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Abstract

Zero vitamin A-rich food consumption defined as the absence of any vitamin A-rich food intake
among children aged 6-23 months within a 24-hour recall period. Substantial regional,
socioeconomic, and agro-ecological disparities suggest that zero vitamin A-rich food
consumption may exhibit geographic variation across the country. However, evidence on its
spatial distribution and context-specific determinants remains limited. Therefore, this study
aimed to assess the spatial variation of zero vitamin A-rich food consumption and its associated

factors among children aged 6—23 months in Ethiopia using nationally representative data.

Methods: A community-based cross-sectional study was conducted using nationally
representative data from the 2019 EMDHS. The study included a weighted sample of 1,543
children aged 6-23 months with complete information on vitamin A-rich food consumption.
Stratified two-stage cluster sampling technique was applied in the original survey. Data were
analyzed using Stata 16, ArcGIS 10.8, SaTScan 9.6, and MGWR 2.0. Spatial autocorrelation was
assessed using Global Moran’s I, and hot spot analysis was performed using the Getis-Ord Gi*
statistic. Model comparison was conducted using adjusted R? and AICc values, and statistical

significance was declared at p < 0.05 with a 95% confidence interval.
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Result: The spatial distribution of zero vitamin A-rich food consumption among children aged
6—23 months was non-random in Ethiopia (Moran’s I = 0.874, p < 0.001). Hot spot and spatial
scan analyses identified 74 significant clusters. Maternal current pregnancy status, marital status,
maternal education, number of under-five children, and age of the child were significant

predictors of the spatial variation of zero vitamin A-rich food consumption.

Conclusion: Significant geographic variation in zero vitamin A-rich food consumption was
observed across Ethiopia. Maternal education, current pregnancy status, number of under-five
children, marital status, and child age were significant predictors. These findings highlight the

need for geographically targeted, context-specific interventions.

Key word: zero vitamin A-rich food consumption, spatial regression, Ethiopia

Introduction

Optimal nutrition, defined as the adequate intake of energy, macronutrients, and essential
micronutrients to meet age-specific physiological needs, which is fundamental for child survival,
healthy growth, immune function, and cognitive development(1). The first two years of life
represent a critical window of opportunity for establishing optimal nutritional status and long-
term health outcomes. In particular, the period from 6 to 23 months is especially sensitive, as
children transition from exclusive breastfeeding to complementary feeding while their nutritional
requirements substantially increase. Inadequate complementary feeding during this stage exposes
children to micronutrient deficiencies, recurrent infections, growth faltering, and an increased

risk of morbidity and mortality (2-5).
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Within this critical period of complementary feeding, micronutrient adequacy plays a central role
in determining child health outcomes, among which vitamin A is of particular public health
importance. It is an essential micronutrient required for vision, immune competence, epithelial
integrity, and normal growth. Globally, its deficiency remains a major public health problem
among infants and young children, particularly in low- and middle-income countries (2, 6, 7).
The World Health Organization estimates that vitamin A deficiency affects millions of
preschool-aged children worldwide and contributes substantially to preventable childhood
morbidity and mortality by increasing susceptibility to infections such as measles and diarrheal
diseases (6, 8, 9). Regular consumption of vitamin A-rich food is recognized as a sustainable,

food-based strategy for the prevention of vitamin A deficiency (9).

Contrary to this Zero vitamin A-rich food consumption is defined as a child aged 6—23 months
not consuming any foods rich in vitamin A during the 24-hour period preceding the survey
(based on maternal recall). Despite global initiatives aimed at improving infant and young child
feeding (IYCF) practices, zero consumption of vitamin A-rich foods remained widespread in
many low-resource settings. Evidence from low and middle income countries shows that a large
proportion of children aged 6—23 months fail to consume any vitamin A-rich foods within a 24-
hour recall period (10). This problem is particularly pronounced in sub-Saharan Africa, where
dietary diversity is constrained by poverty, food insecurity, low maternal education, limited
access to health and nutrition services, and cultural feeding practices (2, 11). Seasonal food
availability and geographic barriers further exacerbate inequalities in access to micronutrient-rich

diets.
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In Ethiopia, under-nutrition and micronutrient deficiencies remain persistent public health
challenges, despite notable progress in reducing under-five mortality. National surveys indicate
that complementary feeding practices among children aged 6—23 months remain suboptimal,
with a considerable proportion of children not consuming vitamin A-rich foods (12, 13).
Although vitamin A supplementation programs are implemented nationwide, reliance on
supplementation alone does not ensure sustained micronutrient adequacy, highlighting the
importance of food-based dietary sources. Studies using Ethiopian Demographic and Health
Survey (EDHS) data have documented low dietary diversity and inadequate consumption of
vitamin A-rich foods, influenced by maternal education, household wealth, child age, and access

to health services (2, 14-17).

Ethiopia’s marked regional, agro-ecological, socioeconomic, and cultural diversity suggests that
zero vitamin A-rich food consumption may not be evenly distributed across the country(18).
Variations in agricultural production, market access, health service coverage, and nutrition
information dissemination are likely to produce geographic clustering of poor feeding
practices(19). However, most existing studies have focused on national-level prevalence and
associated factors, with limited attention to spatial heterogeneity. Spatial analytical approaches
such as Global Moran’s I, spatial scan statistics, and geographically weighted regression can
identify geographic clustering and location-specific determinants, providing critical insights for

targeted nutrition interventions.

Therefore, this study aims to examine the spatial variation of zero vitamin A-rich food
consumption and its associated factors among children aged 623 months in Ethiopia using

nationally representative data. Identifying geographic hotspots and context-specific determinants
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will support evidence-based, geographically targeted strategies to improve complementary
feeding practices and reduce micronutrient deficiencies particularly zero vitamin A-rich food

consumption among Ethiopian children.

Methods

Study setting and period

This study was conducted in the Federal Democratic Republic of Ethiopia using nationally
representative data from the 2019 Ethiopia Mini Demographic and Health Survey (EDHS).
Ethiopia is located in the Horn of Africa and is administratively divided into nine regional states
and two city administrations by the time of data collection that exhibit substantial geographic,
socio-economic, cultural, and health service-related diversity, all of which may influence
childhood vitamin A- rich food consumption. The EDHS covers all sampled regions including
both urban and rural population allowing for comprehensive assessment of spatial variation at
national level. This study was conducted from January to march 2026 to identify geographic
clustering and associated factors of zero vitamin A-rich food consumption across regions of

Ethiopia.

Study design

A community based cross sectional study design was employed using the 2019 MDHS.

Population

Source population

All living children aged 6-23 month and living in all enumeration areas.
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Study population

All living children aged 6-23 month and living in selected enumeration areas prior to the survey.

Eligibility criteria

Inclusion criteria

All living children aged 6-23 month, living in selected enumeration areas and selected

households prior to the survey.

Sample size determination and sampling procedure

The sampling procedure and sample size determination for this study was based on the 2019
Ethiopia Mini Demographic and Health Survey (EDHS), which employed a nationally
representative, stratified two-stage cluster sampling. In the first stage, enumeration areas (EAs)
were selected independently within each stratum (urban and rural strata for each region) using
probability proportional to size based on the 2019 population census frame. In the second stage,
a fixed number of households were systematically selected from each sampled EA. All eligible
children aged 623 months living in the selected households were included in the survey, and for
the present study, weighted sample of 1543 children with complete information on vitamin A-

rich food consumption and relevant explanatory variables was included as final sample from KR.

Study variables

Dependent variable
Zero vitamin A-rich food consumption (yes/no). Percentage of children aged 6—23 months who

did not consume any vitamin A rich food during previous days.
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Independent variables

Explanatory variables included in this study were residence, altitude, age of the child, maternal
education, marital status, maternal age, wealth index, sex of household head, pregnancy, breast
feeding, age at the first birth, place of delivery, post natal care, ante natal care and number of

under five children

Measurement

The variables included in the analysis, along with their calculated proportions, are presented in

Tablel.
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Table2. Measurements of explanatory variables

Variables

Measurements

Number of under five- children

Proportion of children living with more than one under-five

children

Antenatal care

Proportion of mother who received 3 or less ANC visits during

last pregnancy

Residence Proportion of children residing in rural areas

Altitude Proportion of children residing in altitude >2,400 m above sea
level

Age of the child Proportion of children aged 12-23 months

Maternal education

Proportion of mothers who received at least primary level

education

Marital status

Proportion of mothers currently married or living with man

Maternal age

Proportion of mothers aged >25

Wealth status Proportion of children from middle /rich wealth quintile
Sex of household head Proportion of household with female household head
Pregnancy Proportion of children whose mother is currently pregnant

Breast feeding

Proportion of children whose mother is currently breast

feeding
Age at first birth Proportion of age mothers who gave birth before the age of 18
Place of delivery Proportion of children who were delivered at home

Post natal care

Proportion of children who received postnatal care at 2 months

10
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Data collection procedure and data quality assurance

The information was collected using standardized and structured questionnaires administered by
trained field workers through computer-assisted personal interviewing (CAPI) technology. To
maintain high data quality, comprehensive procedures were applied throughout the survey
process. These included intensive training of data collectors, pretesting of survey instruments

prior to field implementation, and close supervision during data collection.

Data processing and analysis

The data for this study were obtained from online DHS program. Different software packages
were employed for data management and analysis, including Microsoft Excel, Stata version 16,
ArcGIS version 10.8, Satscan version 9.6 and MGWR version 2.0. These tools were used for
data extraction, cleaning, recoding, spatial visualization, and statistical analysis. Descriptive
statistical methods were applied, and the results were presented using text, tables, and graphical

llustrations.

Spatial autocorrelation analysis

Spatial autocorrelation analysis was conducted to assess whether the distribution of zero vitamin
A-rich food consumption among children aged 623 months in Ethiopia was spatially random,
clustered, or dispersed. Global Moran’s I statistic was computed using cluster-level proportions
of zero vitamin A-rich food consumption to quantify the overall spatial dependence across the

study area.

Hot spot analysis

11
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Assessing how events are distributed at the local level makes it possible to explore spatial
interactions within the study area in greater detail. Local measures of spatial autocorrelation,
including the Getis-Ord Gi* statistic, help identify significant hot and cold spots by generating a
Z-score and corresponding p-value for each spatial unit(20). This method enhances
understanding of spatial clustering patterns. In most cases, the statistic reflects the share of
values within a particular area compared to the overall total, and its significance is evaluated

according to a specified confidence threshold(21).

Spatial interpolation

The hot spot analysis was further refined using empirical Bayesian Kriging interpolation,
enabling the estimation of zero vitamin A-rich food consumption in unsampled areas among

children aged 623 months(21).

Spatial scan analysis

Spatial scan analysis was conducted using Kuldorff’s SaTscan version 9.6 software with a
Bernoulli-based model to identify significant primary and secondary clusters of zero vitamin A-
rich food consumption among children aged 6-23 months. Within a circular scanning window
covering the country, children who had not consumed any vitamin A-rich foods in the previous
24 hours were classified as cases, while those who had consumed them were considered controls.
The maximum spatial cluster size was restricted to less than 50% of the population. Likelihood
ratio tests, along with significance levels determined from 999 Monte Carlo replications, were

used to detect the most probable clusters.

Spatial regression analyses

12
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Spatial regression is essential for understanding the relationship between the occurrence of
certain events and various environmental, demographic, and socioeconomic factors (22).
Accordingly, this study aimed to examine how different explanatory variables are associated

with the prevalence of zero vitamin A-rich food consumption among children aged 6—23 months.

Spatial exploratory regression

This regression approach examines all possible combinations of candidate explanatory variables
to identify those that best account for the dependent variable based on user-defined criteria(23).
Initially, potential combinations that could explain the geographical variation of the outcome
were determined. Ordinary Least Squares (OLS) regression was then conducted, and model
diagnostics were assessed, including R?, adjusted R?, variance inflation factor (VIF), Jarque-Bera
statistic, joint F and Wald tests, and the Koenker (BP) statistic. The adjusted R* measures the
proportion of variation in the outcome explained by the explanatory variables. The joint F and
Wald statistics assess the overall significance of the model, with the Wald statistic preferred if
the Koenker statistic is significant (p < 0.01). The Jarque-Bera statistic indicates the reliability of
model predictions, where a high value suggests non-random residuals. The Koenker statistic
evaluates the consistency of spatial processes, with significance pointing to non-stationarity. The
VIF accounts for potential multicollinearity among variables(24). Residuals were also checked
for spatial autocorrelation, and significant autocorrelation indicated that the OLS model was
unreliable due to spatial heterogeneity. Therefore, using Geographically Weighted Regression

(GWR) was necessary to obtain more accurate and locally sensitive estimates.

Geographically weighted regression analysis

13
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For each cluster, the overall proportion of zero vitamin A-rich food consumption and the
associated predictor variables were calculated. The Geographically Weighted Regression (GWR)
used the same dependent and explanatory variables as those in the global OLS model. Parameter
estimates for the GWR model were calibrated using Multiscale Geographically Weighted
Regression (MGWR) version 2.0. Weights were determined through a kernel distance decay
function (35), with the choice of kernel type guided by the spatial distribution of the data. Since
the observations were clustered, an adaptive bi-square kernel was employed for geographic
weighting, as it is well-suited for this type of data (24). A key consideration in GWR is the
bandwidth parameter, which defines the number of neighbors or distance band and controls the
degree of smoothing in the model (25). To simplify the model while accounting for the number
of variables and the bandwidth, the AICc method was used to automatically select the bandwidth
that minimizes AICc (24). Five explanatory variables were included, and notable clustering was
observed. Therefore, the adaptive kernel identified via the golden section search method based
on AICc was chosen to reduce model complexity. The model with the lowest AICc was
considered the best fit for estimating local parameters. Model performance was compared
between GWR and OLS using adjusted R* and AICc, with the optimal model having a high
adjusted R? and low AICc (26). Finally, after accounting for the spatial dependencies observed in
the OLS residuals, the GWR residuals were tested for spatial autocorrelation to confirm whether

they were randomly distributed.

Ethical considerations

This study analyzed publicly accessible secondary data from the 2019 Ethiopia Mini

Demographic and Health Survey (MDHS). While ethical approval had already been secured by

14
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the original data collectors and no further clearance was required for this research, permission to

access the dataset was formally requested and granted through the online DHS program.

Results

Among the total weighted sample of 1,543 included in the analysis slightly more than half of the
mothers had received formal education (51.20%), while the remaining 48.80% had no formal
schooling. More than half of the households had more than one under-five child (57.10%), and a
greater proportion of respondents belonged to the middle or rich wealth index category
(53.40%). Concerning maternal and child health service utilization, more than half of the
mothers did not attend any antenatal care visit (58.33%), and home delivery was more common

than delivery at a health facility (56.57% vs. 43.43%)( Table 3).

Spatial distribution of ZV A rich food consumption

15
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Spatial Autocorrelation Report

Moran's Index: 0.873962 Significance Level Critical Value
z-score: 34.480473 m g (z-score)
001 gmm <-2.58
p-value: 0.000000 0.05 @m -2.58--1.96
0.10 [ -1.96--1.65
— [ -1.65-1.65
010 [1 1.65-1.96
0.05 @@ 1.96-258
0.01 EE >258
-« | E——
Significant Significant

Dispersed Random Clustered

Given the z-score of 34.4804725471, there is a less than 1% likelihood that this clustered
pattern could be the result of random chance.

Figure 1. Global spatial autocorrelation analysis

The global Moran’s Index of 0.874 indicates a very high degree of positive spatial
autocorrelation, meaning that areas with similar levels of ZVA-rich food consumption tend to be
located near one another rather than being randomly distributed with z score of 34.48047 and

P_value <0.001( Figure 2).
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The hot spot analysis using the Getis-Ord Gi* statistics showed significant hot spots spot areas in

most part of Amhara, Tigray, some part of Afar, and Somali (Figure 3) .

N Confidence level

¢ (Cold Spot - 99% Confidence
Tigray »  Cold Spot - 95% Confidence
Cold Spot - 90% Confidence
Not Significant
Hot Spot - 90% Confidence
Hot Spot - 95% Confidence
¢ Hot Spot - 99% Confidence

pEgh L Km
0 70140 280 420 560

Source : shape file from CSA Ethiopia, 2013

Figure 4. Hot spot analysis

Empirical Bayesian Kriging interpolation

Among Ethiopian children aged 623 months, empirical Bayesian Kriging interpolation was
used to estimate spatial variations in zero vitamin A-rich food consumption, identifying areas
with both high and low predicted prevalence. Accordingly, zero vitamin A-rich food
consumption was markedly concentrated in almost all Amhara, most part of Somali, southern

Tigray, western afar, and tip of northern, eastern &southern Oromia (Figure 5).
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Source : shape file from CSA Ethiopia, 2013

Figure 6. Interpolation of zero vitamin A-rich food consumption

Spatial scan analysis

Spatial scan analysis identified a total of 74 statistically significant clusters of which 26 were
primary clusters and the rest 48 were secondary clusters. The primary clusters were located in
Somali region, and eastern Oromia at Coordinates / radius of (6.639662 N, 44.465850 E) /
388.01 km (Figure 7). Children living within this cluster were 90.9% more likely to experience
zero vitamin A-rich food consumption (RR=1.66, LLR=44.284445, p< 0.01) compared with
those living outside the scanning window. Secondary significant clusters located in most part of
Amhara, western & tip of northern afar, and some part of Addis Ababa at Coordinates / radius of

(11.072970 N, 38.884160 E) / 224.25 km (Figure 8 ). the children residing within this cluster

18



296  were 74.0% more likely to have zero vitamin A-rich food consumption (RR=1.34,

297 LLR=15.927202, p <0.01) compared with those living outside the scanning window (Table 4).

Cluster
@1

@ 2-3
® 4-5

N
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[£30.000001 - 0.050000
2% [£-30.050001 - 0.637000

0 80160 320 480 640

Source: shape from CSA Ethiopia, 2013

298

299  Figure 9. Spatial scan analysis of zero vitamin A-rich food consumption

300 Table 5. Spatial scan analysis result

Cluster type

Primary cluster Secondary cluster

Significant clusters detected

135, 123, 140, 137, 138, 124,
131, 145, 132, 122, 134, 136,
142, 133, 139, 129, 121, 130,
107, 250, 141, 128, 248, 249,
255,254

65, 51, 63, 60, 66, 61, 58, 67,
71, 64, 62,70, 73,76, 68, 100,
44,78,72,48, 47,49, 52, 46,
29, 57, 83, 81, 59, 54, 50, 18,
69, 99, 53, 74, 82, 75, 33, 45,
43, 40, 20, 42, 84, 269, 256,
257

Coordinates / radius

(6.639662 N, 44.465850 E) /

(11.072970 N, 38.884160 E) /

19




301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

388.01 km 224.25 km
Population 154 254
Number of cases 140 188
Relative risk 1.66 1.34
Percent cases in area 90.9 74.0
Log likelihood ratio 44.284445 15.927202
P-value 0.00000000000000056 0.000065

Exploratory regression analysis

In this study, fifteen variables were initially considered, identified from prior literature and
expert consultation. An exploratory regression analysis was then performed using the following
criteria: adjusted R? > 0.5, variance inflation factor (VIF) < 7.5, and p-value < 0.05. Based on
these thresholds, three candidate variable combinations were generated, and their Ordinary Least
Squares (OLS) regression results were compared with the corresponding Geographically
Weighted Regression (GWR) outputs. Among these, one combination was determined to have
superior explanatory power. The final model comprised the proportion of children whose mother
is currently pregnant, Proportion of mothers who received at least primary level education,
Proportion of children living with more than one under-five children, Proportion of mothers
currently married or living with man, Proportion of children aged 12-23 months. Consequently,

both the OLS and GWR models were fitted using only these selected variables.

Ordinary least square regression analysis result

The diagnostic results from the Ordinary Least Squares (OLS) regression offer important
information regarding the model’s adequacy and underlying assumptions. The Joint F-statistic

(25.19, p = 0.000) and the Joint Wald statistic (844.35, p = 0.000) indicated that the explanatory

20
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variables collectively made a statistically significant contribution to the model, demonstrating
strong overall model performance. However, the Koenker (BP) statistic (14.34, p < 0.001)
revealed the presence of heteroskedasticity and/or spatial non-stationarity, suggesting that the
variance of the residuals was not constant across observations. This violation implies that the
OLS estimates may be inefficient or biased, thereby reducing the reliability of the results.
Consequently, a Geographically Weighted Regression (GWR) model was employed, as it
accounts for spatial non-stationarity by allowing relationships to vary across locations. The
Jarque—Bera statistic (2.52, p = 0.28) showed no significant departure from normality, indicating
that the residuals satisfied the normality assumption. In addition, multicollinearity among
explanatory variables was assessed using the Variance Inflation Factor (VIF). A threshold of 7.5
was applied, above which variables are typically considered problematic. In this analysis, all
variables had VIF values below 7.5 confirming that multicollinearity was not a concern and no

further corrective measures were necessary (Table 6 ).

Table 7. OLS regression result output of zero vitamin-rich food consumption

Variable Coefficient | Robust Robust VIF
Std.error probability

Intercept 0.00 0.016 0955 |-

Proportion of women who were 0.49 0.12 0.000 0.06

pregnant

Proportion of women with formal -0.38 0.051 0.000 1.25

education

Proportion of children living with -0.13 0.057 0.023 1.28

more than one under five children in

the house

Proportion of mothers currently 0.92 0.062 0.000 1.37

21




332

333

334

335

336

337

338

339

married

Proportion of children aged 12-23 -0.18 0.073 0.015 1.27

months

OLS diagnostics

Diagnostic parameters Value P value
Number of observations 0 I
Joint F statistic 25.19 0.000
Joint Wald statistic 844.35 0.000
Koenker (BP) statistic 14.34 0.000
Jarque Bera statistic 2.52 0.28

Geographical weighted regression (GWR) analysis

Table 8. The GWR regression result of zero vitamin A-rich food consumption

Parameter value
Bandwidth(neighbor) 278
Residual square 19.87
Effective number 18.15
Sigma 0.26
AlCc 64.34
R? 35.07%
Adjusted R? 31.20%

The Geographically Weighted Regression (GWR) model was fitted using the same set of
explanatory variables as the OLS model and showed improved performance. The adjusted R?
increased from 29.07% (Table 9) in the OLS model to 31.20% (Table 10) in the GWR model,

demonstrating that GWR accounted for an additional 2.13% of the regional variation in zero
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vitamin A rich food consumption. Moreover, the corrected Akaike Information Criterion (AICc)
decreased from 68.96 in the OLS model to 64.34 in the GWR model, reflecting a reduction of
4.62 units. This substantial decline indicates that the GWR model provided a better fit and more

effectively captured the underlying geographical heterogeneity (Table 11).

Table 12. The OLS and GWR model comparison

Model comparison

Model parameter OLS(Global) GWR
R? 30.23% 35.07%
Adjusted R? 29.07% 31.20%
AlCc 68.96 64.34

Before interpreting the GWR findings, residual spatial autocorrelation was assessed. The
residuals from the GWR model were randomly distributed, as indicated by a Moran’s I value of
0.03 (p = 0.46), which showed no statistically significant spatial autocorrelation (Figure 10). This
lack of residual clustering implies that the model was well specified and that the selected
variables adequately explained the spatial patterns that had remained in the residuals of the

global OLS model.
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Given the z-score of 0.73405771201, the pattern does not appear to be significantly different
than random.

Figure 11. The GWR model residual spatial autocorrelation analysis

Maternal current pregnancy status had positive effect on children’s ZVA rich food consumption
throughout the country which ranged from 0.138 to 0.203 where 1% increase in proportion of
children whose mother is currently pregnant results in 13.8% to 20.3% increase in children’s

ZVA rich food consumption (Figure 12, Figure 13).
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Figure 14. The coefficient of current pregnancy
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Figure 15. The GWR coefficient (6a) and p_ value (6b) of current pregnancy

Maternal education had negative effect on children’s ZVA rich food consumption throughout the
country which ranged from -0.497 to -0.323 where 1% increase in Proportion of mothers who
received at least primary level education results in 32.3% to 49.7% drop in children’s ZVA rich

food consumption (Figure 16, Figure 17).
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Figure 18. The coefficient of maternal education
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Figure 19. The GWR coefficient (7a) and P_value (7b) of maternal education

The presence of more than one under five children had negative effect on children’s ZVA rich
food consumption in significant regions such as western & northern Tigray, most part of
Amhara, the whole Beninshangul, Addis Ababa, western, north western & southern half of
Oromia, entire gambela and entire SNNPR in which the coefficient ranged from -0.237 to -0.14
where 1% increase in proportion of children living with more than one under five children results

in 14% to 23.7% drop in children’s ZVA rich food consumption (Figure 20, Figure 21).

28



377

378

379

8a

Coefficients

N 0.237 - -0.182
[1-0.181--0.141
[ 1-0.14--0.112
[ -0.111 - -0.09
I -0.089 - -0.074

ML L]
0 70140 280 420

Source: Shape file from CSA Ethiopia, 2013

| Km
560

Figure 22. The coefficient of under- five children
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Figure 23. The GWR coefficient (8a) and P_value (8b) of under-five children

Marital status had positive effect on children’s ZVA rich food consumption which ranged from
0.455 to 0.498 and was significant in entire part of the country where 1% increase in proportion
of mothers currently married results in 45.5% to 49.8% increase in children’s ZVA rich food

consumption (Figure 24, Figure 25).
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Figure 26. The coefficient of marital status
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Figure 27. The GWR coefficient (9a) and P_value (9b) of marital status

The coefficient of the child age on ZVA rich food consumption across Ethiopia ranged from 0 to
0.43, indicating positive association between age of the child and ZVA rich food consumption.
In significant regions such as entire Tigray, entire Amhara, some part of north Afar, the whole
Benishangul, Addis Ababa, entire Gambela, the whole SNNPR and most part of Oromia the
coefficient ranged between 0.002 to 0.028. This means 1% increase in proportion of children
aged 12-23 month increases the prevalence of ZVA rich food consumption by 0.2% to 2.8%

(Figure 28, Figure 29 ).
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Figure 30. The coefficient of child age
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Figure 31. The GWR coefficient (10a) and P_value (10b) of child age

Discussion

This study examined the spatial variation of zero vitamin A-rich food consumption and
associated factors among children aged 6—23 months in Ethiopia. Accordingly, the findings
revealed that zero vitamin A-rich food consumption distributed non- randomly across Ethiopia
including most part of Amhara, southern Tigray, western Afar, eastern & north eastern
Benishangul, tip of northern, southern &eastern Oromia and most part of Somali. Former study
conducted in Ethiopia also showed regional variation(27, 28). In addition to geographic

disparities, current pregnancy status, maternal education, number of under-five children, marital
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status, and age of the child were significantly associated with zero vitamin A-rich food

consumption (19).

Current pregnancy status was significantly associated with zero vitamin A-rich food
consumption, where an increase in proportion of women currently pregnant results in increase of
zero vitamin A rich food consumption. This finding is in line with study conducted in Ethiopia
(24). This might be possibly explained by when a woman becomes pregnant, she may shift
household attention and resources toward the pregnancy. This may negatively affect

complementary feeding practices, including the provision of vitamin A-rich foods (2, 29).

Maternal education was another significant predictor and negatively associated with zero vitamin
A-rich food consumption, where increase in proportion of mothers who received at least primary
level education, decreases children’s zero vitamin A rich food consumption. This study is in line
with study conducted in Bangladesh (19, 28, 30, 31). The possible explanation for this might be
mothers with formal education are more likely to understand the importance of dietary diversity

(29, 32-34).

The presence of more than one under five children was also significant predictor which was
negatively associated with zero vitamin A-rich food consumption. This finding is in line with the
study conducted in Ethiopia(24, 35). Possible explanation might be maternal exposure to

previous child feeding practices(34) and repeated health service (29).

Marital status was positively associated with children’s ZVA rich food consumption where an
increase in proportion of mothers currently married increases children’s ZVA rich food
consumption. This finding 1is in line with study conducted in Ethiopia(36). Likely explanation

for this might be married women often bear burden of household responsibilities, which may
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reduce the time and attention available for preparing diversified complementary foods (37). In

addition to this, cultural feeding norms may favor adult consumption patterns (29).

The age of the child was significantly associated with zero vitamin A-rich food consumption,
where an increase proportion of age 12-23 months, results in increase of zero vitamin A-rich
foods consumption. This finding is in line with the former study conducted in Ethiopia(19).
Possible explanation for this might be as children grow older, feeding may become less
structured(37). In addition to this, in many Ethiopian and sub-Saharan African households,
family diets are predominantly staple-based with limited regular inclusion of vitamin A-rich

foods (38).

Strengths and Limitations

The finding is highly generalizable at national level. However, the assessment of vitamin A-rich

food consumption was based on 24-hour maternal recall, which may be prone to bias.

Conclusion

Spatial variation of zero vitamin A-rich food consumption and associated factors among children
aged 6-23 months in Ethiopia demonstrates significant spatial variation and is influenced
significant factors like Current pregnancy, Maternal education, number of under-five children,
marital status, and age of the child. To mitigate the problem context-specific interventions should
be applied to varying factors that would enhance the effectiveness and cost-efficiency of regional

nutrition and education programs.
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Table 13. Socio-demographic characteristics of the participants and participant's mothers

Variables Category Weighted frequancy(1543) | Percentage (%)
Maternal age <25 485 31.43
>25 1,058 68.57
Altitude <2400 1,361 88.20
>2400 182 11.80
Maternal education No formal education | 753 48.80
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Educated 790 51.20
Number of under five | One 662 42.90
children More than one 881 57.10
Wealth index poor 719 46.60
Middle/rich 824 53.40
Age at first birth <18 years 606 39.27
>18 years 937 60.73
Current marital status | Not married 9 0.58
Married 1,534 99.42
Age of the childe(in 6-11 530 34.35
month) 12-23 1,013 65.65
ANC vist No 900 58.33
yes 643 41.67
Place of delivery Home 672 56.57
Health facility 516 43.43
Post natal check No 1,338 86.88
Yes 202 13.12
Residence Urban 401 25.99
Rural 1,142 74.01
Sex of household Male 1,208 78.29
head Female 335 21.71
Current pregnancy No 1,411 91.45
Yes 132 8.55
Current breast feeding | No 338 21.91
status Yes 1,205 78.09
Region Tigray 125 8.10
Afar 160 10.37
Amhara 162 10.50
Oromia 185 11.99
Somali 142 9.20
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577

Beniahangul 137 8.88
SNNPR 173 11.21
Gambela 122 7.91
Harari 118 7.65
Addis Ababa 95 6.16
Dire dawa 124 8.04
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