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ABSTRACT

Background: The clinical manifestation of vitamin A deficiency involves night blindness, bitot
spot conjunctiva and corneal xerosis, corneal ulcer and scar. It is the most important causes of
preventable childhood blindness, especially in children and pregnant women. Even though,
Ethiopia has periodically delivered a high-potency vitamin A supplementation program clinical
vitamin A deficiency is still remains as a major public health problem

Objective: To assess the prevalence of clinical vitamin A deficiency and associated factors

among preschool children in Cheha district Southern Ethiopia, 2023

Method: A community based cross sectional study was conducted from March 15 to April 15,
2023 G.C. The desired preschool children of age 36-59 months were selected using systematic
random sampling. A structured and pretested questionnaire along with clinical observation for
signs of Vitamin A deficiency traced by trained clinicians was used to collect the data. In
addition, WHO Anthro plus software was used to calculate Z-scores of the height for age, weight
for height and weight for age indices. The data was exported to SPSS version 22 and descriptive
statistics was done. A bi-variable logistic analysis was done and variables which have statistical
significant association with the outcome variable were selec ted for multivariable analysis.

Finally, the result was presented by texts, tables and figures.

Result; A total of 411 children were screened for clinical vitamin A deficiency where the overall
prevalence in the study area was 2.2%. The odd of clinical VAD was 81% lower among children
who were received vitamin A supplementation, AOR =0.19, 95% CI (0.038-0.918). In other
hand the Preschool children with mother who had attended ANC visits had 89 % less likely to
develop clinical VAD. (AOR=0.11, 95%ClI: (0.022-0.529). In addition the study revealed that the
odds of developing clinical VAD is 82 % lower among preschool children aged from 36 to 47
months (AOR = 0.18, 95% ClI: (0.033-0.974).

Conclusion and recommendation; the overall prevalence of clinical vitamin A deficiency in
this study area was 2.2 %. ANC visit of the mother, vitamin A supplementation status, and age of
the child were factors that determine clinical vitamin A deficiency. Vitamin A supplementation

for the preschool children and ANC visit of the pregnant mother should be strengthened.
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1. INTRODUCTION

1.1Background

Vitamin A plays a fundamental role in various body functions, such as vision, growth, immunity,
reproduction, integrity of epithelial cells and survival.(1) Dietary sources of vitamin A include
dark leafy greens, orange-colored vegetables, fish liver oils, liver, egg yolks, butter, vitamin A-
fortified dairy products, green leafy and yellow vegetables, carrots, and deep- or bright-colored
fruits.(2) This essential nutrient cannot be synthesized by the body and it should be obtained
through diet.(3)

Vitamin A deficiency can be defined clinically or sub clinically. Xerophthalmia is the spectrum
of ocular manifestations of clinical vitamin A deficiency; these range from the milder stages of
night blindness and Bitot spots to the potentially blinding stages of corneal xerosis, ulceration
and necrosis(4) The clinical vitamin A deficiency manifestations are occurred when your body
lacks the amount of vitamin A it needs to function properly which can cause vision loss and
blindness and complications with your skin, heart, lungs, tissues and immune system.(5)

The 2009 World Health Organization (WHO) report stated that about one-third of pre-school
children worldwide has clinical manifestation of vitamin A deficiency.(6) The WHO grading
stages for the eye signs of clinical vitamin A deficiency in children are: night blindness (XN),
conjunctival xerosis (X1A), Bitot's spots (X1B), Corneal xerosis (X2), Corneal ulcer covering
less than 1/3 of the cornea (X3A), Corneal ulcer covering at least 1/3 of the cornea, defined as
keratomalacia (X3B) and Corneal scarring (XS) (7)

VAD usually develops in an environment of social and economic deprivation, in which a
chronically deficient dietary intake of vitamin A coexists with severe infections, such as measles,
and frequent infections causing diarrhea and respiratory diseases that can lower intake through
depressed appetite and absorption, and deplete body stores of vitamin A through excessive

metabolism and excretion.(8)

According to WHO, in pre-school children, the prevalence of Bitot’s Spot (>0.5%), corneal
xerosis (>0.01%), and corneal scar (>0.05%) and night blindness >1% are used as the most
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important clinical cut-off points to declare that VAD is public health importance in the
community. Bitot’s spots are typically dry-appearing triangular patches of xerosed conjunctiva
with a layer of foam on the surface, usually located temporal to the cornea and night blindness is

an early symptom which is an inability to see in dim light (9)

Night blindness and Bitot’s spots are most common indicators for the assessment of the severity
of Clinical vitamin A deficiency among children. Night blindness is obtainable by history and
Bitot’s spots observable by hand light examination of the conjunctiva surface.(4) Night blindness
is a condition, in which a person cannot see in dim light, is generally the earliest clinical
manifestation of vitamin A deficiency it is both a sensitive and a specific indicator for low serum
retinol levels. Bitot spots are collections of desquamated, keratinized epithelial cells mixed with
the gas-forming bacteria Corynebacterium xerosis. They appear as triangular patches of foamy,
whitish, opaque deposits, typically located on the bulbar conjunctiva near the limbus at the 3 and

9 o’clock positions.(7)
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1.2 STATEMENTS OF THE PROBLEM

Vitamin A deficiency is a major nutritional concern in lower-income countries. Both sub clinical
and clinical Vitamin A deficiency are the most important causes of preventable childhood
blindness, especially in children and pregnant women.(6) Low vitamin A intake during
nutritionally critical periods in life, such as infancy, childhood, pregnancy and lactation, greatly

increases the risk of developing clinical vitamin A deficiency .(10)

Globally, it was estimated 250, 000-500, 000 children who are vitamin A-deficient become blind
every year, and half of them die within 12 months of losing their sight. Vitamin A deficiency has
severe public health significance in more than 120 countries in the world. (11) About 350

thousand children become blind every year as a result of xerophthalmia in worldwide.(12)

Africa is a continent where 2% of preschool-age children are affected by CVAD .(6) It is also
responsible for almost 6% of child deaths under the age of 5 years in Africa and 8% in South-
East Asia.(2) WHO estimates that the prevalence of night blindness in preschool children in
Ethiopia from 1995 to 2005 was 4.9%. Ethiopia is among the Sub-Saharan African countries
with the highest rates of macro and micronutrient deficiencies, due to the interaction of poor or
inadequate diets and infectious diseases.(6)

In Ethiopia, vitamin A deficiency leads to 80,000 deaths in a year and affects 61 % of preschool
children.(13)The national prevalence rate of Bitot’s spots and night-blindness in Ethiopia is
1.7% and 0.8% respectively which are public health significant according to WHO standard.(14)
The main underlying cause of CVAD as a public health problem is a diet that is poor in
vitamin A that can affect skin health vision and growth.(2) Improving the vitamin A status of
vitamin A deficient children, significantly reduces the risk of mortality from measles by 50 %,
from diarrhea by 40 %, and overall mortality by 25-35%.(6)

Clinical assessments of vitamin A deficiency reduces the costs associated with laboratory testing
and the results are available much more quicker than laboratory analyses.(15) Several evidences
showed that maternal education, family size, droughts, respiratory or diarrheal illness, dietary
diversity status, availability of latrine, income status, sex of the child, being stunted child, are
some of the predictors of clinical vitamin A deficiency. (16-18)
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In order to tackle the problem Ethiopia has periodically delivered a high-potency vitamin A
supplementation program for children aged 6-59 months however, bitot spot , night blindness
and other clinical vitamin A deficiency manifestation are still remains a major public health
problem among preschoolers.(16) Moreover, to address the problem effectively an up-to-date-
information on the prevalence of clinical vitamin A deficiency is needed. Therefore, a
community-based cross-sectional study was conducted on pre-school children of Cheha district

to determine the prevalence of clinical VAD and associated factors in the study area.
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1.3 Significant of the study

This study is designed to measure the prevalence of clinical vitamin A deficiency and associated
factors among preschool children. The findings may help to improve the vitamin A status of the
children by different intervention programs. The results will have an input for, Wolkite
University, Gurage Zone health Department and, Cheha district health office which will be very
helpful in planning and implementing on clinical vitamin A deficiency and go through it.
Moreover, the community will be benefited, as the responsible stakeholders are working against
on factors that enhance the clinical vitamin A deficiency prevalence. In addition, findings of this

study will used as a baseline to conduct further studies on related issue for the researchers.
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2. Literature review

2.1 prevalence of clinical vitamin A deficiency

WHO reports on global prevalence of vitamin A deficiency in 2009 showed that the proportion
of preschool-age children is 54%. For night blindness in preschool age children, data coverage
was highest in South-East Asia (82.4%) and the Western Pacific (87.3%) and very low in Europe
(1%) and nil in the Americas (0%).WHO regional estimates indicate that the highest proportion
of preschool-age children affected by night blindness, 2.0%, is in Africa, a value that is four
times higher than estimated in South-East Asia (0.5%). (6)

A study conducted in India among preschool childrenin 2011 revealed that the prevalence of
night blindness and Bitot's spot was 0.8% and 1.4%, respectively.(19) In a national-based study
in Kenya, South Africa, Nigeria, Senegal, and Morocco, the prevalence of night blindness
children under five (1-5 years) was 2.0%, 1.6%, 1.0%, 0.36%, and 0.16%, respectively. (20) A
study in 2020 among children aged 1-5 years in Yemen showed that night blindness was found
in 0.5% of the children, Bitot’s spots in 1.7%, corneal ulceration in 0.04% and corneal scars in
0.04%. (21)

The findings of a research done in Ethiopia in 2001 also have revealed that prevalence of clinical
vitamin A deficiency is 4.3-7.3 % from night blindness, and 2.2 % from Bitot’s Spots.(22)
Another study conducted in Ethiopia showed that the prevalence compared to WHO criteria in is
7.2-fold for night blindness, 4-fold for Bitot’s spots, 25- fold for corneal xerosis, 50-fold for

corneal ulceration and 10-fold for corneal scar. (23)

Based on a study conducted in 2005 in Ethiopia, the national prevalence of night blindness
among children was 0.8% and the national prevalence of Bitot’s spot among children was 1.7%,
while the magnitude and distribution of child night blindness were highest in Harari (1.1%),
followed by Beneshangul-Gumuz (1.0%) and Amhara (1.0%). (14)

A Mixed method study conducted in 2020 among preschool children in Northern Ethiopia
showed 0.8% has Bitot’s spot, 1.2% of them have night-blindness, and cumulatively 2% of
children have clinical vitamin A deficiency. (24) Another study conducted in the same year in
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Asgede-tsimbla rural district, north Ethiopia on prevalence of clinical vitamin A deficiency
preschool children with night blindness were 1.2 % and Bitot‘s spot were 1.5 %. Out of 18
subjects with Bitot‘s spot 7(0.6 %) subjects had night blindness while the remaining 11(0.9 %)
subjects with Bitot‘s spot hadn’t night blindness. (25)

A Systematic Review and Meta-Analysis in Ethiopia showed that the prevalence of night
blindness significantly decreased from moderate public health problem 4.2% (95% CI. 2.8%-
5.7%) in a period from 1990 to 2004 to mild public health problem 0.8% (95% CI: 0.6%-1.0%)
in a period from 2005 to 2019. Furthermore, statistically insignificant reduction was observed in
the prevalence of Bitot’s spot in a period from 1990 to 2004, 2.2% (95% CI: 1.3%-3.2%) to 1.8%
(95% CI: 1.2%-2.3%) in a period from 2005 to 2019. (16)

2.2 Factor associated with clinical vitamin A deficiency

A study conducted on effectiveness of Vitamin A Supplementation in the Control of Young
Child Morbidity and Mortality in Developing Countries reveled that improving the vitamin A
status of young children reduced mortality rates by about 23% and vitamin A deficiency was
sufficiently prevalent and sufficiently severe to give rise to at least a low prevalence of clinical
signs of vitamin A deficiency. (26)

A study done in Buenos Aires provenance of Argentina showed that VAD is significantly
associated with male sex.(27) A study carried out in Aligarh district, Uttar Pradesh showed that
the overall prevalence of xerophthalmia was 9.1% and the prevalence was increased with age.
Rural dwelling,(COR=2.2, 95%CI: (1.7-2.8), lower social class, (COR=0.3, 95%CI: (0.2-4.8),
maternal illiteracy(COR=0.05, 95%CI: (0.01-0.2), and occupation outside home(COR=3.9,
95%CIl: (3.2-4.8), were significant determinant factors on bi-variable analysis, and low intake
of proteins (COR=0.6, 95%CI: (0.5-0.8), vitamins A containing foods (COR=0.4, 95%CI: (0.3-
0.6), as well as predominant maize diet(COR=3.3, 95%ClI: (2.6-4.3), were significant dietary

factors on multivariable analysis. (28)

Clinical vitamin A deficiency is occurred due to poor intake of vitamin A rich foods; it is also
associated with poverty, ignorance, faulty feeding habits among the entire population but young
children in particular. The main underlying cause of VAD as a public health problem is poor
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dietary diversity that is chronically insufficient in vitamin A that can lead to lower body stores

and fail to meet physiologic needs(6)

Based on the study conducted in asgede-tsimbla rural district, north Ethiopia the odds of night
blindness was 4 times higher among children belonging to family size greater or equal to four
and 6 times higher among children of illiterate mothers .The odds of Bitot‘s spots was 5.35 times
higher among children belonging to family size of four or greater, 4.75 times higher among

children of illiterate mothers and 6 times higher in males than females.(25)

A study carried out among preschool children of Dembia district showed that in both the bi-
variable and multivariable analyses, sex and age of the child and the ANC follow up were
significantly associated with clinical VAD. The study showed being a male child increases the
odds of developing VAD 1.81 times and, increased odds of VAD were noted among children
aged 49-59 months and whose mothers had no ANC visit. In addition children aged 49—
59 months were more likely to suffer from clinical VAD as compared to children who were
between 24 and 36 months of age(29)

Age of children , sex of children, birth interval, ANC follow up and PNC follow up are the most
important associated factors for vitamin A deficiency(30). Evidence showed that improving the
vitamin A status of children with a deficiency can reduce the measles and diarrhea mortality
rates by 50% and 33%, respectively, and can reduce the risk of all causes of mortality by 23—
34%.(31)The independent predictors of night blindness and bitotspot according to study
conducted at northern Ethiopia were mother illiteracy status, large family size, and male sex of
child.(25) The current study was tried to consider some of the variables but it still has limited

sample size.
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2.2 Conceptual frame work
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3. Objectives

3.1General Objectives

To assess the prevalence of clinical VAD and associated factors among preschool children in
Cheha District Southern Ethiopia, 2023

3.2 Specific Objectives

» To determine prevalence of clinical VAD among preschool children in Cheha district
» To identify factors associated with clinical vitamin A deficiency among preschool
children in Cheha district
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4. METHODS AND MATERIALS

4.1Study area

The study was conducted in Cheha district. Cheha is one of the districts found in the Gurage
zone, Southern Nations, Nationalities, and Peoples' Region of Ethiopia. Cheha is bordered on
the south by Enemorina Eaner, on the west by the Oromia Region, on the north by the Wabe
River which separates it from Abeshge and Kebena, on the east by Ezha, and on the southeast by
Gumer and Geta. The administrative center for Cheha is Endibir. Elevations in this woreda range
from 1900 to 3000 meters. Rivers include the Gotam, Gogeb, and Metrekat. Agriculture is the
back bone of their economy. The subsistence agriculture in Cheha is primarily based on enset,
together with corn, sorghum and chickpea and important cash crops include teff and Niger
seed.(32) Kocho is most commonly food eaten by the community in the district. The district has
38 kebeles, 26405 households, six health centers and 38 health posts. It has total population of
137,574 of which 49.8% are males and 50.2% are females. The numbers of children under 5

years are 21,479 out of which the number of children aged from 3 to Syears is 10042.(33)
4.2 Study design and period

A community based cross sectional study was conducted from March 15 to April 15, 2023.
4.3 Population

4.3.1 Source population

All preschool children aged 36 to 59 months who live in Cheha district

4.3.2 Study population

The study population includes all randomly selected eligible preschool children aged 36 to 59

months and their mothers/caregivers who were living in selected kebeles.
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4.4 Inclusion and exclusion criteria
4.4.1 Inclusion criteria

A child aged 3 to 5 years (36 to 59 months) old and their mother/ caretaker who has lived at least
6 months in the selected kebele were included.

4.4.2 Exclusion criteria

A child aged 3 to 5 years (36 to 59 months) old and their mother/ caretaker who has mental
problem, critically ill in the absence of close care giver were excluded.

4.5 Sample size determination and sampling procedure
4.5.1Sample size determination

For Objective 1; the sample size was determined by using single population proportion formula
with the following assumptions: 2% prevalence of clinical VAD from the study done in ,Farta
district, south Gondar zone Ethiopia.(24)

95% confidence level and 3% margin of error (d).

n=w Where: n= total sample size

Z0/2=1.96 at 95% confidence interval.

P= 2% (proportion of clinical vitamin A prevalence among preschool children)
d=3% (margin of error)

(1.96) (0 .02) (1-0.02) / (0.03)* = 84

By taking 10% none response rate the final sample size will be 92

For Objective 2 the sample size was determined by considering various factors that are
significantly associated with outcome variable. For each variable two-sided confidence level of
95% and power of 80% using Epi info version 7 stat calc was used.
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Table 1: Sample size calculation for the factors associated with clinical vitamin A deficiency

among preschool children in cheha district 2023 G.C

Percent of Index Calculated
Associated factors outcomes for sample size Reference
exposed and with 10% non-
unexposed response rate
Yes 17.5% Clinical 418 (29)
Antenatal vitamin A
care 5 Deficiency
(ANC) No 7.5%
Father 14.3% Clinical 147 @17
vitamin A
House deficiency
hold head “Mother 0.3%

Therefore, by taking the larger sample size the total sample size used for this study was 418
4.5.2 Sampling Procedure

The 38 kebeles in cheha district were stratified into seven stratums based on their geographical
location. Then a total of twelve kebeles were randomly selected from the stratum. The total
required sample size was distributed to each of the twelve selected kebele based on proportional
allocation and the study units were selected using systematic random sampling technique. The
first household for the study was selected using a simple randomized technique then continued
every k™ household. Where there was no eligible child within the selected household, the
adjacent household was visited and when there was more than one eligible child in a given

household, one child was randomly selected. (See figure 2).
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Figure 2 Schematic presentation of sample selection for the study on prevalence of clinical
vitamin A deficiency and associated factors among preschool children in cheha district 2023G.C.

4.6 Study Variable
4.6.1 Dependent variable

++ Clinical vitamin A deficiency
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4.6.2 Independent Variables

Socio demographic factors

X/
°e

Age of the child
Sex of the child

% Educational status

X/
°e

% Occupational status
% Marital status

% Family size

% Religion

«* Income
Health and nutritional factors

% stunting

%+ Wasting

% Underweight

% Dietary diversity
% Dummy vegetables
% Child illness

Vaccination related factors

0,

% Vitamin A supplementation status

0,

% Immunization status of the child
4.7 Data collection tools and techniques

Data was collected by three optometrist nurse and two IECW (Integrated Eye care workers).
Two days training was given for data collectors and supervisors on objective of the study,
method of facilitating respondents and context of questionnaire by principal investigator. A
structured and pretested questionnaire along with clinical observation for signs of Vitamin A
deficiency traced by trained clinicians was used to collect the data. The questionnaire was

adapted from different relevant studies and WHO (World Health Organization) /FAO (Food and
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Agriculture Organization). First it was developed in English and then translated in to Amharic
and local language ‘Guragegna’ and back translation by different persons was done to check its
consistency. Weight and height of children were measured to calculate anthropometric
measurement for Z- score indices (WAZ, HAZ, and BAZ) using the WHO Anthro plus software.

4.8 Operational definition
Preschool age children; are children who are 3 to 5 years (36 to 59 months) of age.

Clinical Vitamin A deficiency (VAD); a child with history of night blindness or during physical
examination if the child has Bitot spot, conjunctival xerosis, corneal xerosis, corneal ulceration,

or corneal scar

Night-blindness; defined based on reports from mothers regarding the condition of their children

in difficulty seeing with decreased light or at night
Conjunctival xerosis; having dull and dry appearance of the bulbar conjunctiva

Bitot spot; triangular patches of foamy, whitish, opaque deposits, typically located on the bulbar

conjunctiva
Corneal xerosis; dry and hazy appearance of the cornea

Corneal ulcer: the appearance of small and punched out ulcer on cornea by excluding other

causes.
Corneal scar; edematous, thickened and then melt away of the cornea

Inadequate dietary diversity: a child with dietary diversity score (DDS) of less than four out of
seven food groups in the last 24 hours of the survey was classified as having poor/inadequate
dietary diversity.

Adequate dietary diversity; a child with dietary diversity score (DDS) of four and above in the

last 24hours of the survey was classified as having good/adequate dietary diversity.(34)
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4.9 Data processing and analysis

The data was edited, coded and entered into Epi data version 3.1 and exported to SPSS version
22 statistical software for analysis. After cleaning data for inconsistencies and missing value in
SPSS, descriptive statistical analysis such as mean, median, SD, percent, frequency was done
and bi-variable logistic regression was performed for each independent variable with outcome
variable. By considering the result of bi-variable analysis, variables were selected for the
multivariable analysis to control for confounding. A variable whose bivariate test has a p-value
< 0.05 were selected for multivariable model. Variables that have higher co-linearity were
excluded from the regression. Once the variables were identified, multivariable logistic
regression analysis at P value < 0.05 and AOR with 95% CI was used to measure the degree of
association between independent variables and outcome variable. Finally, the result was
presented by texts, tables and figures.

4.10 Data quality Control

In order to assure the quality of data, training was given to the data collectors on the objective of
the study, data collection process and relevance of the study prior to data collection. A pilot
study before the actual data collection among 21 respondents (5% of the total sample size) on
non-selected kebeles was done. Using this pilot study the flow of the questions and language
usage were modified for the actual data collection. During data collection process different WHO
standardized pictures for clinical sign of vitamin A deficiency were used as a golden standard for
comparison. Data was checked for completeness, accuracy and clarity on daily basis. Throughout
the course of the data collection data collectors were supervised at each site. The calibration of
the weight scale and height scale was always checked before measuring every child’s weight

and height respectively.
4.11 Ethical consideration

Ethical clearance was obtained from Wolkite University Colleges of Medicine and Health
science, Research Ethics Committee and letter of permission was obtained from Cheha district
health office. The purpose of the study was explained to respondents and verbal informed

consent was obtained from the mothers/caretakers. Confidentiality of information was
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maintained by omitting any personal identification from the questionnaires. Respondents were
informed about the study and the variety of information needed from them. During data
collection process, those children having sign of clinical vitamin A deficiency were given
therapeutic dose of vitamin A. Chance was given to the respondent to ask anything about the

study and the right not to participate in the study was kept at any moment.

4.12 Dissemination Plan

A copy of the paper will be given to Wolkite University, Cheha district and other concerned
bodies. Results of this study will disseminate through publication (local or international

journals).
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5. RESULTS

5.1 Socio demographic characteristics

A total of four hundred eleven (411) children and their mothers/care givers were participated in
the study, making the response rate of 98.3%. About 215 (52.3 %) of the children were female
and 196 (47.7%) were male. In about 401(97.6%) households the total number of under 5 years
children live within the home was only two or less. Majority 400 (97.3%) of the respondents
were married. Regarding to the educational status about 166 (40.4%) of the mothers /caregivers
did not attend formal education, 182 (44.3%) attended primary education, 44 (10.7%) completed
their secondary education and 19 (4.6%) attended collages and above. (Table 2)
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Table 2 Socio-demographic characteristics of study participants in Cheha District, southern

Ethiopia, 2023

Characteristics of mother/caregiver Category N (%)
Mother/ caregiver age <35 344 (83.7%)
>35 67 (16.3%)
Mother/ caregiver marital status Married 400 (97,3)
Divorced 6 (1.5%)
Widowed 5 (1.2%)
Mother/ caregiver occupation Housewife 294 (71.5%)
Merchant 69 (16.8%)
Government employer 22 (5.4%)
Daily labor 13 (3.2%)
Private employer 12 (2.9%)
Farmer 1 (0.2%)

Mother/ caregiver educational status

Monthly family income
Family size

Age of the child in month
Sex of the child

Number of under5 children within home

Not attend formal education
Primary education
Secondary education
Collages and above
<2000

>2000

<4

>4

36-47

48-59

Male

Female

<2

>2

166 (40.4%)
182 (44.3%)
44 (10.7%)
19 (4.6%)
273 (66.4%)
138 (33.6%)
167 (40.6%)
244 (59.4%)
252 (61.3%)
159 (38.7%)
196(47.7%)
215(52.3%)
401(97.6%)
10 (2.4%)

5.2 Health and nutrition related characteristics of the participants

Most of the mothers 361 (87.8%) had been attended antenatal care (ANC) visits for their
children’s. About 350(85.2%) mothers reported that their children has received vitamin A
capsule supplementation and out of the 350 children only 188 (53.7 %) of them took the vitamin
A capsule supplementation in the last 6 month. Regarding to the nutritional status 18.5%, 16.1
%, and 13.6% of the children were stunted, wasted and underweight respectively. Most of
children (84.2%) had inadequate dietary diversity scores. Moreover 94.2% and 78.3% of the
children ate wholegrain and legumes, respectively in the last 24 hours preceding the survey.
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About three-fourth (304) of the respondent have cultivate dummy vegetable in their garden.

(Table 3 and figure 3)

Table 3Health and nutrition related characteristics of study participants in Cheha District,

southern Ethiopia, 2023

Characteristics Frequency (%)
ANC follow up

Yes 361 (87.8%)

No 50 (12.2%)
Complete immunization

Yes 355 (86.4%)

No 56 (13.6%)
Taking vitamin A Capsule

Yes 350 (85.2%)

No 61 (14.8%)
Time of receiving last dose of vitamin A
capsule

<6 months 188 (53.7%)

>6 months 162 (46.3%)
Child ill 1 week preceding the survey

Yes 120 (29.2%)

No 291 (70.8%)
Stunting

Yes 76 (18.5%)

No 335 (81.5%)
Underweight

Yes 66 (16.1%)

No 345 (83.9%)
Wasting

Yes 56 (13.6%)

No 355 (86.4%)
Dietary diversity

Adequate 65 (15.8%)

Inadequate 346 (84.2%)
Cultivate dummy vegetables

Yes 306 (74.5%)

No 105 (25.5%)
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100.00% 78.30% 74.20%  94.20%
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milkand eggand legmus meatand healthy fatvitamin A whole
milk fish meat and oil richs friut  grain
products product and
vegetables

Figure 3 Proportion of children 3-5 years old who consumed the seven food groups in last 24

hours preceding the survey, cheha district, Gurage Zone, Southern Ethiopia, 2023G.C.
5.3 Prevalence of clinical vitamin A deficiency

The overall prevalence of clinical vitamin A deficiency in the study area was 2.2%. Each specific

type of clinical vitamin A deficiency will be summarized in the figure below (Figure 4).

® No clinical vitamin A
deficiency
® night blindness

= bitot's spot

m corenneal xerosis

Figure 4 Prevalence of clinical vitamin-A deficiency among preschool children in Cheha district,
southern Ethiopia, 2023G.C
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5.4 Factors associated with clinical vitamin A deficiency

In the bi-variable analysis; age of the child, vitamin A capsule supplementation, ANC visit, and
educational status of the mothers were significantly associated with CVAD. The variables that
showed statistically significant association (p value < 0.05) in the bi-variable analysis were
further analyzed in multivariable logistic regression to adjust for potential confounders and to
identify independent factors that affect the outcome variable. The model fitness was checked by
Hosmer and Lemeshow test and it was non-significant with p-value of 0.740 which indicate that
the model is fitted. Accordingly, age of the child, VAS and ANC visit of the mother were
significantly associated with CVAD. The odds for the occurrence of clinical VAD was 81%
lower among children who were received vitamin A supplementation, AOR = 0.19; 95% ClI
(0.038-0.918). In other hand, the odds of developing CVAD were 89% lower among preschool
children with mother who had attended ANC visits (AOR = 0.11, 95% CI: (0.022-0.529). In
addition the study revealed the odds of developing clinical VAD is 82 % lower among
preschool children aged from 36 to 47 months (AOR = 0.18, 95% CI: (0.033-0.974). (Table 4)

Table 4 Multivariate logistic regression for factors associated with clinical Vitamin A deficiency
among children in Cheha district southern Ethiopia 2023.

Variables Clinical VAD COR (95% CI) AOR (95% CI)
Yes No
ANC visit
Yes 3 358 0.06 (0.015- 0.11(0.022-
0.254) 0.529)*
No 6 44 1 1
Age of the child
36-47 2 250 0.17 (0.036-0.847)  0.18(0.033-
0.974)*
48-59 7 152 1 1
Educational status of the mother
Iliterate 7 159 5.35(1.097-26.077 ) 3.20(0.575-
17.790)
literate 2 243 1 1
Vitamin A supplementation
Yes 3 347 0.079 (0.019-0.326) 0.19(0.038-
0.918)*
No 6 55 1 1

* Significant at 95% ClI, p- value < 0.05
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6. DISCUSSION

The study tried to assess the prevalence of clinical vitamin A deficiency and associated factors
among preschool children of aged 3 to 5 years .The overall prevalence of clinical VAD in the
study area was 2.2% which represent a moderate public health problem according to the criteria
adopted by the WHO as a cut-off point for public health significance for preschool children
which is > 1.56 %. (6) This might be due to low intake of vitamin A riches food and a low
coverage of routine vitamin A supplementation in the study area which should be given every 4
to 6 months as of WHO standard. The prevalence of clinical VAD in the study area was almost
similar to that of studies conducted among preschool children in Farta district, south Gondar
zone, and Asged tsimbla, north Ethiopia which showed that prevalence was 2% and 2.6%
respectively.(24,25) It was also similar to the study done in India (35) and Yemen(19) On the
other hand the prevalence was lower than studies done in Dembia District northwest Ethiopia,
8.6%. (29) The difference in prevalence of clinical VAD might be due to socio demographic
factors, vitamin A supplementation coverage status and the habit of eating of vitamin A riches

fruit and vegetables.

The study showed that the odds of developing CVAD among children aged 36 -47 months was
relatively lower. Similar findings were reported in the study done in Ethiopia(29) Sudan(36) and
India (37). In fact, children aged from 36-47 months are highly susceptible to vitamin A
deficiency since it is a time for cessation of breast feeding. However, they are not become
symptomatic as early as possible it take times to become symptomatic, this is why micronutrients
deficiency are named as the so called ‘a hidden hunger’.(38) This means in case of subclinical
vitamin A deficiency the odds are higher for children who are aged 36-47 months. However, this
finding was contradicted with the reports of the studies in Dera district North west Ethiopia.(30)
This might be due to the large sample size variation between the studies and the later one was

dealing with vitamin A as general whereas this study is considering the clinical aspects only.

The other important factor associated with clinical VAD was ANC follow up of the mother.
Regarding to this, the study revealed that preschool children whose mothers had no ANC follow
up were more likely to suffer from clinical VAD. This might be due to that having ANC follow

up during maternal pregnancy is a base line for providing nutritional care and counseling.
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(39)Then this enhance nutritional knowledge and appropriate dietary habit of pregnant mothers.
It also encourages the likelihood of receiving the child and maternal postnatal vitamin-A
supplementation and ultimately, it reduce the risk of having clinical VAD. (40) This finding was
consistent with most of studies conducted in Ethiopia and outside Ethiopia. (18,23,28,29)

The finding of this study in other hand revealed that preschool children who received Vitamin A
supplementation has less risk of acquiring clinical VAD than who don’t receive. This was
supported by studies done in Ethiopia and India. (3,23,29)This might be due to that vitamin A
supplementation has been proven effective, in reducing the impacts of both clinical and sub

clinical vitamin A deficiency, particularly among children six months to five years of age.(26)

The current study found that there is no gender based difference in developing clinical vitamin-A
deficiency among preschool aged children. This was supported by the finding of the study done
in Ethiopia.(24) However, it was contradicted with reports from other studies in Ethiopia which
shows that male are more susceptible to clinical VAD than female (25,29) Israel (41) and India.
(28,35) The difference might be related to the slightly higher nutritional requirement of male
children so that they might be highly susceptible to micronutrient deficiency. In addition, sex
might be a predictor for sub clinical stages of vitamin A deficiency rather than the clinical one.

Some literature showed that educational status of the mother and family size are important
predictors of clinical VAD(25,35,42) but they are not as such significant in this study. This might
be due to the number of interviewed mother who were literate were relatively higher in this study
(40.4 %) compared to the other studies and about two thirds of the respondents were having
family size of >4 which make most of the respondents to fall in that category which will then
give a non-significant effects on the outcome variable. In addition those variables might be the
predictors of subclinical levels of vitamin A deficiency rather than the clinical VAD since; most
of the literatures are dealing with vitamin A deficiency in general by considering both clinical
VAD and serum retinol level. Moreover, unlike the other studies, this study revealed that having
dummy vegetables has no association with CVAD. This might be clearly due to having small

number of sample size and case.
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6.1 LIMITATIONS OF THE STUDY

This study tried to assess the prevalence of vitamin A deficiency and associated factor among
preschool children of age 36-59months, which has not been investigated before in the study area.
However, this study has some limitations. First it might have been a risk of recall bias as dietary
assessments were made through 24 hours recall and has a risk of social desirable bias from the
respondent side. Moreover, due to the limited sample size of the study, only small numbers of

case were found which leads to exclusion of biologically plausible variables.
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7 CONCLUSIONS AND RECOMMENDATIONS

7.1Conclusion

The overall prevalence of clinical vitamin A deficiency in this study area was 2.2 %. ANC visit
of the mother, vitamin A supplementation status, and age of the child were factors that determine
CVAD.

7.2 Recommendations

The results of this study revealed that clinical vitamin A deficiency has public health
significance, which requires special measure. Awareness should be given for the community by
HEW and other health worker regarding to the significance of scientifically known vitamin A
riches food for the preschool children and on the need for focused ANC visit. In addition the
zonal health department and woreda health office should strictly check the implementation status
of Vitamin A supplementation in the district. Sustainable Vitamin A supplementation for the
preschool children should also be strengthened in health institution at static and outreach setting.
Moreover, further investigation of vitamin A deficiency at clinical and subclinical level with

larger number of sample size is strongly recommended to take an appropriate action.
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Annex

INFORMATION SHEET

Institution Information Sheet and Informed Consent Form

My name is Abdilwahid Nuredin (BSc in Public health) and | am attending my MPH study in

public health nutrition in Wolkite University. | am here to conduct a study in your district, for
partial fulfillment of Master in public health nutrition. Therefore, I kindly request you to give me
your time to explain about the study importance, ethical issues and how the study will be

conducted. First, I would like to thank you for your time and help.

Title of the study: Prevalence and determinants of clinical vitamin a deficiency among

preschool children in cheha district, Gurage zone southern Ethiopia

Purpose of the study: The finding of this study can be important for the district health office
and for local NGOs working on child nutrition to plan and address vitamin A deficiency among
preschool children. Beside this, the aim of this study is to write a thesis as a partial requirement

for the fulfillment of a Master’s Program in public health nutrition for principal investigator.

Procedure and duration: | will be interviewing the parent or care givers of preschool children
using questionnaire to provide me pertinent data that is helpful for the study. Height and weight
of selected students will be measured.

Risk and benefit: The risk of participating in this study is minimal. The study participants will
be informed that participating in this study will not have risks associated with the research except
for few minutes of their time. There would not be any direct payment for participating in this
study. However, the findings from this research may reveal important information for the local

health planners to improve nutritional status of preschool children.

Confidentiality: The information collected will be confidential. There will be no information
that will identify the individual in particular. The findings of the study will be general for the
study area and will not reflect anything particular of individual persons. No reference will be

made in oral or written reports that could link participants to the study.
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Rights: Permitting data collection for this study is fully voluntary. Considering the importance
of the research, you are free to decide. If any violation of ethical rules and conduct is seen

throughout study, your school has full right to withdraw and stop study.

Contact address: If there are any questions or enquires any time about the study or the

procedures, you can contact by using the following addresses.
Principal investigator: Abdilwahid Nuredin
Phone number: +251-936-54-71-18

Email: abdilwahidnuredin@gmail.com

Wolkite University College of Health and Medical Science Institutional Research Ethical review

Committee: Office phone:

Declaration of informed voluntary consent: | have read the institution information sheet. |
have clearly understood the purpose of the research, the procedures, the risks and benefits, issues
of confidentiality, the rights and the contact address for any queries. | have been given the
opportunity to ask questions for things that may have been unclear. | was informed that the
participant has the right to withdraw from the study at any time and not to answer any question
that they do not want. | was also informed that the school has the right to stop the study from
being conducted if any misdeeds and unethical procedures are observed during data collection
process. Therefore, | declare my voluntary consent on behalf of cheha district to allow this study
to be conducted in the cheha district with my own name and signature below.

Head of the district health office: signature Date  /.../2023

Name of principal Investigator: Abdilwahid Nuredin signature Date: ----- /-----12023

Thank you for your cooperation!
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Participant Information Sheet and Informed Voluntary Consent Form

English Version Participant Information Sheet and Informed Voluntary Consent Form for

Parents/Guardians of Children

My name is I am working as a data collector for the study

being conducted in this district by Abdilwahid Nuredin who is studying his Master’s degree at
Wolkite University College of Health and Medical Sciences. | kindly request you to lend me

your attention to explain you about the study and being selected as the study participant.

Title of the study: Prevalence and determinants of clinical vitamin a deficiency among

preschool children in cheha district, Gurage zone southern Ethiopia

Purpose of the study: The finding of this study can be important for the district health office
and for local NGOs working on child nutrition to plan and address clinical Vitamin A deficiency
among preschool children. Moreover, the aim of this study is to write a thesis as a partial
requirement for the fulfillment of a Master’s Program in public health nutrition for principal

investigator.

Procedure and duration: This study will be conducted from March 1 to April 1. I will be
interviewing you using a questionnaire to provide me pertinent data that is helpful for the study.
There are 36 questions to answer where I will fill the questionnaire by interviewing you. Then, |
will measure your child’s height and weight. The interview will take 30 minutes, so | kindly

request to spare me this time for the procedure.

Risks and benefits: The risk of being participating in this study is very minimal, but only

taking your time. There would not be any direct payment for participating in this study.
However, the findings from this research may reveal important information for the local health

planners to improve nutritional status of schoolchildren.

Confidentiality: The information you will provide us will be confidential. There will be no

information that will identify you in particular. The findings of the study will be general for the
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study subject and will not reflect anything particular of individual persons. No reference will be

made in oral or written reports that could link participants to the research directly.

Rights: Participation for this study is fully voluntary. You have the right to declare to
participate or not in this study. If you decide not to participate, you have the right to withdraw
from the study at any time and this will not label you for any loss of benefits, which you

otherwise are entitled. You do not have to answer any question that you do not want to answer.

Contact address: If there are any questions or enquires any time about the study or the

procedures, you can contact by using the following addresses.
Principal investigator: Abdilwahid Nuredin
Phone number: +251-936-54-71-18

Email: abdilwahidnuredin@gmail.com

Declaration of informed voluntary consent: I have read/ was read to me the participant
information sheet. | have clearly understood the purpose of the research, the procedures, the risks
and benefits, issues of confidentiality, the rights of participating and the contact address for any
queries. | have been given the opportunity to ask questions for things that may have been
unclear. | was informed that | have the right to withdraw from the study at any time or not to
answer any question that I do not want. Therefore, | declare my voluntary consent to participate

in this study with my signature as indicated below.

Name and signature of Parent/Guardian: Date:— [/ 2023

Name and signature of data collector: Date: __ /__ /2023
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Questionnaire

Part 1:- Socio-Demographic and Economic Characteristics of Mother or care giver

Q.c
od

Questions

Response

Skip

101

Maternal/caregiver age (in years)

102

Maternal/care giver religion?

ko

Orthodox

Muslim

Protestant

Catholic

Others (specify) ---------

103

Maternal/care giver marital status?

ropnRE

Single
Married
Divorced
Widowed

104

Maternal/care educational

status?

giver

=

o

Didn’t attend formal
education

Primary education
Secondary education
Collage and above

105

Maternal/care giver occupation?

ONoa~wWNE

House wife
Government employed
Private employed
Merchant

Farmer

Daily laborer

Student
Other(specify)-----------

106

Head of the house hold?

N

Father
Mother
Other specify

107

Total Family size in the house hold?

108

Average monthly family income?

Ethiopian

Birr
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109 Do you listen Radio/Television? 1. Yes
2. No
110 Do  you  Cultivating  dummy 1. Yes
vegetables in the garden? 2. No
111 Does the mother involve in decision 1. Yes
making at the household? 2. No
Part 2: child and illness related factors questions
Qes. | Question Response Skip
code
201| Age of the child in Month? | ===—--- months
202 | Sex of the child? 1. Male
2. Female
203 | How many under 5 children are there If One
in your home? go to Q
205
204 | Did you attend ANC visit during 1. Yes
your pregnancy (for this child)? 2. No
205| Which immunization service did 1. BCG
your child receive? (more than one 2. PNTA 1 Polio 1 PCV 1
answer is possible)  check the Rota 1
immunization card 3. PNTA2 + Polio 2 PCV 2
Rota 2
4. PNTA 3 + Polio 3 PCV
3
5. Measles
6. None of the above
206 | Did your child receive Vitamin A 1. Yes If no
supplementation? ( show the 2. No skip to
vitamin A capsule to the mother) 209
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207 | When your child has taken the last 1. <6 months ago
dose? 2. > 6 months ago
208 | Does the child ill preceding the 1. Yes If no go
survey within this week? 2. No to Q
211
209 | If yes for question 209, what was the 1. Diarrhea
illness? 2. Fever
3. Cough
4. Ear problem
5. Others
210| Weight of the child (on field| kg
measurement)
211| Height of the child (on field | ---------------- cm
measurement)
212 | Is there edema during examination? 1. Yes
2. No

Part 3 Dietary characteristics of the children

Which of the following food groups was your child ate during the last 24hrs before the time of
survey? Put 1, if your child eat at least one food from food groups and put O, if he /she did not eat
any foods from food groups.

Q Name of the food | Examples of the food included PutlorQ
items

301 Milk  and milk | Milk(cow/goat), cheese, butter, yoghurt
product
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304 Egg and fish Any eqggs, fish

303 Legumes Any foods made from beans, peas, lentils or
nuts.

304 Meat and  meat | Any locally edible meat beef, goat, sheep,
product chicken, liver kidney, heart or other organ
meat

305 Healthy fat and oils fatty meat, butter, coconut oil, vegetable

ghee
306 Vitamin A rich fruit | Ripe Mango ,papaya, orange, carrot, juices
and vegetable made from these, pumpkin, dark green
vegetables
30% Whole grains Foods made from grains(wheat, maize,

barely, teff, sorghum, oats, millet, rice,
engido, and other local grains),any edible
roots and tubers like potato, sugarcane,
carrots

Part 4 assessing clinical vitamin A Deficiency

Direction; part 4 involves 6 questions and the first question will be answered based on asking
history from the mother or care giver and the rests will be filled by inspecting the eyes of the

child by data collectors

Put ‘1’ if yes and put ‘2’ if no

Q. Questions Right Eye Left Eye

401 | Does your child have difficulty in
seeing with decreased light or at night

402 | Does the child have conjunctival
xerosis examining for both Eye)
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403

Does the child have bitot spot (see eye)

404

Does the child has corneal xerosis

405

Does the child has corneal ulcer

406

Does the child has corneal scar
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Curriculum Vitae (CV)

Personal Details

Full name Abdilwahid Nuredin Hamza
Sex Male
Birth date 28/01/1994 G.C

Place of birth Agena

Marital status Single

Nationality Ethiopian

Contact address Phone number +251-936-54-71-18

Email Address: abdilwahidnuredin@gmail.com
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Professional Profile and Qualification

| have been graduated from Medawelabu University College of Medicine and Health Science
with BSc. in public health, in 2018. | have taken all courses and trainings prepared for the
curriculum; quick learner willing to take initiative community to bring a change, handle a

complex and difficult situations as well as committed to take responsibility.
Educational Background

» 2000-2006: Agena 01 elementary school (Grade 1-8th)

» 2007-2008: Agena secondary School (Grade 9-10th)

» 2009-2010: Agena preparatory school (Grade 11-12th)

» 2011-2014: Medawelabu University College of Medicine and Health Science

Work Experience

I have 5 years’ work experience in SNNPR as public health officer. In the last four years, | have
worked as OPD case team leader, TB clinic coordinator, Emergency case team leader and Under
5 Stabilization center coordinator for malnutrition. I am currently working at Wurerber Health

center at outpatient department

SKILLS

» Basic clinical skill
» Basic computer skill
» Very good in writing, reading, speaking and listening Amharic and English

languages.
Training
S.N | Type Organization Award
1. | Basic Emergency IP Wachamo university Certified
2. | Essential Nutritional Action Save the Children Certified
3. | Basic Computer operation system Private training center Certified
4. | Basic IECW training Orbis Ethiopia Certified
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Hobbies

> Reading books
» Watching movies
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