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Background: Globally, pre-school children are the most at-risk population groups for 
vitamin A deficiency (VAD). The 2009 World Health Organization (WHO) report stated 
that one-third (190 million) of pre-school children worldwide are deficient in vitamin 
A. Both clinical and subclinical VAD have been a long-standing problem in developing 
countries. In Ethiopia, VAD was recognized as a public health problem 4–5 decades 
before. Since then, researches conducted in other parts of the country still showed varied 
and high prevalence, which is 2–8 times higher than WHO cut-off points. This commu-
nity-based study was therefore conducted on pre-school children of rural kebeles in Farta 
district to determine the prevalence of clinical VAD (Bitot’s spot and night blindness) and 
associated factors.
Methods: A community-based cross-sectional mixed quantitative and qualitative study was 
conducted. Randomly selected 588 pre-school children participated in the study. The clinical 
aspect of the study investigated the presence of Bitot’s spots on the children’s eye with the 
aid of a magnifying loop and torch. Data on the history of night blindness were obtained 
from mothers/caregivers by using WHO standard questions. The qualitative study data were 
obtained via a key informant interview with the mothers/caregivers whose child has clinical 
VAD. Quantitative data were entered using Epi Data statistical software and analysed by 
using SPSS version 20 statistical software package. A bivariable logistic regression was 
employed, and variables that showed significant association with clinical VAD (P < 0.2) were 
entered a multivariable logistic regression model to identify independent predictors of 
clinical VAD.
Results: The prevalence of Bitot’s spot and night blindness was 0.8% and 1.2%, respec-
tively. Pre-school children who were from highland (AOR: 3.71; 95% CI: 1.01–13.68), 
a mother having antenatal care (ANC) visit during pregnancy of a child (AOR: 8.63; 95% 
CI: 2.58–28.79), family monthly income (AOR: 8.63; 95% CI: 2.58–28.79) and handwashing 
frequency were found to be determinants of VAD (p < 0.05).
Conclusion: Clinical vitamin A deficiency in the study area is of public health concern 
because the prevalence of Bitot’s and night blindness was above the WHO threshold 
level. Accordingly, effective preventive measures should be designed to reduce VAD 
prevalence.
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Plain language summary
Internationally children are at higher risk of vitamin 
A deficiency. World Health Organization report expressed 
that 33% (190 million) of children overall are insufficient in 
vitamin A. In Ethiopia, vitamin A deficiency was perceived as 
a general medical issue 4–5 decades prior. From that point 
forward, researches done long ago in different parts of the 
nation showed the varied and high result. So we examined 
clinical vitamin A deficiency, which has a manifestation of 
Bitot’s spots (foamy substance on the eye), night-visual 
impairment and related factors.

● We choose 588 children.
● We checked Bitot’s spots on the kids’ eye with 

amplifying light.
● We asked guardians’ information on the history of 

night-visual impairment and other factors related to 
vitamin A deficiency.

We found that out of the total children:

● 0.8% have Bitot’s spot 1.2% of them have of night- 
visual impairment

● Cumulatively 2% of children have clinical vitamin 
A deficiency

The investigators concluded that clinical vitamin 
A deficiency in the studied area is of great concern 
because; the commonness of Bitot’s and night-visual 
impairment was over the WHO edge level.

Identified risk factors for vitamin A deficiency
● Living in high-land agro-ecology
● Mothers not having pregnancy follow-up
● Family monthly income of less than 16.7 USD
● Washing frequency less than 3 times a day and
● Hand washing with water only

Introduction
Vitamin A is a fat-soluble vitamin that a body gets in limited 
quantities from diets, and the surplus can be stored princi-
pally in the liver. It plays a significant role in various body 
functions, such as vision, growth, immunity, integrity of 
epithelial cells and survival. The recommended daily allow-
ance (RDA) for vitamin A varies according to age and 
gender. If the intake of vitamin A is below the required 
level, a variety of manifestations may occur, which can 

collectively be called Vitamin A Deficiency Disorders 
(VAD).1,2

In pre-school children, the prevalence of Bitot’s Spot 
>0.5% and child night blindness >1% are used as WHO 
cut-off points to declare that VAD is of 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, 
whereas xerophthalmia is a dry eye which is a medical 
condition in which the eye fails to produce tears. It may 
be caused by vitamin A deficiency, which is sometimes 
used to describe that condition, although there may be 
other causes.3 At the community level, WHO recom-
mends that when 2% to 10%, 10% to 20%, and more 
than 20% of children in a population have serum retinol 
levels less than 0.7 µmol/L, the communities should be 
considered as mildly deficient, moderately deficient, and 
severely deficient, respectively.4,5

In 2005 the Ethiopian Health and Nutrition Research 
Institute (EHNRI) conducted a national clinical vitamin 
A deficiency survey on pre-school children. The survey 
results revealed that, at the national level, the prevalence 
of night blindness was 0.7%. On the other hand, Bitot’s 
spots prevalence rate was 1.7%, which is more than three 
times of the WHO threshold (0.5%) suggesting that vita-
min A deficiency is a public health problem even though 
there is periodic high-dose vitamin A supplementation 
programs which have been established over the last three 
decades in Ethiopia to increase child survival and decrease 
the incidence of pediatric blindness.2

Globally, pre-school children and reproductive-age 
women are the two most common groups of the population 
at risk of vitamin A deficiency.6 According to a recent WHO 
report (2009), one-thirds (190 million) of the world’s pre- 
school children were vulnerable to xerophthalmia in 2009.7 

Aserat et al, 2002 suggested that pre-school children are likely 
to be at risk of xerophthalmia due to relatively high growth 
requirements and relatively low vitamin A body store.8

Both clinical and subclinical VAD have been a long- 
standing problem in developing countries. In Ethiopia, 
VAD was recognized as a public health problem 4–5 
decades before. Since then, research conducted in different 
parts of the country still showed higher prevalence, which 
is 2–8 times higher than WHO cut-off points.2,9,10
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Vitamin A deficiency is a disabling and potentially 
fatal public health problem in children under the age of 
6. It is also a major cause of preventable childhood blind-
ness and a significant contributor to morbidity and mortal-
ity from infections.11 Approximately 30% of the world’s 
childhood blindness is due to VAD, and 250,000–500,000 
children are blind every year. According to the research 
done byet al, 2007, the severity of VAD can be explained 
by looking at the estimated relative risks in pre-school age 
children of 1.86 for measles mortality, 2.15 for diarrhoea 
mortality, 1.78 for malaria mortality and 1.13 for other 
infectious disease mortality.12

Evidence shows that the chances of survival of pre- 
school children are increased when vitamin A status 
improves because improving the vitamin A status of children 
with a deficiency can reduce the measles and diarrhea mor-
tality rates by 50% and 33%, respectively, and can reduce the 
risk of all causes of mortality by 23–34%.13,14 Obviously for 
intervention up-to-date, comprehensive and aggregated 
information on the magnitude of clinical VAD is required.

However, existing literatures on VAD in Ethiopia 
showed that there is a lack of data on the area-specific 
extent of clinical VAD and associated factors among pre- 
school children. Therefore, this community-based research 
was conducted on pre-school children of rural kebeles in 
Farta district to determine the prevalence of Bitot’s spot, 
night blindness and associated factors.

Methods
Study Area
This study was conducted in rural kebeles (local name for 
sub-division of a district) of Farta district, which is one of 
the districts in the region of Amhara in Ethiopia. 
Therea total of 41 kebeles, 38 of which are rural. Part 
of the South Gondar Zone, Farta is bordered to the South 
by Este, to the West by Fogera, to the North by Ebenat 
and to the East by Lay-Gayint. Farta surrounds the town 
of Debre Tabor. Based on the 2007 national census con-
ducted by the Central Statistical Agency (CSA), of 
Ethiopia, this district has a total population of 232,181, 
of whom 118,513 are males, and 113,668 are females; 
6783 or 2.92% are urban inhabitants. With an area of 
1099.25 square kilometers, Farta has a population density 
of 211.22, which is greater than the Zonal population 
density (145.56 persons per square kilometer). A total 
of 49,986 households were registered in this district, 
resulting in an average of 4.64 persons to a household. 

The majority of the inhabitants practiced Ethiopian 
Orthodox Christianity, with 99.61% reported it as their 
religion.

Study Design and Population
A community-based cross-sectional mixed quantitative 
and qualitative study was conducted from 1 January to15 
February 2019. The population for the quantitative study 
included pre-school children (1–5 years) and mothers/care-
givers living in randomly selected Farta rural kebeles 
included in the sample and presented at the data collection 
time. The populations for the qualitative study were 
mothers/caregivers living in the randomly selected rural 
kebeles, whose children had a clinical symptom of vitamin 
A deficiency.

Inclusion and Exclusion Criteria
Being a pre-school (1–5 years) children of Farta district 
and had a mother/caregiver at home at the time of first/ 
second visit during the survey was considered as inclusion 
criteria. Children who had a problem of seeing during day 
time and who were already blind at the time of data 
collection will be excluded.

Sample Size and Sampling Techniques
The prevalence of Bitot’s spots in a study conducted on 
children in Ethiopia was reported to be 6.7%.15 Taking the 
margin of error as 3% and using a single population propor-
tion formula, the final sample size was calculated. Then, 
10% non-response was considered and multiplied by the 
design effect of 2, and a final sample size of 588 was 
determined. For the qualitative study or in-depth interview 
10 key informants (mothers) were included. Since the total 
numbers of mothers having a child with VAD were 12, 84% 
of them were selected by considering information saturation. 
Multi-stage cluster sampling is a practical means of sam-
pling the population at risk of VAD.3 In this study, a multi- 
stage cluster sampling technique was used to select the 
population of the study. The 38 rural kebeles in Farta district 
were stratified into high-land and middle-land. Three 
kebeles from the high-land and five kebeles from the mid-
dle-land were randomly included in the study. The calcu-
lated sample size was allocated to each kebele in proportion 
to, the total number of children obtained from the census in 
each selected kebele/cluster. The first household for the 
study was selected using a simple randomized technique, 
and every 12th household was visited. If there is now at least 
one child (with the age of 1–5 years), the adjacent household 
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was visited. One randomly selected child from each house-
hold was examined in the case of more than one eligible pre- 
school child in the household (Figure 1).

Data Collection
Data for the clinical examination were collected by the data 
collectors (ophthalmic nurses), preferably by daylight screen-
ing of the Bitot’s spots, with the use of a magnifying loop and 
torches. The data about the history of child night blindness 
have been taken from the interview of mothers or immediate 
caregivers. The first four questions of the WHO algorithm3 

for the assessment of night blindness were enquired from 
mothers of pre-school children. All participants who com-
plained that they had of having a problem seeing at low light 
level but had no problem seeing during the day and who were 
different from most other children in their community were 
considered to have night blindness. Information on age, sex, 
ethnicity, history of breastfeeding and information on mater-
nal education, marital status and occupation was collected by 
interviewer-administered standard pre-tested questionnaire 
adapted from the National Nutritional Survey in Ethiopia. 
Data for the qualitative study were collected from a key 

informant interview with mothers/caregivers whose child 
has a clinical VAD. The key informant interview was 
recorded in a tape recorder and transcribed and written to 
notebooks every day after the interview.

Data Processing and Analysis
After the data collection process, the data were checked 
for completeness, consistency and clearance accordingly. 
Data were entered using Epi Data statistical software and 
analysed by using excel 2007 format and SPSS version 20 
statistical software packages. Descriptive statistics have 
been computed to determine the prevalence of Bitot’s 
spot and night blindness and the percentage of Bitot’s 
spots and night blindness have been analyzed as per age 
group, gender and other variables. Bivariable logistic 
regression analysis was performed to investigate the asso-
ciations of each independent variable with the occurrence 
of clinical VAD. Multivariable logistic regression analysis 
was done for a P value of <0.20 to determine the indepen-
dent predictors of the occurrence of clinical VAD. 
Adjusted Odds Ratio (AOR) with its confidence interval 
(CI), 95% was reported in each logistic regression 

Figure 1 Schematic presentation of sampling technique for assessment of prevalence of clinical vitamin A deficiency and associated factors among pre-school children in 
rural kebeles of Farta district, South Gondar zone, Ethiopia.
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analysis. P-value < 0.05 was considered as statistically 
significant. The data collected from qualitative methods 
using key informant interviews with open-ended questions 
were organized by the question, coded and transcribed 
after analyzing how all key informants replied to each 
question. Four thematic areas were chosen to categorize 
the responses of key informants. These are steps taken to 
avoid and treat VAD, information and awareness about 
vitamin A, food and sanitation practices and agricultural 
practices. Selected quotations were used in the study to 
demonstrate the significance of the term.

Results
A total of 581 children (1–5 years of age) with correspond-
ing mothers/caregivers participated in the study, making 
a response rate of 98.8%. Of the participants, 396 (68.2%) 
and 185 (31.8%) live in high-land and middle-land agro- 
ecological zone, respectively. The majority of study sub-
jects were Orthodox Christians 572 (98.5%) and Amhara 
in ethnicity 578 (99.48%). In addition, 512 (88.1%) of the 
mothers/caregivers were married, and 488 (84%) were 
housewives. Regarding the income status, 367 (63.2%) 
families earn less than 16.7 USD per month. Concerning 
mothers/caregivers characteristics, 435 (74.9%) had no 
formal education, and 365 (62.8%) had 1–4 children, 468 
(80.6%) had an experience of taking additional food (extra 
food they consumed in addition to what they usually con-
sume during in state of non-pregnancy and non-lactation) 
during pregnancy and lactation (Table 1).

Feeding and Dietary Characteristics of 
the Participants
Breastfeeding data and complementary feeding practices 
were collected for children below the age of 3 years. All 
the mothers (392) of these children reported that they had 
breastfeeding practice, but only 198 (50.5%) of the 
mothers had started breastfeeding immediately (within 
an hour) after delivery. Regarding the frequency of breast-
feeding, 90 (23%) feed <8 times per day, while 302 (77%) 
breastfeed more than eight and above times a day. 
Furthermore, 210 (53.6%) of mothers have been breast-
feeding for more than 6 months without introducing com-
plementary food, while 162 (41.3%) have practiced 
exclusive breastfeeding for 6 months and started comple-
mentary food exactly at the age of 6 months. During 
illness 323 (82.4%) of respondents change the feeding 
practice of their child and among the changes, 249 

(77.1%) changed by providing additional food (Table 2). 
It was found that all study participant children received 
vitamin A supplementation. With respect to dietary pat-
terns, intake of vitamin A rich foods were assessed, and 
293 (50.4%) of children usually eat dark green vegetables 
less than three times per week. About 397 (68.4%) of the 
mothers/caregivers know less than five food items rich in 
vitamin A.

The Prevalence of Clinical Vitamin 
A Deficiency
The overall prevalence of clinical vitamin A deficiency 
was 2.0%, while the prevalence of night blindness, the 
earliest symptom of VAD, was 1.2% and the prevalence 
of Bitot’s spot, the objective indicator of VAD, was 0.8% 
(Table 3).

Factors Related to Clinical Vitamin 
A Deficiency
During the bivariable analysis, living in the high-land 
agro-ecological zone, age of the child in months, and 
availability of latrine were associated with clinical vitamin 
A deficiency. From maternal factors not having ANC visit 
during pregnancy was related to a higher risk of VAD. The 
risk of child clinical VAD was also higher on those whose 
mothers/caregivers practice hand washing with water only 
(Table 4). The multivariable analysis was conducted to 
identify the predictors of vitamin A deficiency.

In the multivariable analysis, it was found that children 
living in high-land were 3.71 times more likely to have 
clinical vitamin A deficiency as compared to children 
living in middle-land (AOR: 3.71; 95% CI: 1.01–13.68). 
Those children with a family monthly income of 
≥16.7USD were 81% less likely to have clinical VAD as 
compared to those with a family monthly income of <500 
birr (AOR: 0.19; 95% CI: 0.049–0.75). Besides, the odds 
of having clinical vitamin A deficient child is higher for 
those mothers who had no ANC visit (AOR: 8.63; 95% 
CI: 2.58–28.79).

A key informant interview was conducted with 10 key 
informants who were the mothers or caregivers of children 
with clinical vitamin A deficiency. Guiding questions have 
been grouped into four thematic areas, which include 
actions taken to prevent and treat vitamin A deficiency, 
information and awareness about vitamin A, feeding and 
sanitary practice and agricultural practice.
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Table 1 Socio-Economic and Demographic Characteristics of the 
Study Participants in Rural Kebeles of Farta District, South Gondar 
Zone, Ethiopia, 2019 (n=581)

Variables Frequency 
(%)

Agro ecological zone Midland 396 (68.2)
Highland 185 (31.8)

Age of the child (months) 12–23 220 (37.9)
24–35 172 (29.6)

36–47 129 (22.2)

48–50 60 (10.3)

Sex of the child Male 306 (52.7)
Female 275 (47.3)

Religion of the child Muslim 8 (1.4)
Orthodox 572 (98.5)

Catholic 1 (0.17)

Ethnicity of the child Amhara 524 (99.48)
Oromo 1 (0.172)

Tigre 2 (0.3)

Marital Status of the mother/ 
caregiver

Married 512 (88.1)
Not Married 41 (7.1)

Divorced 7 (1.2)

Widowed 18 (3.1)

Separated 3 (0.5)

Occupation of the mother/care 
taker

House wife 488 (84)
Govt employee 20 (3.4)

Business owner 41 (7.1)

Daily laborer 30 (5.2)

Other 2 (0.3)

Monthly income <16.7 USD 367 (63.2)
>16.7 USD 214 (36.8)

The availability of Latrine Yes 285 (49.1)
No 296 (50.9)

Latrine sanitation Sanitary 197 (69.2)
Not sanitary 88 (30.8)

Maternal education Literate 146 (25.10)
Without formal 
education

435 (74.9)

Age of the mother <20 years 87 (15)
20–35 years 450 (77.5)

>35 years 44 (7.5)

No of ever born children 1–4 child 365 (62.8)
5–7 child 195 (33.6)

>8 child 21 (3.6)

Additional food taken Yes 468 (80.6)
No 113 (19.4)

ANC visit during pregnancy Yes 522 (89.8)

No 59 (10.2)

Table 2 Breast Feeding and Complementary Feeding 
Characteristics of Participants Below Three Years (n=392), in 
Rural Kebeles of Farta District, South Gondar Zone, Ethiopia, 
2019

Breast Feeding and Complementary Feeding 
Characteristics

Frequency 
(%)

Breast feeding initiation 

time

Immediately 198 (50.5)
1–24 hrs. 188 (47.9)
>24hrs 1 (0.2)

Do not remember 5 (1.4)

Frequency of breast feeding <8 times 90 (18)
8–10 times 125 (31.9)
>10 times 177 (45.1)

Duration of exclusive breast 
feeding

<6 month 20 (5.1)
6 month 162 (41.3)

>6 month 210 (53.6)

Complementary food 

initiation time

<6 month 20 (5.2)
At 6 month 162 (41.3)
>6 month 210 (53.6)

Ways of preparation of CF Together with family 198 (50.5)
Separately 194 (49.5)

Frequency of CF feeding Once/day 20 (5.1)

2–3 times/day 264 (67.3)
3–5 times/day 103 (26.3)
>5 times/day 5 (1.3)

Change of feeding practice 
during illness

Yes 323 (82.4)
No 69 (17.6)

Ways of changing feeding 
practices

Not breast feeding 54 (16.7)
Not giving 

complementary food

20 (6.2)

Providing additional 

food

249 (77.1)

Frequency of washing 

feeding materials

Twice daily 51 (13)
Once daily 43 (11)
Every other day 66 (16.8)

Immediately after use 232 (59.2)

Table 3 The Prevalence of Clinical Vitamin a Deficiency Across 
Different Age Groups of Pre-School Children in Rural Kebeles of 
Farta District, South Gondar Zone, Ethiopia, 2019 (n=581)

Age 
(Months)

Night 
Blindness

Bitot’s 
Spot

Clinical 
VAD

12–23 0 1 1

24–35 0 2 2

36–47 5 2 7
48–50 2 0 2

Total (%) 7 (1.2%) 5 (0.8%) 12 (2%)
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Concerning the action taken to prevent and treat vita-
min A deficiency, half of the respondents said they were 
going to a health facility for treatment of vitamin 
A deficiency, and the rest used to go to traditional healers 
(“Awaki” in local language) and used traditional home 
treatments. For instance, a 31-year-old housewife said:

Night-blindness is a hereditary disease, and it is an evil 
spirit, and there is no solution to this issue. “So there is no 
solution by going to the health facility, and it is better to 
go to Awaki. 

Some of the respondents also explained that there are 
traditional practices and herbal remedies that they give during 
sickness to children; for example, a 45-years-old woman who 
said: “I am going to make a rub on their body with wheat, 

which I am going to chew on their body to recover from 
measles”. Almost all mothers said that the availability of 
tracer drugs in the health post is not constant throughout 
the year. Regarding information and awareness about night 
blindness, most of the respondents had heard about vitamin A, 
and those who were aware of it had received information from 
health extension workers. Most of the key informants replied 
that their children were on monotonous dietary characteristics, 
and few use a variety of foods. Few of the key informants use 
water treatment methods at home concerning sanitary issues. 
Since most areas have water scarcity, hand washing practices, 
personal hygiene and other sanitary activities are kept irregu-
larly. For example, a 40-years-old woman said

I usually fetch water from a distance of 45minutes, and 
I have six kids at home, so I only use this water for 

Table 4 Factors Associated with Clinical Vitamin a Deficiency Among Pre-School Children in Rural Kebeles of Farta District, South 
Gondar Zone, Ethiopia, 2019

Variables Presence of 
Clinical 
VAD

COR (95% CI) p-value AOR (95% CI) p-value

Yes No

Agro ecological zone High-land 9 176 6.69 (1.79–25.04) 0.005 3.71 (1.01–3.68) 0.012
Mid-land 3 393 1

Age of the child in months 12–23 1 219 0.03 (0.35–4.32) 0.44 0.04 (0.003–0.56) 0.007
24–35 2 170 0.08 (0.01–0.65) 0.01 0.04 (0.004–0.417) 0.017

36–47 7 122 0.38 (0.01–1.49) 0.10 0.4 (0.03–5.37) 0.96

>47 2 58 1

Family monthly income ≥500 2 212 0.15 (0.11–1.40) 0.15 0.19 (0.049–0.75) 0.007
< 500 10 357 1

Availability of latrine Yes 2 283 0.2 (0.04–0.93) 0.04 0.061 (0.021–3.8) 1.00
No 10 286 1

ANC Visit No 5 54 7.64 (2.73–21.36) 0.001 8.63 (2.58–28.79) 0.03
Yes 7 515 1

Hand washing frequency ≥3x/day 3 444 0.085 (0.011–0.686) 0.02 0.11 (0.034–0.386) 0.028
<3x/day 9 126 1

Washing material Water only 9 208 6.73 (1.45–31.78) 0.01 13.88 (8.4–30.80) 0.017
With soap 2 352 6.99 (0.01–92) 0.99 5.6 (0.168–17.03) 0.083
With ash 1 9 1

Frequency of eating cereal based food feeding Zero times 1 39 1.195 (0.251–5.68) 0.13 3.25 (0.12–12.76) 0.69
<3x/week 9 252 6.99 (0.577–23.00) 0.82 2.74 (0.089–17.40) 0.83

≥ 3x/week 8 272 1

Frequency of eating legumes Zero times 3 258 2.529 (0.66–9.63) 0.174 1.65 (0.73–16.09) 0.41

<3x/week 1 39 1.18 (0.13–9.185) 0.918 2.98 (0.45–13.06) 0.44
≥3x/week 8 272 1.00
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cooking. If I have to wash their clothes, I have to do it on 
holidays. 

Hence, the observation from the respondents reveals that 
there is a gap in awareness of VAD and sanitation practices.

Discussions
In the present study, a quantitative and qualitative cross- 
sectional study was conducted to determine the prevalence 
of clinical VAD and associated factors of pre-school chil-
dren in Farta district. The prevalence of clinical vitamin 
A deficiency measured by both Bitot’s spots and night 
blindness in the present study was determined to be 
(2%). The magnitude of Bitot’s spots (0.8%) reported by 
this study was above the WHO threshold (>0.5%) for 
classifying VAD as a serious public health problem. 
Similarly, the magnitude of night blindness was found to 
be 1.2%, which was above the WHO threshold (>1%).3

This finding suggested that clinical vitamin 
A deficiency is an issue of public health importance with 
the problem ranged from mild to moderate. According to 
the 2010 EHNRI report, the overall prevalence of Bitot’s 
spots and night blindness in Ethiopia was 1.7% and 0.8%, 
respectively.2 Specifically for the Amhara regional state, 
the prevalence was 3.2% for Bitot’s spots and 1% for night 
blindness, respectively. Thus, the prevalence of Bitot’s 
spots in this study was found to be half of the national 
prevalence and one-quarter of the regional prevalence. The 
prevalence of night blindness in this study was documen-
ted to be higher than both the national and regional figures. 
But it was still lower than that of the studies conducted in 
Arsi by Aserat et al, in 2002 (Bitot’s spots = 2.2%, night 
blindness = 7.2%) and Northern Showa by Aweke et al, in 
2012 (Bitot’s spots = 3.5%, night blindness= 3.1%).8,16 

The variation might be because of the time gap that the 
studies were conducted during which the government were 
doing health promotion activities.

From this study living in the high-land climatic zone is 
one risk factor for clinical VAD; highlanders were 3.71 
times more likely to have the deficiency (AOR: 3.71, 95% 
CI: 1.01–13.68). Inadequacy in intake of protective foods 
such as green leafy vegetables might be the cause for it 
since the type of produced foods varies among climatic 
zones. The effect of climate on VAD was evidenced by 
a community-based cross-sectional study that was carried 
out in six drought-affected areas of India in 2003 which 
showed that the prevalence of Bitot’s spots was signifi-
cantly higher in dry areas (AOR: 2.0; 95% CI: 1.6–2.7).4 

The variation may be attributed to the type of plants and 
crops cultivated in the area. This can be compounded by 
the statement from the key informant interview, where 
almost all highlanders cultivate potatoes and wheat, and 
their need for vegetables and staple food is by purchasing 
from town. For Instance “A 37-year-old housewife living 
in highland said that she had to go to town to buy vege-
tables for household consumption, which is 20 birr for 
a single trip”.

This study shows that there is no significant difference 
in the prevalence estimation of clinical VAD by gender. 
This might be due to the absence of gender discrimination 
with regard to feeding and caring for pre-school children. 
This is similar to the study conducted by Kurugöl et al, 
(2000), Nana et al, (2005), and Paracha et al, (2000)17–19 

However, it was found against the study conducted in 
India, which found a higher risk of vitamin A deficiency 
among male children.

As it can be seen from multi-variable regression ana-
lysis, children aged 12–23 months were 96% less likely to 
have clinical VAD compared to children of age higher than 
47 months. A similar finding was observed in a study 
conducted in India where children aged 3–5 years had 
a higher risk of VAD (OR: 7.23; 95% CI: 3.78–13.82) as 
compared to younger correspondents.4 In another study by 
Arlappa et al, (2011) children of 3–5 years were at higher 
risk again (OR: 1.4; 95% CI: 1.0–2.0).1,20 The higher 
prevalence of VAD observed in this age group reflects 
the cumulative effect of inadequate dietary intake and non- 
coverage of above 3-year-old children for vitamin 
A supplementation.

Factors like maternal education (literacy), occupation 
and family size did not show significant association at 
20% of significance level during bivariable analysis. 
Similarly, these factors did not have any bearing on the 
prevalence of VAD in the study which assessed the pre-
valence of clinical and sub-clinical vitamin A deficiency 
among rural pre-school children of West Bengal, India.1 

But a study conducted by Laxmaiah et al, (2012) indicated 
that the risk was significantly higher among children of 
laborers (OR:52.9; 95% CI: 2.1–3.9) compared to other 
occupations and the odds of having Bitot’s spots was also 
significantly higher among the children of illiterate 
mothers (OR: 2.7; 95% CI: 2.2 −3.3).21 Lack of significant 
association in the current study might be because, most of 
the study participant mothers were housewives and illiter-
ates 488 (84%),435 (74.9%), respectively.
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Regarding the consumption of vitamin A rich foods, 
the majority of the study subjects have a habit of consum-
ing dark green vegetables less than three times a week, 
which can be taken as a cause for VAD. The most impor-
tant staple food consumed was white potato, which is 
virtually devoid of yellow carotenoid pigment, which 
serves as a source of pro-vitamin A.22 For instance, a 45 
years old house-wife said that in the locality “injera” is the 
most delicious staple foods made of wheat, barley or teff 
that we eat on a daily basis for our children and us”. Thus, 
a staple food that is being consumed by most children 
daily may lead to monotonous dietary character. This 
was explained in studies conducted in Burkina Faso in 
2004 which assessed the consumption of vitamin A rich 
foods by pre-school children in VAD community; it found 
that the general picture of the food consumption patterns is 
a monotonous cereal-based diet.18 Similarly, a study con-
ducted by Tsegaye et al, (2010) assessed the magnitude of 
vitamin A in Ethiopia. It stated that the observed high 
prevalence of morbidity, inadequate consumption of fruits 
and vegetables, and the monotonous cereal-legume diet are 
the likely factors that may have exacerbated vitamin 
A deficiency in various regions.2

Different studies revealed that ANC visit of mothers was 
associated with low risk of VAD. Similar to the study con-
ducted by Aweke et al (2012),16 the current study found that 
the odds of having VAD was higher for those mothers who 
had no ANC visit compared to those mothers who had to 
follow up (AOR: 8.63; 95% CI: 2.58–28.79). This might be 
due to the information they receive during the visiting time. 
For instance, in the key informant interview, a 33 years old 
housewife said: “I heard about vitamin A deficiency pro-
blems and food sources of vitamin A while I was attending 
ANC follow up in the health post”.

Income was also found to be one determinant factor of 
clinical vitamin A deficiency. Thus, the odds of having the 
deficiency was lower in the higher income level 
(≥16.7USD) with (AOR: 0.19; 95% CI: 0.049–0.75). 
This may be due to the ability to purchase vitamin 
A rich foods. Similarly, the study conducted in China 
indicated that living in a poor western area or a mother 
with low income has a high risk of VAD.23

Conclusions
The results presented here demonstrate the prevalence of 
Bitot’s spots and night blindness were above the WHO 
threshold. The study also revealed that income 
(<16.7USD), agro-ecological zone (living in high-land), 

hand washing material (washing with water only) and 
not having ANC visit are associated with clinical vitamin 
A deficiency. In conclusion, clinical vitamin A deficiency 
rates of the study area showed that VAD is of public health 
concern because the prevalence of night blindness and 
Bitot’s spots were above the WHO level. Accordingly, 
effective preventive measures should be designed to 
reduce VAD prevalence.

Future Direction of This Study
Health extension workers should continuously educate the 
community about night blindness, Bitot’s, the causes, the 
prevention and other issues. There should be community- 
based education to increase the awareness and knowledge 
about vitamin A and the deficiencies, consumption of 
diversified diets. Further studies are recommended to 
assess the subclinical vitamin A status of the children in 
the area.

Limitation of the Study
Children who had a problem of seeing during day time and 
those who were blind at the time of data collection were 
excluded. Therefore, this study could not detect the VAD 
of this segment of the population.
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