3.59-8.92)

8.31(4.55-15.19)

1.00
2.76(1.89-4.05)

1.00
2.48(1.59-3.87)
4.27(2.63-6.94)

3.27(1.23-8.85)*

1.00
3.61(1.02-12.82)*

1.00
0.317(0.13-0.79)*

1.00

0.64(0.89-1.34)*
3.67(1.84-7.31)*
4.4(1.94-9.97)*

1.00
2.84(1.71-4.74)*

1.00

1.92(1.06-3.46)*
4.23(2.13-8.40)*
0.94(0.91-0.98)*

*Statistically significant at p <0.05
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7. Discussion

The aim of this study was to compare child dietary diversity and its associated factors among
sustainable under nutrition reduction project covered and uncovered districts in West Gojjam zone.
Good maternal knowledge on DDP, better household wealth quintile, lower HFIAS were the common
factors in both SURE project covered & uncovered districts promoting the practice of childhood
minimum dietary diversity practice. Better educational status of father, was the factor to increase the
practice of childhood minimum dietary diversity practice in the SURE project uncovered district,
whereas nutritional counseling during ANC was the factor increasing the practice of childhood
minimum dietary diversity practice in the SURE Project covered district. However in pooled analysis,
nutritional counseling during antenatal and postnatal cares, health facility delivery, better maternal
education, good maternal knowledge, better household wealth quintile, lower HFIAS were the factors
promoting the practice of childhood minimum dietary diversity practice. Being SURE project covered
district was 1.51 times more likely to have minimum dietary diversity practice compared with SURE

project uncovered district.

The finding of this study revealed that the minimum dietary diversity score was 30 %( SURE
uncovered 25.8% & SURE covered district 34.4%). The finding is nearly similar with studies done in
afar region which was 30.8%, Haromaya town was (25.2%), and Tanzania Bahi Dodoma region was
26.8%)[11, 14, 15]

But the finding of this minimum dietary diversity score is higher than studies done in Amhara region,
East Gojjam zone, Dejen district, which was (13.6%), Sinan district, which was (13%)[16, 17], and
Southern Ethiopia studies done in Kemba (23.3%), and Gorchi (10.6%), EDHS study 2016 which was
(14%), and India (23%)[3, 5, 7, 9]. The difference might be due to the variation in time, culture and

economic status of the community.

In addition the result of this study was lower than studies done in Benchi Maji zone (38%), Wolayta
Zone(43.2%) Addis Ababa 59.6%, Maramanaga (57.8%) Morondava district (52.3%) in
Madagascar[6, 8, 12, 13]. This might be due to differences in background characteristics of study

settings such as urbanization, economic status and cultural food habits.

In the SURE project covered district, women who had primary and secondary and above educational
status were 4.4 and 5.2 times more likely had children minimum children dietary diversity practice

than those who did not have formal education. In pooled analysis, mothers who had primary and
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secondary and above educational status were 3.6 and 4.4 times more likely to have MDDP compared
with those who did not have formal education respectively. This study result supported by other
studies conducted in Addis Ababa, Oromia region, Adea district , analytical study done in Ghana
Wenchi municipality Brong, Ahafo region and cross sectional studies done in 42 countries of West
China [8, 19, 21, 22]

In the SURE project uncovered district, fathers who had primary and secondary and above educational
status were 3 and 5.9 times more likely had MDDP compared with those who did not have formal
education. This study supported by study done in Adea district, Oromia region[22]

Unlike study done in Adea district, in Oromia region in 6-23 months old children, the result of this
study did not have significant association with maternal age, and marital status with dietary diversity
practice [22]. In addition on this study being male did not have any significant association with
minimum dietary diversity practices, unlike a Cross sectional study done in Haromaya town in infants
and young child showed that the minimum DD practiced was more in male child 28.6% than female
child 21.6%[15]

In the SURE project covered district, mothers who had nutritional counseling during ANC was 4.76
times more likely to have children minimum dietary diversity practice than those did not have
nutritional counseling during ANC. This current study finding was comparable with studies done in
Sinan &Awable district, East Gojjam zone, Amhara region, Benchi Maji zone Southwest, Ethiopia and
Arsi zone Oromia region[6, 17, 29, 30]

In pooled analysis, mothers who had nutritional counseling during antenatal and postnatal cares were
3.3 and 3.6 times more likely to have dietary diversity practice than their counterparts, respectively.
This post natal care and minimum dietary diversity practices association were similar with studies
done in Sinan district, East Gojjam zone, Amhara region, in Addis Ababa, 2017 and Adea district,
Oromia region|[8, 17, 22]

In addition, in pooled analysis, the odds of dietary diversity practice in children delivered in health
facility were 68% higher than those children who delivered at home. This institutional delivery and
minimum dietary diversity practices association were similar with study done in Sinan district, East

Gojjam zone, Amhara region and study done in Gorchi and Kemba district[5, 7, 17]
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Our study showed that 54.5 %( 66.7% SURE covered & 42.7% SURE uncovered district) of women
had good knowledge on children minimum dietary diversity practices of children aged 6 to 23 months
of age. Good maternal knowledge increases childhood MDD by 3.37 and 2.38 times more likely in the
SURE project covered and uncovered districts, respectively. In pooled analysis, mothers who had
good knowledge were 2.84 times more likely to have minimum dietary diversity practice compared
with their counterparts. Maternal knowledge was considerably related with children minimum dietary
diversity practices. This study is supported by other studies conducted in Woreilu South Wollo Zone
& West Gojjam zone Dembecha district [32, 33]

In SURE project uncovered district, households in the middle wealth index were 2.4 times more likely
to have dietary diversity practice compared with children in the poor wealth households. This
childhood dietary diversity practice is also 4 times more likely in the rich wealth households. Whereas,
children in middle households of SURE project covered district were 2.7 times more likely to have
dietary diversity practice than children in the poor wealth quintile households. In this SURE project
covered district, households in rich wealth quintile were 3.1 times more likely to have children with
dietary diversity than their counterparts. In pooled analysis, children in the rich wealth households
were 4.2 times more likely to have MDDP in both SURE project covered and uncovered districts.
These finding was supported by research done in Addis Ababa 2017, EDHS 2016 secondary data
analysis, analytical cross sectional study in Ghana and a review of measurement issue in 10 countries
by international food policy research institute Washington D.C|[8, 12, 18, 21, 24]

As the HFIAS decreases by one unit, the childhood dietary diversity practice increases by 0.1, and
0.06 in the SURE uncovered, covered districts respectively. Overall, As the HFIAS decreases by one
unit, the childhood dietary diversity practice increases by 0.06. This research result is similar with

study conducted in Madagascar Moramanga and morondava districts[12]
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8. Strength and limitation of the study
Strength

Comparative cross sectional study, it can compare two rural districts in West Gojjam zone.

Calculating the minimum dietary diversity scores is a straightforward and can provide an idea
of what types of foods are consumed.

Limitations

This study could not address the community level habit factors that could affect the MDD (like
mothers/caregivers may respond as fed their child, without feeding their child).
Minimum dietary diversity score do not deliver complete information on quantitative dietary

consumption and is not a direct measure of nutrient adequacy.
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9. Conclusion
Dietary diversity practice in SURE project covered district was higher than SURE project uncovered
district.

Good maternal knowledge on DDP, middle & rich household wealth quintile, lower HFIAS were the
common factors in both SURE project covered & uncovered districts promoting the practice of

childhood minimum dietary diversity practice.

Primary, higher and above educational status of father, was the factor to increase the practice of

childhood minimum dietary diversity practice in the SURE project uncovered district.

Nutritional counseling during ANC was the factor increasing the practice of childhood minimum

dietary diversity practice in the SURE Project covered district.

In pooled analysis, nutritional counseling during antenatal and postnatal cares, health facility delivery,
Primary, higher and above maternal education, good maternal knowledge, middle & rich household
wealth quintile, lower HFIAS were the factors promoting the practice of childhood minimum dietary

diversity practice.
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10. Recommendations

Based on this finding we recommend the following:

It is better if West Gojjam Zone Health department and other concerned nutrition programmers
expand the SURE project to the other districts by convincing the project coordinators, since the
higher childhood diversity practice in SURE project covered district higher than the uncovered
district calls for projects on nutrition program to improve the dietary diversity practice.

Yilmana Densa Health office would work more on promoting nutritional counseling during
antenatal and postnatal cares, health facility delivery, primary, maternal education, good maternal
knowledge, better household wealth quintile, lower HFIAS to improve the minimum childhood
dietary diversity practice.

To improve the minimum childhood dietary diversity practice ,Jabi Tehenan district health office,
it is required to work more on promoting nutritional counseling during antenatal and postnatal
cares, health facility delivery, better maternal education, good maternal knowledge, better
household wealth quintile, lower HFIAS.

Jabi Tehenan district health office call nutrition program projects and work closely to improve the

minimum childhood dietary diversity practice

35



11.
. World Health Organization and UNICEF, Indicators for assessing infant and young child feeding

10.

11.

12.

References

practices part 2: measurement. 2010.

. Development Initiatives, 2018 Global Nutrition Report: Shining a light to spur action on nutrition.

Bristol, UK: Development Initiative. 2018.

. Central Statistical Agency (CSA) [Ethiopia] and ICF, Ethiopia Demographic and Health Survey

2016& 2019 Mini DHS. Addis Ababa, Ethiopia, and Rockville, Maryland, USA: CSA and ICF.,
2016.

. Moss C, B.T., Salasibew MM, et al., Sustainable Undernutrition Reduction in Ethiopia (SURE)

evaluation study: a protocol to evaluate impact, process and context of a largescale integrated
health and agriculture programme to improve complementary feeding in Ethiopia. BMJ
8:022028. doi:10.1136/ bmjopen-2018-022028, 2018.

. Dangura, D. and S. Gebremedhin, Dietary diversity and associated factors among children 6-23

months of age in Gorche district, Southern Ethiopia: Cross-sectional study. BMC Pediatr, 2017.
17(1): p. 6.

. Edris, M., N. Atnafu, and T. Abota, Determinants of Dietary Diversity Score among Children Age

between 6-23 Months in Bench Maji Zone, Southwest Ethiopia. Ped Health Res, 2018. 3(3): p.
10.

. Gatahun, E., M. Demissie, and A. DM., Dietary Diversity Feeding Practice and Determinants

among Children Aged 6-23 Months in Kemba Woreda, Southern Ethiopia Implication for Public
Health Intervention. J Nutr Food Sci S13: S13003. doi: 10.4172/2155-9600.1000S13003. 2015.

. Solomon, D., Z. Aderaw, and T.K. Tegegne, Minimum dietary diversity and associated factors

among children aged 6-23 months in Addis Ababa, Ethiopia. Int J Equity Health, 2017. 16(1): p.
181.

. Agrawal, S., et al., Socio-economic patterning of food consumption and dietary diversity among

Indian children: evidence from NFHS-4. Eur J Clin Nutr, 2019.

Marinda, P., et al., Dietary diversity determinants and contribution of fish to maternal and
under-five nutritional status in Zambia. PLoS ONE 2018. 13(9).

Ochieng, J., et al., Determinants of dietary diversity and the potential role of men in improving
household nutrition in Tanzania. PLoS ONE, 2017. 12(12).

Rakotonirainy, N., et al., Dietary diversity of 6- to 59-month-old children in rural areas of
Moramanga and Morondava districts, Madagascar. PLoS ONE 2018. 13(7).

36



13. Getu Gamo Sagaro, M.A., Dietary Diversity and Associated Factors Among Infants and Young
Children in Wolaita Zone, Southern Ethiopia. 2017, pp. . Science Journal of Clinical Medicine. ,
2017. Vol. 6, No. 4, (doi: 10.11648/j.sjcm.): p. 53-59. .

14. Gebremichael, B., G. Egata, and N. Assefa, Dietary Diversity Practice and Associated Factors
Among Infants and Young Children in Haramaya Town, Ethiopia. International Journal of Public
Health Science (IJPHS), 2017. 6(3): p. 243-250.

15. L., M., A. Taye, and H. Yohannes, Factors Associated with Dietary Diversity among Children
of Agro Pastoral Households in Afar 004 Regional State, Northeastern Ethiopia. Acad J Ped
Neonatol, 2017. 5(2).

16. Kumera, G., E. Tsedal, and M. Ayana, Dietary diversity and associated factors among children
of Orthodox Christian mothers/caregivers during the fasting season in Dejen District, North West
Ethiopia. Nutr Metab (Lond), 2018. 15: p. 16.

17. Temesgen H*, Y.T., and TeshomeM,, Dietary diversity and associated factors among children
aged 6-23 months in Sinan Woreda, Northwest Ethiopia: a cross-sectional study. 2018.

18. Eshete, T., et al., Determinants of inadequate minimum dietary diversity among children aged
6-23 months in Ethiopia: secondary data analysis from Ethiopian Demographic and Health
Survey 2016. Agriculture & Food Security, 2018. 7(1): p. 66.

19. Wang, A, et al., The dietary diversity and stunting prevalence in minority children under 3
years old: a cross-sectional study in forty-two counties of Western China. Br J Nutr, 2017.
118(10): p. 840-848.

20. Powell B1, Bezner Kerr R, Sera L. Young4 and T Johns T,, The determinants of dietary
diversity and nutrition: ethnonutrition knowledge of local people in the East Usambara Mountains,

Tanzania
Ethnobiology and Ethnomedicine 13:23

2017.

21. Wemakor A, a.L.J., Association between household dietary diversity and nutritional status of
children (6-36 months) in Wenchi Municipality, Brong Ahafo Region, Ghana. 2018.

22. Agize A, J.D., and GDejenu G,, Level of Knowledge and Practice of Mothers on Minimum
Dietary Diversity Practices and Associated Factors for 6-23-Month-Old Children in Adea
Woreda, Oromia, Ethiopia. 2017.

37



23. Desalegn B, Lambert C,Riedel S, Negese T, and Biesalski HK,, Feeding Practices and
Undernutrition in 6-23-Month-Old Children of Orthodox Christian Mothers in Rural Tigray,
Ethiopia: Longitudinal Study. 2019.

24. Ruel, M.T., Operationalizing Dietary Diversity: A Review of Measurement Issues and
Research Priorities. 2006.

25. Mahama, S., M. Shaibu, and H. Irmgard, Relationship between agricultural biodiversity and
dietary diversity of children aged 6-36 months in rural areas of Northern Ghana. Food & Nutrition
Research, 61:1, 1391668, DOI: 10.1080/16546628.2017.1391668. 2017.

26. Macharia NT, O., Mutua K.M, and W.E Murage K, Association between household food

security and infant feeding practices in urban informal settlements in Nairobi, Kenya

J Dev Orig Health Dis. 9(1):. . 2018(d0i:10.1017/S2040174417001064): p. 20-29.

27. G;, N., et al., Dietary Diversity and Associated Factors among Rural Households in South
Gondar Zone, Northwest Ethiopia.], 2015.

28. Yonas F*, A.M., Wondafrash M, & Abdulah M,, Infant and Young Child Feeding Practice
Status and Associated Factors among Mothers of under 24-Month-Old Children in Shashemene
Woreda, Oromia Region,Ethiopia. 2015.

29. Alemu Zerfu T, Umeta M, and Bay K,, Dietary habits, food taboos, and perceptions towards

weight gain during pregnancy in Arsi, rural central Ethiopia: a qualitative cross-sectional study

Health,population and Nutrition, 2016.

30. Getnet W, AW.a.T.T., Determinants of Food Taboos in the Pregnant Women of the Awabel
District, East Gojjam Zone, Amhara Regional State in Ethiopia. Hindawi Advances in Public
Health, 2018. Article ID 9198076.

31. Neme, K. and E. Olika, Knowledge and Practices of Complementary Feeding Among
Mothers/Caregivers of Children Age 6 to 23 Months in Horo Woreda, Horo Guduru Wollega
Zone, Oromia Region, Ethiopia.

.J Biomed Res Rev 2017. 1(1): p. 01-10.

32. Beletew B, Knowledge, attitude and practice on key essential nutrition action messages and
associated factors among mothers of children birth-24 month in Wereilu Woreda, South Wollo
Zone, Amhara, Northeast Ethiopia. 2018.

38



33. Mulat E, A.G., Woyraw W, and Temesgen H,, Uptake of minimum acceptable diet among
children aged 6-23 months in orthodox religion followers during fasting season in rural area,
DEMBECHA, north West Ethiopia. 2019(https://doi.org/10.1186/s40795-019-0274-y).

34.  West Gojajam Zone Health Department, 2011EFY Six Months Performance Report. Finote
Selam, Ethiopia. 2019.

35. Jabi Tehenan District Health Office, 2011EFY Six Months Performance Report, 2019:
Finoteselam, Ethiopia.

36. Yilmana Densa District Health office 2011EFY Six months Performance Report. Addet,
Northwest Ethiopia. 2019.

37. Hosmer, D. and S. Lemeshow, Applied Lopstic regression. 2000, New York: John Wiley.

39



ANNEXES Il ENGLISH VERSION
I: Participant Information Sheet
Good morning/ good afternoon?

My name is . Currently, | am a graduate student at Bahirdar University,

College of Medicine and Health Sciences, School of public health, Department of health system
management and health economics. And now | am conducting a research on assessing childhood

dietary diversity and its associated factors in West Gojjam Zone

Title of the research: comparison of child dietary diversity and its associated factors among
sustainable under nutrition reduction project covered and uncovered districts in West Gojjam Zone,

Northwest Ethiopia.

Objective: To assess childhood dietary diversity and its associated factors among sustainable under
nutrition reduction project covered and uncovered districts in West Gojjam Zone, Northwest Ethiopia,
2019

Participants: Randomly selected mothers or caregivers having children aged 6 to 23 months of old in

West Gojjam Zone districts.

Potential Risks: There is no foreseen risk by being participating in this study.
Benefits: No financial benefits are related to this study. But by participating in this study, you will
acquire or increase knowledge related to the practice of child dietary diversity. | would like to ask you
a few questions. Your honest response to the questions can make the study to achieve its objective. All
the information that you give will be kept confidential and private. Only the principal investigator and
interviewer will have access to the information. You are kindly requested to respond voluntarily. You
can also choose not to participate in this study or if you become uncomfortable during the study, you
will be allowed to leave the study at any time. At any time if you have questions, you can contact me
by using the following addresses.

Aemero Tenagne Mobile: 0918713550/0975551366,E-mail:aemero.tenagne@gmail.com
I1: Informed consent Bahirdar University, College of Medicine and Health Sciences, School of
public health, Department of health system management and health economics. I here with declare
that:
v' The objectives of this study is explained to me and is clear.
v The contents of the consent are verified to me to participate in the study. | understand that
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participation in this study is completely voluntary and that I may withdraw at any time without
supplying reasons. | agree to participate in this study to be interviewed, provided my privacy is
guaranteed. When signing this consent form to participate in the study, | promise to answer honestly to
all reasonable questions and not provide any false information or in any other way purposely mislead

the researcher.

Signature of the participant date

Signature of the investigator date

41



Annex I1: Interview questionnaires (English version)
The questionnaires are adapted from guidelines, EDHS 2016 and similar researches that were done

previously and modified accordingly

Section I: Socio-demographic characteristics related questionnaires [circle the answer & fill blanks].

S.N

Questions

Answers with codes

Skip to Q No. ..

101

Age of the mother/care givers

102

Age of the child

103

Sex of the child

104

Number of children

105

Residence of the mother

urban
rural

106

What is your ethnicity

Ambhara

Oromo

Tigrie

If others specify

107

Religion of the mother

Orthodox
Muslim
Protestant

if Other (Specify)

108

Occupation of the mother

. farmer

. Housewife

. merchant

. government employ

if Other specify ------

109

Marital status:

Single
Married
Divorced

. Widowed
. Other (specify)---

110

Educational status of the mother:

. Can’t read & write

Can read & write

. Primary (1-8)
. Secondary (9-12)
. Certificate & Above

111

Age of the father

112

Occupation of the father

. farmer

. merchant

. government employ

. if Other specify ------

113

Educational status of the father

. Can’t read & write

Can read & write
Primary (1-8)
Secondary (9-12)
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Certificate & Above

114

Religion of the father

. orthodox

Muslim
Protestant
if Other (Specify)

115

Is there a type of food not eaten in the
house

. Yes

No

If no skip to the
next question

116

Which type of food not eaten in the
house?

5.
1
2
3
4
1
2.
1.
2
3
4
5
6
7

8.
9

. Oil
. Sugarcane

. Cabbage

. Wheat/bread made from

Banana

. Soft drinks/mirinda,cokacola

Porridge

wheat
Pumpkin
Ground nut

10. Salty diets
11. If any other specify.......

117

Family size

--------------- in number
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Section I1: Questions on health service utilization related questionnaires

S.N | Questions Answers with codes Skip to Q
No...
201 | What is the birth order of this infant? 1. First
2. Second
3. Third
4. Fourth and above
202 | If your infant is not the first what is the age | ----------- year----------- month
difference between the two?
203 | When you were pregnant do you have ANC | 1. Yes If your answer
follow up? 2. No is no skip to
question No
206
204 | If you had ANC follow up where you get 1. Hospital
ANC follow up? 2. Health center
3. Private heath institution
205 | Number of ANC follow up? 1. Only one visit
2. 2 visits
3. 3times
4. 4 and above visits
206 | Have you had nutrition counseling during 1. Yes
ANC? 2. No
207 | Where did you deliver your child? 1. Home delivery
2. Health post
3. Health center
4. Hospital
208 | Who assisted you during delivery 1. Traditional birth attendant
2. HEWs
3. Health professionals
4. Other family members
209 | Mode of delivery 1. Spontaneous vaginal

delivery
2. Assisted vaginal
delivery(forceps& vacuum)
3. Cesarean section
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210 | Have you had PNC follow up within 45 days | 1. Yes If your answer
of delivery? 2. No IS no skip to
question
No301
211 | When did you get PNC follow up? 1. 1-2days
2. 3.6 days
3. After 7 days of delivery
212 | Where did you get PNC follow up? 1. Hospital
2. Health center
3. Private clinic
4. Inthe home
213 | Have you had nutrition counseling during 3. Yes
PNC? 4. No
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Section I11:Economic and food security related questionnaires

Sr.No | Questions Answers with codes | Skip to Q No...
301 Type of house 1. Tin roof
2. Grass
3. If other specify
302 Presence of electric power in the house 1. yes If the answer is
2. No No you should
skip to question
no 304
303 | What is the source of light at night 1. Spirit lamp
2. Lamp lantern
3. Solar power
304 Presence of television in the family? 1. Yes
2. No
305 Family has radio? 1. Yes
2. No
306 Presence of mobile in the family? 1. Yes
2. No
307 Presence of bank account 1. Yes
2. No
308 Availability of farmland 3. Yes
4. No
309 Amountofland | cmemeeeees hectares/kada
310 Amount of grain cultivated inayear | ---------- quintal
311 Did you cultivate vegetables and/or fruits ? 1. Yes
2. No
312 Do fed your child vegetables and/or fruits? 1. Yes
2. No
313 Presence cattle’s/Horse in the house 1. Yes
2. No
314 Presence of cow milk? 3. Yes If No skip to
4. No question 316
315 Do you feed your child cow milk? 1. Yes
2. No
316 Do you have small animals like chicken? 1. Yes
2. No
318 Do fed egg your child? 1. Yes
2. No
319 How much is the average @~ | =mmemmeeeee- ETB
Family income annually?
Food security related questions
320 In the past 4 weeks you and your family 1. Yes If no skip to
member bother about availability of food? 2. No question No322
321 How long it occurred 1. Rarely (once or

twice in the past 4
weeks)
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. Sometimes (3-10

times in the past 4
weeks)

. Often(more than

10 times

322

In the past 4 weeks you and your family
member interested to feed but do not feed due
to lack of food and equipment’s?

. Yes

No

If no skip to
question No
324

323

How long it occurred

Rarely (once or
twice in the past 4
weeks)

. Sometimes (3-10

times in the past 4
weeks)

. Often(more than

10 times

324

In the past 4 weeks you and your family
member obliged to feed similar food items?

. Yes

No

If no skip to
question No
326

325

How long it occurred

Rarely (once or
twice in the past 4
weeks)

. Sometimes (3-10

times in the past 4
weeks)

. Often(more than

10 times

326

In the past 4 weeks you and your family
member obliged to feed out of interest food
items?

. Yes

No

If no skip to
question No328

327

How long it occurred

Rarely (once or
twice in the past 4
weeks)

. Sometimes (3-10

times in the past 4
weeks)

. Often(more than

10 times

328

In the past 4 weeks you and your family
member obliged to feed food less than required
amount of food?

. Yes

No

If no skip to
question No330

329

How long it occurred

Rarely (once or
twice in the past 4
weeks)

. Sometimes (3-10

times in the past 4
weeks)

. Often(more than
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10 times

330

In the past 4 weeks you and your family
member obliged to feed food less than required
amount of diet in the day?

=

Yes
No

If no skip to
question No332

331

How long it occurred

Rarely (once or
twice in the past 4
weeks)
Sometimes (3-10
times in the past 4
weeks)
Often(more than
10 times

332

In the past 4 weeks you and your family
member food is not available in the house?

.

Yes
No

If no skip to
question No334

333

How long it occurred

Rarely (once or
twice in the past 4
weeks)
Sometimes (3-10
times in the past 4
weeks)
Often(more than
10 times

334

In the past 4 weeks you and your family
member sleep with hunger due to lack of food
in the home?

Yes
No

If no skip to
question No336

335

How long it occurred

Rarely (once or
twice in the past 4
weeks)
Sometimes (3-10
times in the past 4
weeks)
Often(more than
10 times

336

In the past 4 weeks you and your family
member do not eat day and night due to lack of
food in the home?

Yes
No

If no skip to
question No
401

337

How long it occurred

Rarely (once or
twice in the past 4
weeks)
Sometimes (3-10
times in the past 4
weeks)
Often(more than
10 times
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Section 1V: Mother knowledge on dietary diversity questionnaires

Sr.No | Questions Answers Skip to Q No...

with codes

401 Heard about importance of feeding diversified foods | 1. Yes
to a 6-23 month child 2. No

402 Do you know complementary feeding should startat | 1. Yes
6 months of child age? 2. No

403 Do you know a 6-23 month child should eat four or | 1. Yes
more food groups? 2. No

404 Do you know One cause of childhood malnutritionis | 1. Yes
not having diversified foods? 2. No

405 Do you know giving meat is advisable for 6-23 1. Yes
month child? 2. No

406 Do you know didn’t feel hungry doesn’t mean that 1. Yes
the nutritional need of a child is fulfilled? 2. No

407 Have you heard One cause of childhood malnutrition | 1. Yes
is not starting complementary feeding at 6 months of | 2. No
child age?

408 Do you have information feeding only animal 1. Yes
products are not enough/adequate for 6-23 month 2. No
child?

409 Do you know a 6-23 month child should feed organ | 1. Yes
meat, like liver, kidney? 2. No

410 Do you know a 6-23 month child should feed egg 1. Yes

2. no

49




Section V: dietary diversity practices related questionnaires

These questions will be answered with 24 hours feeding recall

Sr.No | Food groups Examples Yes No
501 Grains, roots and | Porridge, bread, rice, noodles or other
tubers foods made from grains
White potatoes, white yams, manioc,
cassava or any other foods
made from roots
502 Legumes and nuts | Any foods made from beans, peas, lentils,
nuts or seeds
503 Dairy products Infant formula, such as Milk, such as
(milk, yogurt, tinned, powdered or fresh animal milk
cheese) Yogurt or drinking yogurt Cheese or other
dairy products
504 Flesh foods (meat, | Liver, kidney, heart or other organ meats
fish, poultry and | Any meat, such as beef, pork, lamb, goat,
liver/organ meats) chicken or duck
Fresh or dried fish, shellfish or seafood
Grubs, snails or insects
505 Eggs Eggs
506 Vitamin A rich Pumpkin, carrots, squash or sweet
fruits and potatoes that are yellow or
vegetables orange inside
Any dark green vegetables Ripe mangoes
(fresh or dried [not green]), ripe papayas
(fresh or
dried), musk melon
Foods made with red palm oil, red palm
nut or red palm nut pulp
sauce
507 Other fruits and other vegetables (e.g. tomato, onion,

vegetables

eggplant),& including wild vegetables
other fruits, including wild fruits
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Annex 11 Amharic version
1. PHAFLPT avlB aohien, PXK-NATICE

ATRIT WLG/PA? WAYPC ST ANAAU:: NNUCSC RLNCOA mS AL hAET PuNLtaN mS
TUCT AEA NAMPAL PONLTON MG P25 oot PoINTeT &4 +avi-d 914 71 DAV
A% (9°04-N 189° N7 NEATIS &7 ML% AS NEN, MUST 04% h6 OC Ahh 23 @i A
WNTF@® ASHT @Q9° PVAST A7h0NLTF AL P& ONTC FINES AHTE FIACTT 07175 T
AL ATFAU-:

PTGk Con:- PVAST P9°70 ANTC 1INEG AHTE FIACT 9040 T89° BT NLATIS L1
@45 AS N8N, MVST OLS A6 Nhué-B NAAR oo 30 T: A e 07 2011 9.9°:

PTGk 99T PVAST PN ONTC 08-S HHTTE TICT TMoP

+AFLPT- h6 Adh 23 OC AT PAF®S 0% eoLG¢ ASEF/RVAST Fhan0 oF
[ATETRE

eI +4T- (LY TGT ooA+a 9°39° ALY 15T PAD-9°::

TPo7 TP9°:- (LY TG ooOHG 9°39° AL TIHN ALONTII°: 1IC 77 ALY TG ova16 DA
M ANTC Ao+ L1550 @RI CALTT A+ T £8N4N:: NANLY PHoONT TEEDPT7
AMELP DT RLAINU: CACAL MA@ AL Otao(lt oo ALY TG T aodnt 1AV AdHPOA
PLCIN: ACNP PULAM-T avlB WTS T ALE1DS PAMLP WD MNOVEPC 07T -9
aop\h- AMA 35 017 TANE ALATI": Nooh L PL7 T AT8.01T4 AemPPU-T PAPANTGE @LI°
N5 ®-9° M 02T TGk P9170AN o ool AAL T “1IED9° IAR CALT T £+ WAL T
N7Lh A AL 0% 2177 TN

hh?°C ST 0.4:-0918713550/975551366 A..7RL8A :aemero.tenagne@gmail.com
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2. PNt oo, ECI° - NAZICT

NMVCEC LLACAA MG AL hAE CONLTON MG FIVCT AGA NAMPAL CONLTAN MG
BT Clavrl Ll 9°LP TCE9 wb 09 Wl 03T 1000 PHY TGT 9477 0L
CHNLCNT AT PTGEIIC 9N HLEFAU: OHU- TGT AL ooAtq Noop 4P AL
gtao(\ll Py N9010 CFLEU- AWPF N9135@9° L hTSE 07 P90 ao il W84
hA@-EhNU-: DAPTII® PI°OAM@- ovlB AOhtm0e &40 (Y TG AeoA+a 079°FAv-:: (1Y
TGt AovA+E Q9°9°ET NIAS  AMPP@ TLE Nadtt AL tovhlt oo Aeodmit
NI oo PT AL IIMAY-:

A
&G

+7
PTGk HAFELLT NTSE AoOTG LPLE hP'r aom@eT LEIG.::

CPGE HAF4 4PLE aPST@®7 PULLLINT PovlB ONAN@/ATLE-

ng*

41

+77
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aaMLP - h7ICT PR
NMVCAC LNCHA mS AL hAE PUNLTON MG T9°VCT AGA NAMPAL PONLTON MG
8T ClToorl U oom@d CHHIEM PVAST C9°7N ONTC HINEFS U718 TFICT 7 NHovhn-t
avl% ATINONN @

RN AL - 21- UVHNS TTNE-R 14T NtavAht OHHOR TPLPT

+.& | TPLPT h71éF avAOT Lh4g-

101 | PAST 6270 @RI° ChASL 6L | s 9ot

102 | poar/s, 0%o% noC | DT

103 PVAr/a. A3 1. 0%

104 evast - | e

105 | PAST av5ege N

106 NhCT 9°727 107

A
AN AT gmen-----

107 V8T TP 9°3 87 1 nCtLnh aCHte7
ao-\AJ°
TCEN 7

AA (Lmdd) -

0 Agon

Pao 7N (e
798,

' 2 PAY i

A A AR

108 PAG T P0¢- U-BS

109 eoNF Ut FANF
1T
4T
eqo-0-t

A A 210K

SOOI RO 20N A WD SN =

110 | PAST PT9°UCT Ut NG a9

POPTA

NG o096 PIHTA

3. WIRE LLE (1-85NGA)

4. UtE  RLE h9-12
neiA)

5. ACT TS hiLf NAL

N

111 U T Gavo-l-

112 AT POé- U hCh heC
Ll A [ U A P2 B
1980

(TN A

AN hA 9107

a0 =
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113 | PAT P T9°UCT L8 1. 290NS ao9§:
i B AE Y
2. 91INNG o094 P9° T
3. AT LL% (1-85N9A)
4. vUAtE 248 h9-12
NeA)
ONCHanT hiLe NAg
114 | eAOT v@2IS T 9°1L7T 107 9. AC-HtLn0 NCHLEL?
10. go-OA9"
1. TCtn 7t
12. 44 ( 2men) ----
115 | Q0+ @0 T 297204 97N An? 1. ho® ao (P
2. PA9° PA° Py
mL T+
+TC 116
204
116 | ¢H5m- e 627t 't a0t @0t | 1. ool
PoILNAD- ? 2. 1NAG aomMF
3. 176
4. Nt
5. PAThC A5
6. PN7L AN
7. A@H
8. P 9N
9. AA hA Lme-----------
117 | mPAA eOHAN NHAF ORTC AFF 10 2 | e
NEA UAF - PAGETS VIGT MS AN havant RS T PE DT
t+.4 | TeLDT hNe-F> AN [y
201 S VA2V VAT 0T ABEL GH1m? 1. PavPavl
2. UNE
3. ot
4. aéT5S NAL
202 | Poofanl P AL® QAT hHv 0éF hiniLet 9 go-t
AL IC 9°7 PUN P0L°% ARYTE aNT@.? oC
203 | U V97 1AMmC ALA MG R (1. AP ao\NP PAY°
PPLaomA.L A ALCIO. INC? 2. PA9° vy me.
TeE  RTC
206 £NA4-
204 | PPLov AL AN MG ANNINT ATVRO. | 1. POTA
a1 AMNINET CTE O ING? 2. MG MNP
3. MG +&9°
205 | 9°7 PUA 1M PoAL WA ALCI0- INC ? 1. A72 140
2. U-AT N
3. ok 1R
4. hérl UG DAL

54




206 | NPLad AL HFA ©PT OA VA | 1. AP
hao M PINC WA AT RO INC 7 2. PAY°
207 | AENT7 1 INC PONLT? 1. 00+ o-aT
2. ImS hA
3. \mS MN.°
4. MOMPATHA
208 VAT/G, A% INC P TOALD/PHOALT @2 1. 0NAT Nird
2. &AM +LCT 0NN
0
3. NP IS
209 | AENT 0977 AT AL T2 1. DAL APAE
2. MG Aatk 707
Nhao-¢
3. Am.S OAao-g
4. O0-EON AM
210 | hoAs N72A 045 7 1 @o.0T PLVsL OANL | 1. AP ao\OP PAY°
N W &C1m. 1INC? 2. PAY° nwry oL
TeE  RTC
301 &A%
211 PLeUL OAL WIATDNET ao'F AT T 1. hoAgh 1-2 ¢G5+
2. hoALh 3-6 ¢G5
3. nh7 ¢S N3
212 | P&VL OAL A LA WIADNET PTH | 1. POT A
e+ INC? 2. MG ML
3. P74\ aA'iLn
4. 0 o.07T
213 | N&vL oAL TN OP T A VAS/T hao oM | 3. AP
PI°NC WA A7 rt@- NG ? 4. PA9°

RN OOH:- 2C%T M HRC MCSE ADSTLER UBFTS P POTST PUlovAhk

TeEDF
+.k | TOeEDT n?4-1 ao\OT 204
301 | F®2 09°7 1o PH0@- ? 1. héCeC
2. hAC
3. AN ha emen
302 | M @-O0T Chntintén aofidt hh ? 1. h® aoN\NP KhP
2. PA9° nwry oL
TeE  ¢TC
304 24
303 | aoN\ét WPt 1 ACLEeTTT? 1. hiréM
2. h4Sn
3. hOAC UgA
304 | M @0T EANACT AN? 1. h?
2. PA9°
305 | N @OT &89 hn? 1. ho
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2. PA9°
306 | N+ @OT I°0LA LA PO AMA AN? 1. h?
2. PA9®
307 | PACH avde't ANPT ? 1. ho®
2. PA9°
308 | Pavdt aom? NLndC ®LI° NP8 9°7 PV 10? |  —eemeeee-
wWhrC opg9° --
-------- $5
309 | NgGaot 9°7 PUA N3N AVA PaoCra? | e I ENA
310 | P3¢ AThNTSS €694 £ATTIN-? 1. ho®
2. PA9®
311 | AEPT PAC ATHATS -9 LaoNh-? 1. ho®
2. PA9°
312 | 0+ @OT PA9° @11 AA? 1. ho
2. PA9°
313 | AAED PA9® @1 Lao0A-? 1. h®
2. PA9°
314 | O+ @0T 2C AAP+? 1. ho®
2. PA9°
315 | AAEL A7RAN Lav0A-? 1. ho®
2. PA9°
316 | NgGaot 9°7 faA M. L1502 | - NC
317 | MAd@- 4 A9°33T @0T ACNE ®L9° aA POAaN | 1. 1NC ao (P
AOA 0 @OT NE 9PN ALSCIS  NAG- | 2. AAINLI® AANINLY®
Ten 7@ INC? nwrh mL
TeE RTC
318 N4
318 | 2V A7 LANLN 10 P4 Aao@-? 1. h1-2 11
2. h3-10 2.1
3. hadC 1h NAL
319 | MAd@- 4 A3 O-OT ACHE ®LI° hA POHON | 1. INC ao NP
AN avao )l PLANI®F N9°ING 9°9N 1h RARNT | 2. AAINLI® AANINLY®
OTL T LT ALaol CF INC? vy me.
TeE RTC
320 24
320 | 2V A7 LANLE 10 P14Age@-? 1. h1-2 14
2. h3-10 2.1
3. hadC 1 NAL
321 | MAd@: 4 A7 O-O0T ACHE ®LI° hA POHON | 1. INC ao NP
ANA  N9°NG M 1Th RARNT 6L 9°nLeT | 2. AAINLI® AANINLY®
NONTC  +aoddg, PP 9°907F7 Agvaol 12 vy me.
fa-d NC? TeE RTC
322 £.n4-
322 | &V A7 LhALH 10 PHLAgom-? 1. h1-2 11
2. h3-10 721
3. hahC 1H AL,
323 | 1Ad@ 4 A9° 3T OOT ACHE ®E9° aa POAaN | 1. NG ao )\ P
ANA  N9°NG M Th RARNT 6TLT 9PRLeT | 2. AAINLI® AANINLY®
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aoao’ P9984.01@-7 Aavao ) +1L Co-P INC? avrt 1]
TeE RTC
324 @04
324 | v AT CANLN 10 P4 Ago@-? 1. n1-2 1H
2. h3-10 2.H
3. hahC 1H AL,

325 | MAd@- 4 A+ O-0T ACHE ®L9° hA POHAN | 1. 1NC av AL
AOA  N9°NG  9°9N 1h RARNT 6TLT 9°nLeT | 2. AAINLI® AANINLY®
avao' Ml  WoLLATT oom? P10 9PN Agoao) nwry me.
+120 INC? TeE RTC

326 N4

326 | 2V A7 LANLE 10 P4Age@-? 1. h1-2 11

2. h3-10 2.H
3. hahC LH AL,

327 | MAd.@- 4 At @-0T ACHE ®L9° hA POHAN | 1. 1NC ao AL
AN N9°NG 9°7N 1h RARNT 6Lt °RLeT | 2. AAINLI® AANINLY®
N+7 @OT ooool PANLTT 992 NHF +F0@- vy me.
far-Fh ? TeE RTC

328 L.A4-

328 | 2V A7 LANLE 10 P4 Age@-? 1. h1-2 14

2. h3-10 2.1
3. hahC 1H AL,

329 | MAL@- 4 At @OT N9°MNG 9°90 1h RARAT | 1. INC ao )\ P
0T LSt M 0T CIE®9° POLNA 9PN | 2. AAINLI® AANINLY®
me-f e INC ? vy me.

TeE  RTC
330 £A4-
330 | 2V A7 LAANLN 1@ P4Age@-? 1. h1-2 14
2. h3-10 1.H
3. haOC 1H NAL,

331 | M1Ad@ 4 A9° 33+ 00T ACNL ®L9° AA POHAN | 1. INC ao )\ P
AN N9°NG 9°7N 1h RAROCT 6Lt 9°nLeT | 2. AAINLI® AANINLY®
aréNa- oHF (@ NG ? vy me.

TeE  RTC
332 A4
332 | &V A7 CANLN 10 P4 Ago@-? 1. h1-2 11
2. h3-10 1.H
3. hahC 1H AL

333 | 1Ad@ 4 A9°IFT ONT ACNL ®L9° AA PO | 1. INC ao )\ P
AN N9°MNG  °MN Th RARAT 6T 9°RLeT | 2. AAINLY® AANINLY®
PFI° 9739° 9N CAta I A@ INC ? vy me.

TeE RTC
401 204
334 | 2V A7 LANLE 10 P4 Ago@-? 1. h1-2 11
2. h3-10 1.H
3. hanC 1H NAL,
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NEA Wit PASHTT P9 ONTC 7M. Polovdhk TEEPT

+.¢ | TPEPT W18 LA
ao A\GF
401 | 6T h6-23 @ AP VAST ANTCE ogoaol | 1. AP
PrL.OAM@7 TP A4+ Lo PA? 2. A
402 | AVAST a4 90N Al 6 OC A9°AD- A7297.Can( 1. h®P
£ PA-? 2. PA9°
403 | h6 — 23 @i 0L PAT® VAST 4 AG NAL PI°7 1. AP
LT} avav Il ATSAVTF@®- Co-Ph ? 2 PA9°
404 | A78 PVAGT LI OTlA TIC ALANTE aoao )l ATLPY 1. AP
£o-Phi ? 2. PA°
405 | h6 — 23 @é 0L ANT@®- VAGT 0,0 aoav)l A7L97.110 1. h?®P
£o-PhH ? 2. A
406 | PLUN 0% AhaoAf T PVAST OCYT 9°MN avo) AL 1. hP
A7271L00L8 PP ? 2. PA9®
407 | A78 P9 OMé TIC AVAST Ah 6 @C AL 614 1. hoP
7°7N hhovCao(C aoP'r7 S Ph ? 2. ?NA9°
408 | PAINNTT HPRA NF avavl 16-23 @ ANT @ VAS T 1. hoP
Nt Ahoo P17 La@-PN? 2. PA°
409 | h6 -23 @it PAT®- VAST AL NS AN 0.7 1. h?P
avav )l AT8AVT@ LA PA-? 2 ea
410 | h6 -23 i PAT@ VAGT A7RAN avao Ml ATSANT@- 1. h2P
£m-PH? 2. ?NA9°

58




AEA A9°0rh:- h6- 23 @é-T AP VAST 0124 (% F 00T Otao-17 9°70 927 (Thdan
PolovA(x TLPPF

+.& | P90 9°LN(1-7) eI HCHCT hLP | PA9°
501 | h'Pé-Téd  h2e-0cT s | hPe-Té6S AUA 2104
OC AT +na-F MATIPNTL TN ThASS  ANT P0G AL
L0% TITAS OCO AS AAT 9°0°F
STFINNC LTTImRI® hNé-NCPoLH08. AneT
goINT
502 | PNC AvA-T N¢A avAA TE-TE6S Ao-H
( ATCT ARATIPOC) PTLHDE AL TS ANT
503 | Pt HPRA IONT oS Pt FPRA IPNT ACAN ATL
AC T h2NG @171
504 | hh,D P7LHD8. 9°0F AT AT AT TANG AT PO T
neAi 0o
MIF®9° PN ICAATTIPERPAT PNT7 0.0G
PAVC 0D A7L A
505 | A7kAA ATPANG NATRAA PO N
506 | 0123907 h 9GP TG NN.20.7 a POARDY: ATnATS
PMAPMA-T ENAUNA L NG o KA N ]
4:2949° 1 §.0 (] Ja0y T AAM))
507 | AT AT AS 9494 +2 OCINCENT...
A78.U9° UGN weh, 9°70°F | Het TPMLIAN PavAnn-T
erC

TEECT MCAAU- haoNISAU-::
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