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ABSTRACT

Dietary diversity is a measure of food consumption that reflects household access to a
variety of foods and is also a proxy for nutrient adequacy of the diet of individuals.
Dietary diversity is useful because it is correlated with nutrient intake as well as various
anthropometric measures in children. This study was carried out to assess the status of
individual dietary diversity score (IDDS) of children under five years old (6-59 months)
and its determinants in the Southern Zone of Tigray, Ethiopia. A survey of 320
households having children 6-59 months old was conducted using a cross-sectional
descriptive study with both qualitative and quantitative study designs following the FAO
guidelines for the dietary diversity and a semi-structured questionnaire for demographic
and socio-economic factors. Data for the individual dietary diversity (IDDS) indicator
were collected by asking the respondent (mother or caregiver) to recall the foods
provided during the previous 24 hour period. Data analysis was conducted by using
STATA 12 software. The mean IDDS in the study areas was found to be below four,
which is the acceptable minimum level. The traditional diet of children was cereal
dominated and low in micronutrient rich food groups in all the assessed Kebeles!. Being
a model® farmer, household’s farmland endowment, female headship of the household,
and experience in special meals preparation and participation in nutrition related training
of household members were positively associated with dietary diversity of children in
the study areas.In order to overcome the low IDDS of children in the areas and to improve
their nutritional status through consumption of diverse foods, it is important to make
agricultural production more nutrition sensitive especially on diversification of nutrient
dense agricultural products.

Key words: Agriculture-Nutrition linkage, dietary diversity, food group,
micronutrients, 24-hour recall

Kebele is the lowest administrative unit which is equivalent to peasant association (PA) elsewhere
2 Model farmers are those who adopt technology and new practices in the farming communities studied
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INTRODUCTION

Good nutrition and health are essential for child growth and development, body
maintenance and protection from both infectious and non-communicable diseases in
adult life. Adequate nutrition and a healthy productive population are increasingly
recognized as an important prerequisite for poverty reduction and economic and social
development [1].

Ethiopia is known for its chronic nutrition insecurity and high rate of malnutrition and
its consequences. According to the Ethiopia mini demographic and health survey report
of 2014, the prevalence of stunting, underweight and wasting are 44.4%, 28.7% and
9.7%, respectively, in under-five children [2]. In the report, it was indicated that Tigray
is the second most affected region in the country with 51.4% stunting, 35.1%
underweight and 10.3% wasting in under-five children. One in ten children dies before
the age of five and more than half of these deaths are attributed to malnutrition [3].

Deficiencies in key vitamins and minerals (collectively called micronutrient deficiencies)
are also placed among the major public health problems in Ethiopia [4]. Ethiopian
children aged 659 months are dramatically affected by vitamin A deficiency and
anaemia, affecting around 61% and 54%, of the children respectively [5]. Micronutrient
deficiencies are caused by inadequate dietary intake, increased losses from the body,
and/or increased requirements [6]. Micronutrient deficiencies are especially relevant in
children since they are in a growth and development phase and have nutritional
requirements that vary according to the stage of growth and which are greater and clearly
differentiated from those of adults [7].

Though Southern Zone of Tigray is one of the potential areas for agricultural production,
children are the most vulnerable group as reported by Bureau of Agriculture and Rural
Development (BoARD) [8]. According to this report, in Raya Azebo district, 32% of
children aged 6-59 months were underweight. Besides, there are no sufficient
publications regarding a comprehensive study showing dietary diversity score and
nutritional status of children in the area.

Dietary diversity is considered to be a key indicator in assessing the access, utilization,
and quality of diet of individuals or households [9]. The Food and Agriculture
Organization (FAO) of the United Nations recommends a diet diversity score comprising
eight food categories. Individual dietary diversity scores have been shown to indicate
adequate nutrient intake through diet. Dietary diversity scores have been validated for
several age/sex groups as proxy measures for macro and/or micronutrient adequacy of
the diet [10]. Studies have also shown that an increase in dietary diversity is associated
with socio-economic status and household food security [11]. Similarly, it revealed that
lack of diversity in the diet is strongly associated with inadequate intake and risks of
deficiencies of essential micronutrients such as vitamin A, iron, and zinc [12]. These
deficiencies affect the survival, health, development, and well-being of those afflicted
[12].

Hence, an assessment was conducted on dietary diversity in the Southern Zone of Tigray
as a proxy indicator of the nutritional status, with the objective of identifying the status
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of individual dietary diversity score of children under five years old (6-59 months) and
major determinants affecting dietary diversity in the areas.

DETERMINANTS OF INDIVIDUAL DIETARY DIVERSITY SCORE OF
CHILDREN

Different research outputs have shown demographic and socio-economic factors to be
important correlates of diet quality in children (Table 1). It was hypothesized that dietary
diversity of children would show positive correlation with education status of mothers
and fathers [13,14], female headship of the household [15], age of child [16, 17],
endowment of land and livestock resources [13, 18], household income [13, 14, 18 - 22],
knowledge and experience of household members in complementary and special meals
preparation [16,21, 23 - 25], availability, access and utilization of food[26- 30], and
practice of home gardening [18, 31]. Empirical results also show negative association
between DDS and family size [14, 32].

METHODS

Study area

This study was carried out in five districts of the Southern Zone of Tigray, Ethiopia in
2013. From each of the districts (Figure 1), four Kebeles were selected for the rapid
assessment. As the study was carried out as part of baseline development for the project
‘Capacity building for scaling up of evidence-based best practices in agricultural
production in Ethiopia(CASCAPE),” all the ten working Kebeles of the project were
included and other ten non-project Kebeles with similarity to the CASCAPE Kebeles
were also selected according to the agro-ecological condition, type and status of crop
production, and population numbers through discussions with zone and district
agricultural offices.

Map of the study areas (woredas) in Tigray region
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Figure 1: Map of the study area, Southern Tigray, Ethiopia
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The CASCAPE Kebeles selected for the rapid assessment were: Atsela and Ayba (Alaje
district); Mekan and Simret (Endamehoni district); Hashenge and Menkere (Ofla
district); Tsigea and Genete (Raya Azebo district); and Garjale and Tumuga (Raya
Alamata district) and the non-CASCAPE Kebeles were: Bet mera and EgriAlbe (Alaje
district); Hizba-T/haymanot and EmbaHazti (Endamehoni district); Wenberet and
Hayalo (Ofla district); Wargba and Hawelti (Raya Azebo district); and Laelay-dayu and
Limat (Raya Alamata district). In total 20 Kebeles of the zone were assessed.

Study design and sampling

A cross-sectional descriptive study was carried out to assess dietary diversity in five
selected districts of the Southern Zone of Tigray with both qualitative and quantitative
study designs being used.

The population of the study included all households (HHs) in the five districts having at
least one child less than five years old (6-59 months). Data for the individual dietary
diversity indicator were collected by asking the respondent (mother or caregiver) to recall
the foods provided during the previous 24 hours for the case child. These questions were
asked to the person who is responsible for food preparation, or if that person was
unavailable, another adult who was present and provided the food to the child the
previous day. The questions referred to the child/children under five years old within the
household. Households were chosen from the list of the total number of eligible
households identified during the household listing exercise.

The sampling frame was the list of households in the land registration book of each
Kebele. A total of 320 households, which is about 10% of the eligible households, with
children 6-59 months were selected for the study using single population proportion
formula with a 95% confidence level and 29% estimated proportion of the population
with malnutrition in the areas. Out of the total sample, 160 of them were male-headed
households and the rest (160) were female-headed households. Different types (clusters)
of households such as female-headed model HHs, male-headed model HHs, female-
headed non-model HHs, and male-headed non-model HHs were reached to represent the
whole population. From each cluster, households were identified using systematic
random sampling technique.

Data collection

Information on individual dietary diversity (food consumption) was collected using the
previous 24hours as a reference period (24-hour recall). In addition to the dietary
diversity, information with regard to demographic and socio-economic characteristics of
the households was collected. In total, 320 households were interviewed using the
template developed based on the FAO guidelines [9] for the IDDS survey and a semi-
structured questionnaire for the demographic and socio-economic characteristics.

Data analysis

Individual dietary diversity score data collected during the assessment were summarized
into eight food groups (0-8) according to the recommendations set by FAO operational
guidelines [9] for measuring dietary diversity in a standardized way of the tool originally
developed by Food and Nutrition Technical Assistance (FANTA). Micronutrients of
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interest such as vitamin A and iron consumed by individuals from food groups that are
good sources were also calculated by summing the number of specific micronutrient rich
food groups consumed by the individual respondents over the 24-hour recall period.
Finally, data analysis was done using Stata 12 software.

RESULTS

Characteristics of study population

Majority of the respondents were in the age range of 30-39 years (42.81%) and age of
the children less than five years old in the surveyed households was: less than 2 years
(16.56%), 2-3 years (22.50%), and 3-5 years (60.94%) (Table 2). Majority of the
households (70%) had only one child under five years old. The mean household size in
the surveyed cohort was 5.68 (+1.98). Education level for most of the households was
found to be: illiterate (44.27%), followed by primary level of education (36.62%).
Specifically, 31.97% of fathers and 68.42% of the mothers in the assessed households
were illiterate. Almost all the households are dependent on crop production (95.3%),
supplemented by livestock (80.3%) as a secondary source of livelihood. Other sources
of livelihood to the households were petty trade (13.1%), sale of forest products (11.5%)
and casual labour (16.6%).

Individual dietary diversity score (IDDS)

The mean IDDS of the children for the five districts of the Southern Zone of Tigray was
found to be 3.56 (Figure 2). The highest IDDS was recorded for the district of Raya
Alamata (3.86 £+ 1.08), followed by Alaje (3.78 = 0.86) and the lowest was Raya Azebo
(3.03 = 0.85). The average IDDS for Enda Mehoni and Ofla were 3.59 and 3.53,
respectively.
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Figure 2: Individual dietary diversity scores of children in the five districts
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Children under five years old were classified into terciles based on the overall
distribution of the dietary diversity score (low: DD < 4 food groups; medium: 4-5 food
groups; and high: 6 or more). Individual Dietary Diversity Score, using eight food groups
and a 24-hour recall period, indicate that overall 45.94% of the children in the surveyed
households in the five districts had IDDS in the lowest tercile (high level of poor diets),
52.19% had their IDDS in the middle tercile (acceptable level) and only 1.88% of the
children under five years assessed had high acceptable diet levels (6 or more foods).

Composition of foods consumed by children
The proportion of children who consumed one or more food types from the eight diet
diversity categories the preceding day of the study was computed (Figure 3).
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Figure 3: Composition of foods consumed by children (%) in the previous 24 hours

The predominant food groups in the diet for the five districts were: grains, roots and
tubers (100%), pulses, legumes and nuts (92.5%), oils and fats (67.18%), other fruits and
vegetables (53.75%). Foods from the other remaining food groups were not frequently
provided to children. These food groups are: milk and milk products (19.06%), meat,
poultry, fish and sea foods (10.31%), eggs (6.25%), and vitamin A rich plant foods
(6.25%). From the results obtained, all households with children under five years rely on
cereals (100%) and legumes (92.5%) as their main foods.

Micronutrient rich food products

The micronutrient-rich food groups consumed by the children under five years old were
also assessed (Figure 4). The micronutrient-rich food groups assessed were “vitamin A-
rich food products” and “iron rich food products” because they are the most important
nutrients causing malnutrition (hidden hunger) in children under five years old in
developing countries, including Ethiopia.
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Figure 4: Vitamin A and Iron rich food products consumed by children (%)

The vitamin A- rich food products consumed by children 6-59 months old were found to
be 27.81% in the assessed Kebeles. The major source of this vitamin A was mainly
animal-based food products (23.44%) and plant-based food products (6.25%). Iron- rich
foods consumed by children were also found to be very low (10.31%). This could be
mainly due to low consumption of organ meat, flesh meat, fish, and sea foods, which are
rich sources of iron. These foods are not easily accessible in the studied Kebeles.

Determinants of IDDS of children less than five years old

Table 3 presents the Poisson [33] regression model results of factors associated with the
dietary diversity of children in the surveyed households. The major factors that were
positively significantly associated with the dietary diversity of children in the studied
areas were: the household being a model farmer (p<0.01), participation of household
members on nutrition related trainings (p<0.01), better land endowment of the household
(p<0.01), experience of household members in special meals preparation (p<0.05), and
female headship of the household (p<0.1).The dietary diversity score was lower for
children in Raya-Azebo and Enda Mehoni districts compared to those in Alaje district,
showing spatial differences in the extent of child nutrition, which could be due to
differences in production potential and diversity of production systems.

A household’s total livestock endowment, per capita expenditure for food and drink, and
ownership of garden for fruits, vegetables, and root and tuber crops did not show
statistically valid influence (Table 3) though these were hypothesized to affect the DDS
of children (Table 1). It was hypothesized that family size would affect IDDS negatively
and educational status of mothers and fathers would affect it positively. However, these
variables did not come up with statistically valid evidence that support the hypotheses.
About 45% of households in the studied areas were found to experience food shortage at
least one time in the last twelve months but did not show statistically valid association
with the dietary diversity of children.
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DISCUSSION

Most of the children less than five years old in the studied areas were in the age category
of 3-5 years. Though children at this age require sufficient and diverse food products, the
IDDS of children was found to be 3.56, which is below the acceptable standard. A similar
finding was reported in Samre district, South-Eastern zone of Tigray [4], showing cereal
dominant feeding habits and limited consumption of micronutrient-rich foods with low
dietary diversity. This could be as a result of limited knowledge on proper feeding of
children and non-availability of micronutrient-rich foods and poor economic status of the
family.

The dietary diversity of children from model farmers was significantly higher than that
from non-model ones (p<0.01). This might be because model farmers are usually getting
better food crop yield as a result of using improved technologies and resources or assets
(livestock, land, agricultural implements, quality improved seeds, irrigation systems)
than non-model farmers. It could also be due to the fact that they are involved in different
trainings, which could have helped them know and provide different types of foods for
the household. Clearly, improving the livelihoods of farmers (like in the case of model
famers) can enhance the dietary diversity score of the community.

In this study, total land endowment showed a statistically significant effect on the dietary
diversity, which was also anticipated to be positively related to IDDS of children. Similar
research findings were reported [13] showing ownership of cultivable land positively
affecting IDDS of children.

Though household expenditure for food consumption is expected to be the most
important factor determining the health status of individuals, the result revealed that
household expenditure showed no statistically valid effect on IDDS of children. In
contrast to this, a significant effect of per capita expenditure on dietary diversity was
observed [22].

Complementary feeding improvement should be of highest priority for nutrition of
infants and young children because of its crucial role in preventing mortality and
enhancing child development [34]. Similarly, it was reported that inadequate
complementary feeding at six months was associated with impaired growth during the
next 12 months, with a 37% increased probability of stunting [35]. A significant effect
was also found by the preparation of special meals on dietary diversity of children in the
studied areas.

Different research outputs have confirmed that agricultural interventions failed to
achieve improved nutritional status when not accompanied by nutrition education. For
example, homestead gardening projects in South Africa and the HKI-HFP programme in
Bangladesh reported no significant effects on child malnutrition, which later showed
significant reductions in wasting among intervention communities due to nutrition
education and gender considerations [36]. The finding of this study also supports the
highly significant effect of training on nutrition related activities (p<0.01) on dietary
diversity of children. A similar conclusion was made in which dietary intake plays a
critical role in maintaining optimal nutritional status, and people living with HIV/AIDS
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may be unable to choose and eat a varied diet if they do not possess adequate nutrition
knowledge [37].

CONCLUSION

The low individual dietary diversity score results show poor child feeding practices of
the studied communities. The feeding habits and practices are highly cereal dominated
and children are commonly fed with food types of poor nutrient density. The average
dietary diversity score (3.56) is extremely low and about half of the children did not
achieve the recommended dietary diversity score. More importantly, special meals
preparation and complementary feeding using different types of foods in the right
proportions to improve the health status of children through nutritious and diverse food
products are not common in the areas studied. Differences in geographical locations
(districts), being a model farmer, better endowment of land, female headship of the
household, practice of preparation of special meals, and participation of family members
in training on nutrition related activities are the major factors determining dietary
diversity of children in the studied areas. There should be a series of trainings and support
to the farmers in the area to promote production and consumption of diverse and
nutritious foods to improve dietary diversity. Increasing the number of model farmers by
promoting improved technologies, offering trainings on nutrition related issues,
promoting special meal preparation, and promoting and helping farmers to properly
utilize their farm land could be some of the major ways to improve dietary diversity of
children. Generally, in order to overcome the low IDDS of children and improve their
nutritional status, it is important to make agricultural production more nutrition sensitive
especially on diversification of nutrient dense agricultural products.
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Table 1: Factors affecting IDDS of children and hypothesis used for the study

Factor Effect | Source Hypothesis
Mother’s educational status + [12, 13] +
Father’s education + [13] +
Female headed households + [14] +
Age of child + [15, 16] +
Family size + [13, 31] _
Household income + [12, 13,17 - 21] +
Knowledge of household members on nutrition + [20, 22] +
Ownership of cultivable land + [12] +
Ownership of small-livestock + [17] +
Complementary feeding + [15, 23, 24] +
Availability, access, and utilization of food + [25-29] +
Access to home garden + [17, 30] +
IDDS- Individual Dietary Diversity Score
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Table 2: Summary of dependent and explanatory variables

Variables Obs. Mean SD Min | Max
Dependent
Individual Dietary Diversity Score (IDDS) 320 3.56 0.99 2 6
Independent
Enda Mehoni District (1 if yes, otherwise 0) 320 0.2 0.40 0 1
Ofla District (1 if yes, otherwise 0) 320 0.2 0.40 0 1
Raya Alamata District (1 if yes, otherwise 0) 320 0.2 0.40 0 1
Raya Azebo District (1 if yes, otherwise 0) 320 0.2 0.40 0 1
Alaje District (1 if yes, otherwise 0) 320 0.2 0.40 0 1
Age of respondent (in years) 320 35.06 8.82 18 69
Total household (HH) members (head count) 320 5.68 1.98 2 12
Household head (1 if female) 320 0.5 0.5 0 1
Model farmer (1 if model) 320 0.5 0.5 0 1
Age of child (in months) 320 43.72 14.18 5 59
Number of children under five (count) 320 1.31 0.49 1 3
Education of mother (1 if any level of literacy) 320 0.32 0.47 0 1
Education of father (1 if illiterate) 320 0.32 0.48 0 1
Education of father (1 if primary) 320 0.556 0.49 0 1
Education of father (1 if secondary and above) 320 0.124 0.33 0 1
Experience of Food shortage (1 if yes) 320 0.45 0.49 0 1
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Per capita cash expenditure on food and drink (in Birr) 320 2654 1069 7644
Frequency of contact with HEW (1 if once) 320 0.34 0.47 1
Frequency of contact with HEW (1 if twice) 320 0.33 0.46 1
Frequency of contact with HEWs (1 if 3 and above) 320 0.33 0.47 1
Participation on nutrition related trainings (1 if yes) 320 0.24 0.43 1
Preparation of special meals (1 if yes) 320 0.28 0.45 1
Total land size (in ha) 320 0.57 0.45 2.5
Livestock endowment in Tropical Livestock Unit 320 0.94 0.88 14.8
Experience of water scarcity (1 if yes) 320 0.36 0.48 1
Garden fruits, vegetables, root and tubers (1 if yes) 320 0.15 0.36 1

Table 3: Poison regression results on determinants of the level of IDDS of children

in South Zone of Tigray

Dietary diversity score (DDS) Coef. SI:gb]g:: z P>|z|

Enda Mohoni district -0.0958 .04981 -1.92 0.055*
Ofla district -0.07842 .05235 -1.50 0.134
Raya Alamata district 0.01736 .04889 0.36 0.723
Raya Azebo district -0.17864 06582 -2.71 0.007%#**
Age of respondent 0.00275 .00238 1.16 0.247
Total household (HH) members -0.01232 .01201 -1.03 0.305
Household head (1 if female) 0.06534 .03400 1.92 0.055*
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Model farmer (1 if model) 0.09584 .03040 3.15 0.002%***
Age of child 0.00116 .00123 0.94 0.348
Number of children under five -0.02079 .03264 -0.64 0.524
Education of mother (1 if any level of literacy) 0.04024 .03593 1.12 0.263
Education of father (1 if primary) -0.04117 .0347 -1.19 0.235
Education of father (1 if secondary and above) -0.01465 06191 -0.24 0.813
Experience of Food shortage 0.03650 .03458 1.06 0.291
Per capita expenditure on food and drink -000003 .00002 -0.20 0.845
Frequency of contact with HEW (1 if twice) 0.02073 .03801 0.55 0.585
Frequency of contact with HEWs (1 is 3 and above) | 0.00085 .04929 0.02 0.986
Participation on nutrition related trainings 0.11018 .03523 3.12 0.002%*
Preparation of special meals 0.06182 .03423 1.81 0.071*
Total land size 0.12349 .034 3.62 0.000%***
Livestock endowment in Tropical Livestock Unit 0.00518 .006 0.86 0.388
Experience of water scarcity -0.04748 03521 -1.35 0.178
Garden fruits, vegetables, root and tubers (1 if yes) -0.01328 .04595 -0.29 0.773
Constant 1.1092 10711 10.36 0.000
Number of observations = 250
Wald chi2(23) 128.39
Prob> chi2 = 0.0000
Pseudo R2 = 0.0205
Log pseudo ikelihood = -417.50228
Goodness-of-fit chi2 = 49.39524
Prob> chi2(226) = 1.0000

**Significant at 1%;""Significant at 5%;"Significant at 10%; for location/districts/ Alaje is the base; for
father’s education illiterate is the base; HEW-Health Extension Worker
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