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Abstract
Background  Despite improvements in food access and nutrition security over the last few decades, malnutrition 
remains a major public health problem. One of the significant contributors to these problems is affordability of 
nutritious food. This study aimed to examine the association between perceived food affordability and pre-school 
children’s diet diversity in Addis Ababa, Ethiopia.

Methods  Cross-sectional data from 2017 to 18 were used for the analysis. A 24-hour dietary recall assessment was 
done to assess children’s dietary diversity (DD). We used a modified operational definition of affordability indicator 
called perceived affordability of dietary diversity (afford-DD) to evaluate the impact of the food environment in terms 
of affordability at the household level. A sample (n 4,898) of children aged 6–59 months representative of households 
in Addis Ababa was randomly selected using a multistage sampling procedure including all districts in the city. Mixed-
effects linear regression models were used to assess the association between children’s DD and afford-DD.

Results  The survey revealed that the mean (standard deviation [SD]) of children’s DD was 3.9 [± 1.4] while the mean 
[SD] of afford-DD was 4.6 [± 2.1]. Overall, 59.8% of children met the minimum dietary diversity (≥ 4 food groups). White 
roots and tubers were the most commonly consumed food groups regardless of their affordability. Considerable 
variations were observed between households that reported the food item affordable and not affordable in 
consumption of Vitamin A rich vegetables and fruits, meat and fish, egg, and dairy. The children’s DD was positively 
associated with afford-DD after adjusting for maternal education, household wealth status and other relevant 
confounding. Higher maternal education modified the association between affordability and children’s diet diversity.
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Introduction
According to WHO 2021 report, undernutrition is esti-
mated to be associated with 2.7  million child deaths 
annually, or 45% of all child deaths [1]. Infant and young 
child feeding is a key area to improve child survival and 
promote healthy growth and development. Globally in 
2020, 149  million children under 5 were estimated to 
be stunted, 45 million were estimated to be wasted, and 
38.9 million were overweight or obese [1]. Few children 
receive nutritionally adequate and safe complementary 
foods; in many countries, less than one-fourth of infants 
6–23 months of age meet the criteria of dietary diversity 
and feeding frequency that are appropriate for their age 
[1].

Globally there are efforts to improve the dietary diver-
sity and nutritional status of children by setting dif-
ferent targets including the sustainable development 
goals (SDGs): at least 12 of the 17 SDGs are directly or 
indirectly related to nutrition [2–4]. The World Health 
Assembly has a target for reducing stunting in children 
by 40% in 2025 [5]. Currently, the Ethiopian government 
also set targets to improve the nutritional status of chil-
dren through the National Nutrition Program [6], and 
Health Sector Transformation Plan [7]. Ethiopia declared 
to end child malnutrition by 2030 [8, 9]. Despite the 
efforts, according to the 2016 demographic and health 
survey (DHS), 38% of children are stunted, 10% are 
wasted, and 24% are underweight [10].

The minimum dietary diversity score for children 6–23 
months old is a population-level indicator designed by 
the WHO to assess diet diversity as part of infant and 
young child feeding (IYCF) practices among children. 
This indicator is one of the seven IYCF indicators devel-
oped by the WHO to provide simple, valid, and reliable 
metrics for assessing IYCF practices at the population 
level [11]. It is a measure of micronutrient adequacy of 
infant and young children’s diet [11]. In addition, mini-
mum dietary diversity is used as a proxy indicator to 
assess the dietary diversity of older children aged 24–59 
months assuming the older age group is worse off and 
can be an important alert indicator [12].

While both wealth of families [13] and maternal educa-
tion [14, 15] have shown to be independently associated 
with children’s diet diversity (DD) less is known about the 
mechanisms of these factors. An obvious pathway of the 
wealth dimension is through increased affordability to 

buy food but there is limited research on food affordabil-
ity. Further, it is reasonable to believe that maternal edu-
cation in addition to having a direct effect on children’s 
DD, also can modify the association between food afford-
ability and diet diversity.

There is a development in food environment mea-
surements including price in the past few decades [16]. 
Affordability measurements consider the price of foods 
in either absolute, relative, or comparative terms. Various 
methods including objective and subjective approaches 
have been used to assess the affordability of food at the 
individual, household, or aggregate levels [16, 17]. Sub-
jective methods include surveys of individual percep-
tions of affordability of food if the person or the family 
wants to consume the specific food items [18, 19]. Per-
ception-based measures help detect variation in healthy 
food affordability and provide an in-depth understanding 
of individuals’ perceptions of all dimensions of the food 
environment [19, 20].

The present study uses a perception-based indicator of 
affordability of a healthy child’s diet to examine the effect 
of the affordability dimension of the food environment 
on child dietary diversity. The main objectives of this 
paper are (1) To examine the association between per-
ceived food affordability and pre-school children’s DD; 
(2) To examine to what extent perception of food afford-
ability affect children’s DD, and (3) To evaluate whether 
maternal education can modify the association between 
perceived food affordability and child dietary diversity.

Methods
Study setting and sampling
This study used cross-sectional data from the “What’s to 
eat? Women, children and the urban food environment: 
the case of Addis Ababa (EAT Addis study) in Ethiopia” 
study that has been described previously [21]. The survey 
was conducted in two rounds in 2017 and 2018 in Addis 
Ababa, the capital city of Ethiopia. Data were collected by 
trained interviewers using a tablet that contains an elec-
tronic version of the structured and piloted questionnaire 
designed in Open Data Kit [22].

The study followed a multi-stage sampling procedure. 
In the first stage, each woreda in the city of Addis Ababa 
was divided geographically into five equal clusters, of 
which one was selected randomly. In the second stage, 
60 households from each cluster were selected using a 

Conclusions  This study suggests higher perceived food affordability was associated with better diet diversity in 
children. A higher level of maternal education had the potential to mitigate affordability challenges in meeting 
the children’s dietary diversity needs. Our study emphasizes the need for inclusive food programs and nutrition 
interventions addressing social differences, intensifying efforts to make nutrient-rich diets affordable for the less 
privileged, and highlights the potential benefits of targeting maternal education in addressing child dietary diversity.
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systematic sampling procedure. A total of 14,018 house-
holds were visited to identify eligible households and 
4,898 households were included in the current analy-
sis (supplemental file Fig. 1). All household with at least 
one under-five child was eligible to participate. If sev-
eral children under 5 years were present, one child was 
randomly selected for the dietary recall. In this study, all 
children aged six months to 59 months were included in 
the analysis.

Outcome variables
Child food consumption was assessed using a 24-hour 
recall method. Mothers were asked to recall the child’s 
meals, including beverages and snacks, consumed in the 
preceding 24  h. To ensure a comprehensive list of food 
items, we employed a two-step approach. Initially, moth-
ers were questioned about the consumed food items from 
their memory. Subsequently, to enhance the complete-
ness of the list, mothers were asked to recall the ingre-
dients used in the preparation of each meal mentioned. 
To facilitate the recall process, a photo-based tool was 
utilized. This tool featured images of the most common 
food items organized according to their respective food 
groups. Mothers were encouraged to refer to these visual 
aids to provide a more accurate account of the foods 
consumed by the child. Based on the WHO guidelines 
[11] for infant and young children feeding practices, the 
food lists were grouped into seven food groups: (1) cere-
als, white roots, and tubers, (2) legumes, nuts, and seeds, 
(3) dairy products, (4) meat and fish, (5) eggs, (6) vita-
min A-rich vegetables and fruits, and (7) other fruits and 
vegetables. The children’s DD was calculated by adding 
the number of food groups out of seven and further cat-
egorized into adequate (4 or more groups) or inadequate 
(< 4) diet diversity.

Key independent variables
Perceived affordability of a diverse diet for children
Perceived affordability of food was asked for each food 
items considered as recommended nutritious food based 

on the WHO guidelines [23]for infant and young chil-
dren feeding practices. Food affordability was assessed by 
asking the mothers “How often can your family afford to 
consume any of these foods?”. The response options were 
“as often as wanted”, “a little less frequently than wanted”, 
and “much less frequently than wanted/not at all”. For 
our analyses, we defined ‘perceived affordable’ when 
the response was as often as wanted and ‘perceived not 
affordable’ for the other responses. The affordable dietary 
diversity (afford-DD) was calculated using the score of 
affordable food groups out of the seven recommended 
food items included in children’s dietary diversity. Simi-
larly, the cut-off points of at least 4 of the 7 food groups 
were used to further dichotomized afford- DD into ade-
quate and inadequate.

Maternal education  The level of education was assessed 
by asking the mother to indicate their highest educa-
tion level. Maternal education was categorized into five 
groups: “Never attend school/ Not finished first grade”, 
“Grade 1–4”, “Grade 5–8”, “Grade 9–12”, and “college”.

Wealth quintiles  The wealth index was computed as 
a measure of family wealth using principal component 
analysis. The variables included in the measure were own-
ership of a house, household assets, materials used for 
housing construction, ownership of water source, and 
sanitation facility. The generated principal component 
was divided into five equal quintiles: lowest, second, mid-
dle, fourth, and highest.

Statistical analysis
Descriptive analyses were conducted to examine the 
sociodemographic and diet-related characteristics of 
the participating children. Continuous variables: child 
dietary diversity and affordability of dietary diversity 
were summarized using mean and standard deviations. 
Categorical variables: maternal age, maternal education, 
wealth quintiles, food security, and child age, were sum-
marized using frequency and percentages.

Fig. 1  Hypothesized relationship between child dietary diversity and food affordability. The main exposure variable is shown in green, the outcome vari-
able is shown in blue, and potential confounders from prior research are shown in grey. An arrow from a factor to another means possible associations. 
Broken arrows indicate confounders to adjust for, while bold arrows represent the current analysis
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We used a conceptual diagram to represent the hypoth-
esized pathways from affordability of food to child 
dietary diversity based on evidence from the concep-
tual framework to maternal and child nutrition devel-
oped by the United Nations Children’s Fund (UNICEF) 
in 1990 [24] and further updated in 2020 [25] and the 
food environment conceptual framework developed by 
different researchers [16, 20, 26]. In Fig.  1 we present 
the directed acyclic graph (DAG) [27] that was used to 
determine the confounders that were introduced into the 
statistical models. Multicollinearity among affordabil-
ity of food, maternal education and wealth status were 
assessed using variance inflation factors (VIF). The mean 
value of the VIF was 1.08 which indicated there was no 
multicollinearity.

Pearson correlation coefficient (r) was used to exam-
ine the correlation between children’s DD and afford-
DD. Mixed-effects linear regression models accounted 
for the clustering in data were used to assess the asso-
ciation between the independent and outcome vari-
ables. The first model assessed children’s DD with each 
of the key independent variables: affordability of dietary 
diversity, maternal education, and wealth quintiles. The 
second model was adjusted for affordability of dietary 
diversity, maternal education, and wealth quintiles. The 
third model included additional confounders: maternal 
age, family size, household food insecurity and season. A 
p-value of < 0.05 was considered statistically significant. 
Maternal education was tested as an interaction term 
with child dietary diversity scores. All analyses were con-
ducted using Stata version 16.0 statistical software [28].

Result
Characteristics of the study participants
A total of 4,898 participants were included in the analy-
sis. The sociodemographic and household characteristics 
of the study participants are shown in Table 1. More than 
one-fourth of the mother who participated in the study 
were under 35 years of age, the majority of them were 
currently married (87.5%), 59.5% of the children were in 
the age group 24–59 months, the mean family size was 
4.3 [± 1.5 SD], the mean of child dietary diversity was 3.9 
[± 1.4 SD] while the mean affordable dietary diversity was 
4.6 [± 2.1SD].

Child food consumption
Our further analyses by affording the food group revealed 
that cereals, white roots, and tubers were the most 
commonly consumed food groups regardless of their 
affordability; 91.2% of households reported food items 
affordable and 88.4% of households reported the food 
items not affordable. Other food groups most commonly 
consumed in all households are other fruits and vegeta-
bles (90.9% of households reported affordable vs. 80.6% 
of households reported not affordable) and legumes/
nuts/seeds (75.2% of households reported affordable vs. 
66.8% of households reported not affordable). Consider-
able variations were observed between households that 
reported the food item affordable and not affordable in 
consumption of Vitamin A-rich vegetables and fruits 
(42.5% vs. 19.3%), meat and fish (42.5% vs. 16.8%), egg 
(37.8% vs. 13.8%), and dairy products (69.6% vs. 21.1%). 
The largest variation was observed for dairy products, 
with a ratio of 3.3, indicating that households reporting 
affordability were 3.3 times more likely to consume dairy 
products compared to those reporting non-affordability. 
Similarly, the ratios for eggs (2.7 times) and meat and fish 
(2.5 times) highlight substantial differences in consump-
tion patterns between the affordable and non-affordable 

Table 1  Demographic information of the participating 
households in the EAT Addis study, Addis Ababa, Ethiopia

Total
Level Variables 

(N = 4,898)
n(%)/mean 
[SD]

Child Sex Male 2,561 (52.3%)
Female 2,337 (47.7%)

Age 6–23 1,986 (40.5%)
24–59 2,912 (59.5%)

Diet diversity 3.9 [1.4]
Affordable diet 
diversity

4.6 [2.1]

Maternal Age 15–24 736 (15.0%)
25–34 2,990 (61.0%)
35–44 925 (18.9%)
45 and above 247 (5.0%)

Education Never attend/Not 
finished first grade

693 (14.1%)

Grade 1–4 442 (9.0%)
Grade 5–8 1,462 (29.8%)
Grade 9–12 1,351 (27.6%)
College 950 (19.4%)

Marital status Currently married 4,285 (87.5%)
Currently unmarried 613 (12.5%)

Household Food security Food secure 2,997 (61.2%)
Mildly food insecure 456 (9.3%)
Moderately food 
insecure

958 (19.6%)

Severely food insecure 487 (9.9%)
Household size 4.3 [1.5]
Season Wet 2,512 (51.3%)

Dry 2,386 (48.7%)
 Wealth Lowest 978 (20.0%)

Second 973 (19.8%)
Middle 979 (20.0%)
Fourth 984 (20.1%)
Highest 984 (20.1%)

Data are presented as mean [SD] for continuous measures, and % (n) for 
categorical measure
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food groups. Overall, Table 2 shows that there is low con-
sumption of micronutrient-rich and animal-source pro-
tein-rich foods.

Table 3 presents an analysis of children’s dietary diver-
sity based on affordability, maternal education, and 
wealth quintile. The unadjusted means and propor-
tions for diet diversity and the proportion meeting the 

minimum dietary diversity threshold (≥ 4 food groups) 
are reported for different categories within each variable. 
Statistical significance is indicated by p-values, assess-
ing differences between groups. The survey revealed 
that overall, 59.8% (CI: 58.4, 61.2) of children met the 
minimum dietary diversity (≥ 4 food groups). The sub-
sequent analysis presented in Table  3 shows the dietary 
diversity of children by affordability, wealth, and mater-
nal education. Notably, children from households with 
adequate affordability of diverse diets (69.2%) showed a 
significantly higher proportion of meeting the minimum 
dietary diversity compared to those from households 
with inadequate affordability (37.2%). Children from col-
lege-level educated mothers had significantly higher DD 
(4.4) compared to children from never educated mothers 
(3.4). The proportion of children meeting the minimum 
DD was significantly higher in children with college-
level educated mothers (75%) compared to children from 
never educated mothers (42.4%). However, no significant 
difference was observed in the two lowest educational 
levels. The wealth quantile showed similar variation 
as maternal education where children from the high-
est wealth quintile households had significantly higher 
DD than children from the poorest wealth quantile. The 
proportion of children meeting the minimum DD was 
significantly higher in children from the highest wealth 
quintile households (76.1%) than compared to children 
from the poorest wealth quintile (43.1%).

Does food affordability affect the children’s diet?
The correlation of child dietary diversity score with key 
factors analysis showed that child dietary diversity had a 
positive correlation to affordability of food (r = 0.33). An 
increase in maternal education positively correlated with 
child DD score (r = 0.24). Furthermore, wealth status has 

Table 2  Child food consumption by the affordability of the food 
group in the EAT Addis study, Addis Ababa, Ethiopia
Food groups Food consumption by affording the food group

Yes No
n(N) %(95%CI) n(N) %(95%CI) Ratio

Cereal/w 
root/tub

3984/4336 91.2 (90.4, 
92.1)

471/532 88.4 (85.4, 
90.8)

1.0

LNS 3104/4130 75.5 (73.8, 
76.5)

514/768 66.8 
(63.4,70.0)

1.1

Dairy 
products

1718/2468 69.6 
(67.8,71.8)

511/2430 21.1 
(19.5,22.7)

3.3

Meat and fish 720/1692 42.5 (40.2, 
44.9)

540/3206 16.8 
(15.6,18.5)

2.5

Eggs 920/2430 37.9 
(36.0,39.8)

339/2468 13.9 
(12.6,15.3)

2.7

Vit A vegs 
and fruits

1457/3429 42.5 (40.8, 
44.1)

283/1469 19.3 (17.4, 
21.4)

2.2

Other vegs 
and fruits

3868/4253 90.9 (90.0, 
91.7)

520/645 80.6 (77.3, 
83.4)

1.1

‘Yes’ and ‘No’: Indicate households reporting the respective food group as 
affordable and not affordable, respectively

n(N): The ‘n’ value represents the number of households within each specific 
food group, and ‘N’ represents the total number of households

Percentage (%): Represents the prevalence of food consumption within each 
affordability category along with the 95% confidence interval

Ratio: Indicates the ratio of the prevalence between ‘Yes’ and ‘No’ categories, 
offering insight into the differences in consumption patterns based on 
affordability

Abbreviations: Cereal/w root/tub- Cereals, white roots and tubers; LNS-
Legumes, nuts and seeds; Vit A veg and fruits- Vitamin A rich vegetables and 
fruits; Other vegs and fruits- Other vegetables and fruits

Table 3  Dietary diversity of children by affordability, wealth, and maternal education in the EAT Addis study, Addis Ababa, Ethiopia
Variable
(n = 4898)

Affordability
Inadequate afford-DD Adequate afford-DD p-Value

Diet diversity 3.3 [± 1.3] 4.1 [± 1.4] < 0.001
Adequate DD 37.2 (34.7, 39.7) 69.2 (67.7,70.7) < 0.001
Education

Never attend Grade 1–4 Grade 5–8 Grade 9–12 College p-Value
Diet diversity 3.4 [± 1.2] 3.4 [± 1.3] 3.7 [± 1.4] 4.1 [± 1.4] 4.4 [± 1.5] < 0.001
Adequate DD 42.2

(38.8, 46.1)
43.4
(38.9, 48.1)

56.0
(53.5, 58.6)

67.3
(64.7, 69.7)

75.4
(72.5,78.0)

< 0.001

Wealth
lowest second middle fourth highest p-Value

Diet diversity 3.4 [± 1.3] 3.7 [± 1.3] 3.9 [± 1.4] 3.9 [± 1.5] 4.4 [± 1.5] < 0.001
Adequate DD 43.1

(40.0, 46.2)
54.5
(51.3, 57.6)

62.5
(59.4, 65.5)

62.9
(59.8, 65.9)

76.1
(73.3,78.6)

< 0.001

Values are presented as mean [SD] for continuous measures, and % (95% CI) for categorical measures

Adequate afford-DD indicates that the family can afford to consume at least four out of the seven WHO-recommended nutritious food items “as often as wanted”

Inadequate afford-DD indicates a score below four out of the seven WHO-recommended nutritious food items
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a positive correlation with Child DD score (r = 0.22). All 
correlations were significant at p < 0.001 (Fig. 2).

The results of multivariable mixed effect linear regres-
sion models showed that affordability of food was posi-
tively associated with the children’s dietary diversity. 
After controlling for maternal education, and wealth 
quintiles, a one-unit increase in affordability score 
resulted in an increase of 0.18 diet diversity scores (95% 
CI: 0.16,0.20). One unit increase in affordability of food 
was associated with increased children’s dietary diver-
sity (0.17, 95% CI: 0.15,0.19), even after adjusting for 
maternal age, family size, seasonality, and household 
food insecurity in addition to maternal education and 
household wealth status (Fig.  3 and supplemental Table 
1). Children from college-level educated mothers had 
higher DD (0.46, 95% CI: 0.32,0.60) compared to children 
from mothers with no education. The same difference in 
children’s DD scores was found between children from 
households with the highest and lowest wealth (0.53, 95% 
CI: 0.40,0.65).

Does maternal education modify the effect of affordability 
of dietary diversity on child dietary diversity scores?
Figure  4 shows the interaction between afford-DD and 
the level of maternal education concerning child-DD. 
We found a positive relationship between afford-DD 
and Child-DD in Addis Ababa, suggesting that perceived 
affordability is strongly and positively associated with 
better child-DD for children with college-level educated 
mothers. Among mothers who attended college-level 
education, affordability of dietary diversity was associ-
ated with higher child dietary diversity scores (0.08, 95% 
CI: 0.01,0.14). However, there was no significant interac-
tion observed between mothers with no education, pri-
mary, or secondary level education, and child dietary 
diversity.

Discussion
In a sample of 4,898 participants in Addis Ababa, 
Ethiopia, we described the diet of children aged 6 to 
59 months. In addition, the current study assessed 
whether the perceived affordability of dietary diversity is 

Fig. 2  Correlation matrix of child dietary diversity, affordability of food, maternal education and wealth status with Pearson’s correlation coefficients (r). 
All correlations were significant at p < 0.001

 



Page 7 of 10Abdelmenan et al. BMC Nutrition           (2024) 10:47 

Fig. 4  Visualization of the two-way interaction between afford-DD and maternal educational level on the outcome child dietary diversity. The results are 
derived by fitting a mixed-effect linear regression model to the data that accounts for data clustering, and by including afford-DD and maternal educa-
tional levels as fixed predictors, including their interaction

 

Fig. 3  Parameter estimates and 95% confidence intervals (CI) for the association between afford-DD on the outcome child dietary diversity of unadjusted 
and adjusted models accounted for the clustering in data. Model 1: bivariate models (△); Model 2: multivariable model (◇) adjusted for affordability 
of food, maternal education and wealth status; Model 3: multivariable model (O) adjusted for affordability of food, maternal education, wealth status, 
maternal age, family size, seasonal variation, and household food insecurity
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associated with child dietary diversity among children in 
an urban area. We used a modified operational definition 
of affordability indicator called perceived affordability of 
dietary diversity to evaluate the impact of the food envi-
ronment in terms of affordability at the household level.

. Almost half (40.2%) of the children had inadequate 
dietary diversity, that is, less than 4 types of food cat-
egories in their regular diet. This finding is similar to 
the study conducted in Addis Ababa [29] and southern 
Ethiopia [30], nevertheless, it is higher than the reported 
national 2019 mini-EDHS [31] and a systematic review 
and meta-analysis conducted in Ethiopia [32]. The varia-
tion might be related to the sample size, study area, and 
time of the study. Even though this study and the above-
mentioned studies used a cross-sectional method, EDHS 
is a community based national representative study that 
was conducted in rural communities and the meta-analy-
sis included studies mostly conducted in a rural commu-
nity while our study was conducted in an urban area. In 
addition, our study included a large sample size ensuring 
representativeness of the resident of the city while the 
other focuses on national representativeness or the spe-
cifically selected community.

The perceived affordability of DD was higher (4.6 
[± 2.1]) compared to children DD. Regardless of the 
affordability the following food groups: cereals, white 
roots and tubers, legumes, and other vegetables are com-
monly consumed. These results are not unexpected since 
the mentioned food groups are the main items of staple 
food in Addis Ababa. They are consumed for survival 
even if the family perceived them as not affordable. Con-
sumption of vitamin A-rich vegetables and fruits, meat 
and fish, dairy, and eggs showed a significant variation 
based on affordability. This result shows that while there 
are many factors affecting the consumption of the rec-
ommended nutrient-rich diversified foods, affordability 
of food remains among the important one. Our findings 
are consistent with other studies [33, 34], even though 
they have used different methods to assess affordability, 
suggesting that affordability impacts the diet diversity of 
children.

Our analysis also reveals that irrespective of maternal 
education, and wealth status, children from households 
who reported to afford adequate DD were more likely to 
consume a diverse diet than those who reported not to 
afford for the minimum recommendation of DD. This is 
supported by the global analysis of affordability and diet 
[35, 36], however, the mentioned studies used income 
and retail price to estimate affordability. Diets with ade-
quate nutrients are unaffordable for a different group of 
the population and improving the affordability of diet, 
especially in low- and middle-income countries requires 
improvement in income and adjustment in the price of 
food.

The results of our study suggest a positive association 
between afford-DD and children’s dietary diversity, a 
finding aligned with other studies [21, 29, 34]. The pos-
sible reason could be despite awareness and knowledge of 
the dietary recommendation, the personal food environ-
ment such as the perceived affordability are still barriers 
to feeding children a diversified food. Qualitative studies 
conducted in Addis Ababa to assess factors influencing 
the decisions on what to feed pre-school children [37] 
and adolescents’ dietary behaviors [38] concluded that 
concerns related to affordability are among the dominat-
ing influencing factors of food choices. Unfortunately, 
the low- and middle-income countries’ external food 
environment in terms of price is characterized as highly 
unstable price, vulnerable to shocks and seasonality, rela-
tively unhealthy and quick-fix foods are cheap [39], which 
makes the problem worse.

In our study, there were interaction effects between 
afford-DD and level of maternal education on children’s 
dietary diversity. There are several possible explanations 
for these observed interactions. The association between 
maternal education and child-DD is well established. 
Higher-level maternal educational attainments were sig-
nificantly associated with higher dietary diversity [14, 
21, 29, 31, 40] compared to those who do not have for-
mal education. This could be because educated mothers 
have a better understanding of the importance of diversi-
fied food, and better knowledge of child feeding practices 
with easily available and affordable food items. The sta-
tistically significant interaction between afford-DD and 
level of maternal education demonstrates the moderating 
effect that level of education can have on the affordability 
of diversified foods.

This study has several strengths. The EAT Addis study 
population includes all administrative units of the city of 
Addis Ababa that provided a wide range of representa-
tiveness of the community. The study has a large sample 
size that covers a considerable age group and both gen-
ders. The response rate was high with the major respon-
dent being the mother, which is expected to provide a 
high accuracy response. Most of the existing studies 
on child dietary diversity focused on other individual 
and households level factors. Our study fills the gap by 
providing evidence on the role of affordability on child 
dietary diversity.

It is important to note the limitations of our study. The 
study establishes a possible association between child 
dietary diversity and perceived affordability of child 
dietary diversity, not causality. In addition, perceived 
affordability of dietary diversity and food consumption 
can both be liable to social desirability bias. However, 
we tried to minimize social desirability bias by clearly 
explaining the study objectives and neutrally asking the 
questions. Therefore, although it is impossible to avoid 
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the possible bias altogether, the impact is likely minimal 
due to the measures we have taken.

In conclusion, we found that child dietary diversity is 
associated with perceived affordability of dietary diversity 
after adjusting for maternal education, household wealth 
status and other relevant variables from existing litera-
tures. Our result also showed that higher level maternal 
education has the potential to mitigate the effects of per-
ceived affordability of child dietary diversity on children’s 
dietary diversity. Thus, food programs and nutrition 
interventions need to account for social differences to 
improve dietary diversity of children and efforts need to 
be intensified to make healthy diets with adequate nutri-
ents affordable to the less privileged segments of soci-
ety, including improving income and making food prices 
affordable. This finding indicates that programs targeting 
maternal education may be beneficial in addressing the 
issue of child dietary diversity. Furthermore, interven-
tions should consider implementing health education 
initiatives that raise awareness of the importance of eat-
ing a healthy and strategies to diversify one’s diet using 
affordable food items. Additionally, more research is 
needed to examine the role of affordability and its effect 
on children’s dietary diversity in low- and middle-income 
countries.
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