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Background: Ultraviolet radiation is electromagnetic radiation or light having a wavelength 
of less than 400 nm but greater than 100 nm. Ultraviolet radiation, majorly from sunlight, can 
potentially damage any organ that is exposed to any part of its spectrum. Aside from the skin, 
the organ most susceptible to sunlight-induced damage is the eye. Ultraviolet radiation is 
reported to be the cause of multiple ocular problems ranging from benign conditions like 
pterygium and pinguecula to ocular malignancies such as basal cell carcinoma which finally 
leads to visual impairment and blindness. Protection practice is mandatory to avoid the 
burden of diseases caused by ultraviolet exposure and maximizing the protection measures 
implementation is important. To maximize this, it is essential to know the current practice 
and the associated factors affecting the usage of protective devices in the study area.
Methods: Community-based cross-sectional study was conducted from April to May 2019 
on 453 study participants. The study participants were selected through a systematic random 
sampling method. Data were collected using a pretested structured questionnaire. The 
analyzed result was summarized and presented using texts, tables and charts. A Chi-square 
test was applied to assess the significant association.
Results: A total of 430 study subjects were participated and completed the questionnaire 
with a response rate of 94.92%. The mean age of the study participants was 35.3 (SD±6.68). 
Two hundred forty-three (56.5%) study participants were males. About 228 (53%) of 
participants were married, and 356 (82.8%) were Christian in religion. From the total 
study participants, 173 (40.23%) had good practice in protecting the eye from ultraviolet 
radiation damages while the remaining 59.77% had poor practice. A significant association 
was found between sex and protection practice of the eye from ultraviolet radiation damages.
Conclusion: The majority of the study participants had poor protection practice of the eye 
from ultraviolet radiation damages. Improving awareness and protection practice are vital to 
reduce the burden of ocular abnormalities due to excessive exposure to ultraviolet radiation.
Keywords: ultraviolet radiation, protection practice, Addis Zemen Town, Ethiopia

Introduction
Ultraviolet radiation is an electromagnetic spectrum with a short wavelength between 
100 and 400nm. Prolonged exposure to the sun increases exposure to this radiation 
which can cause chronic skin,1 ocular and immune-related health problems.2,3

The sensitivity of the eye to ultraviolet radiation (UVR) has been documented in 
both animal and human studies.4 Ultraviolet radiation is reported to be the cause of 
multiple ocular problems ranging from benign conditions like pterygium and 
pinguecula to ocular malignancies such as basal cell carcinoma.4–12
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Even though the contribution of UV radiation to the global 
burden of disease has not yet been quantified, 25–33% of the 
global disease burden can be attributed to environmental risk 
factors. According to estimates by the World Health 
Organization, Worldwide, 12 to 15 million people become 
blind from cataracts annually, of which up to 20% may be 
caused or enhanced by sun exposure.3 To avoid the conse-
quences of ultraviolet radiation on the eye there are several 
protective measures to be taken. Wearing wide-brimmed hat,13 

sunglasses,13–15 wearing glasses with anti-reflective 
coatings,16 avoiding mid-day sun and provision of shades can 
reduce the ocular dose of ultraviolet radiation.13

Worldwide, some studies suggest that there has been an 
increase in the awareness of adverse effects of ultraviolet 
radiation exposure on the skin1,5,13,17–19 and even lesser 
studies on the eyes, however having the awareness and 
knowledge does not guarantee the use of the appropriate 
protective measures.5,6,12,18,20

The few studies conducted show that there is poor 
practice of implementing the protective measures against 
ultraviolet exposure of the eyes,5,6,21,22 and since the usage 
of protection practice is mandatory to avoid the burden of 
diseases caused by the ultraviolet exposure, maximizing 
the protection measures implementation is important. In 
order to maximize this, it is essential to know the current 
practice and the associated factors affecting the usage of 
protective devices. In the study area, there is no evidence 
suggesting the current practice creating a knowledge gap 
and affecting which measures to take for the future in 
reducing the burden of ultraviolet exposure-related ocular 
morbidities. This study aims to fill the gap and provide 
baseline data on the current protection practice and asso-
ciated factors of ultraviolet radiation hazards to the eye.

Methods and Materials
Study Design, Study Area and Period
A community-based cross-sectional study was conducted 
in Addis Zemen town, Northwest Ethiopia, from April to 
May 2019. Data obtained from Addis Zemen town admin-
istration’s statistical office indicated that Addis Zemen city 
is located ~650 kilometers from the capital city of 
Ethiopia, Addis Ababa. It is a town in northwest 
Ethiopia with a latitude and longitude of 12°07ʹN 37° 
47ʹE and an elevation of about 1975 meters above sea 
level. The place is classified as humid subtropical border-
ing with subtropical high lands where ultraviolet radiation 
from sunlight could have a hazardous effect. According to 

the 2007 Ethiopian national census, the city has a total 
population of 37,347 with four Kebeles (the smallest 
administrative unit) which hosts approximately 14,232 
households. There are one governmental hospital, one 
health center and few private clinics.

Study Population, Sample Size and 
Sampling Procedure
The study population was all adults living in Addis Zemen 
town. The sample size was determined by using the single 
population proportion formula with the following assumptions. 
Level of significance (α) = 5% (with a confidence level of 
95%), marginal error (w) = 4%, P=22% (0.22) (taken from 
similar study done in Australia by considering regular and 
frequent use of sunglass as a good practice in protecting ultra-
violet radiation),5 Z-value of 1.96 at 95% for a confidence 
level. (n= sample size, P= proportion, w= marginal error).

n ¼
Z2α=2pð1 � pÞ

W2 

¼
ð1:96Þ2ð0:22Þð0:78Þ

ð0:04Þ2 

=412
Considering 10% for non-respondents, the final sample 

size determined was 453.
A simple random sampling method was used to select 

the first household and then systematic random sampling 
with an interval of 31 (k=31) was applied to select the 
remaining households. A simple random method (lottery) 
has been employed in a household when there was more 
than one participant in the selected household. Participants 
with a serious illness that makes them unable to commu-
nicate directly or through the translator to the interviewer 
were excluded. Individuals who stay indoors or who were 
not exposed to any other sources of ultraviolet radiation 
for the last one year were not also included in the study.

Data Collection Tool and Procedure
The data were collected using a structured and standardized 
questionnaire. The questionnaire comprised 8 socio- 
demographic questions, 10 major and 4 elaborative questions 
regarding the protection practice of the eyes from ultraviolet 
radiation damages. The questionnaire was first prepared in the 
English language, then translated to Amharic (local language), 
and later back-translated to the English language to maintain its 
consistency. The data were collected by trained optometrists 
through face to face interviews.
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Protection practice was also assessed by using 14 ques-
tions. Each correct response was scored as 1 and each 
wrong response had a score of 0. The sum of scores varied 
from 0 to 14 points. Finally, the overall protection practice 
of the eyes from ultraviolet radiation damage was categor-
ized as good or poor using the mean score as a cutoff 
point. Participants who scored the mean and above were 
considered as doing good practice while any score below 
the mean was grouped under poor practice.

Data Analysis
After the data were checked for completeness and cleared, it 
was coded and entered into Epi-data version 3.1 and analyzed 
by SPSS version 20. The descriptive statistics parameters were 
summarized using measures of central tendency and disper-
sion. A Chi-square test was applied to identify possible asso-
ciations of factors for the protection practice of the eye from 
ultraviolet radiation damages. The analyzed data were orga-
nized and presented in a tabular form.

Results
Socio-Demographic Characteristics of 
Study Participants
In this study, a total of 430 study subjects were participated and 
completed the questionnaire with a response rate of 94.92%. 
The mean age of the study participants was 35.3 (SD±6.68). 
Two hundred forty-three (56.5%) study participants were 
males while 228 (53%) of participants were married and, 356 
(82.8%) were Christian in religion. Almost half (48.6%) of the 
study participants had completed either primary or secondary 
school. Regarding the study participants’ occupation, 123 
(28.60%) was employed followed by merchants, 116 (27%) 
(See Table 1).

Protection Practice of the Eye from 
Ultraviolet Radiation Damage
From the total study participants, 173 (40.23%) had good 
practice in protecting the eye from ultraviolet radiation 
damages while the remaining 59.77% had poor practice (See 
Figure 1).

Wearing Time and Mechanism of 
Protection of the Eye from Ultraviolet 
Radiation
Among ultraviolet protection users, 112 (26.04%) used 
either sunglasses or photochromic lenses followed by 

antireflection coated glasses. A significant number of 
participants, 123 (28.6%) did not use any type of 
protection.

More than 70% of protection users wore their protec-
tion device between 10 AM and 2 PM when ultraviolet 
radiation reaches its peak. The majority of study partici-
pants used protective device to protect ultraviolet radiation 
from sunlight (see Table 2).

Association Between Protection Practice 
and Socio-Demographic Characteristics
Among participants who had poor protective practice, 
males account for 35%. Fifty percent of participants 

Table 1 Socio-Demographic Characteristics of Study 
Participants in Addis Zemen Town, Northwest Ethiopia, 2019

Variables Frequency (n=430) Percent (%)

Sex

Male 243 56.51

Female 187 43.49

Age (Years)

< 25 126 29.30
26–30 98 22.79

31–43 101 23.49
>43 105 24.42

Religion
Christian 356 82.79

Muslim 74 17.21

Marital status

Single 161 37.44

Married 228 53.03
Divorced 27 6.28

Widowed 14 3.25

Educational status

No education 91 21.16

Non-formal education 63 14.65
Primary school 107 24.88

Secondary school 102 23.72

College and above 67 15.58

Occupation

Employed 123 28.60
Merchant 116 26.98

Student 103 23.95

Housewife 64 14.88
Other 24 5.58

Household income
<2500 ETB 183 42.56

≥2500 ETB 247 57.44
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with poor protective practice are Christians in their 
religion.

By applying the chi-square test, a significant asso-
ciation has been found between sex and protection 
practice of the eye from ultraviolet radiation damages 
(P=0.03) but no other significant association was 
obtained between socio-demographic variables and 

protection practice of the eye from UVR damages 
(See Table 3).

Discussion
In this study, the proportion of good practice to protect the 
eye from ultraviolet radiation damage was 40.23% (95% 
CI: 36.62–48.91%) which was in line with studies done in 
Canada, Brazil and Malta.23–26 This level of protection 
practice is categorized as low which needs prevention 
and protection campaigns to reduce the damages of ultra-
violet radiation.

The proportion of protective practice in this study is 
lower than studies done in different states of America 
(69% and 80%) and Australia (71% and 61%).6,27–29 

Table 2 Wearing Time, Protective Device and Sources of 
Ultraviolet Radiation Among Adults in Addis Zemen Town, 
Northwest Ethiopia, 2019

Variables Frequency Percent (%)

Protection materials/means 
(n=430)

Sunglass/photochromic lens 112 26.04

Combined ARC and tint glasses 57 13.25
Occupational safety glass 38 8.83

Brimmed hat 35 8.13

Clothes 21 4.88
Umbrella 29 6.74

No protection 123 28.60

Others 15 3.49

Protection wearing time (n=307)
12 AM to 10 AM 35 11.40
10 AM to 2 PM 221 71.97

2 PM to 12 AM 51 16.61

Protection of eye from (UVR 
sources) (n=307)

Sunlight 170 45.95
Welding arc 38 10.27

Visual display units emissions 52 14.05

Reflection from snow/ocean/sea 18 4.86
Reflection from buildings/roads 21 5.68

Others 7 1.89

40.23%

59.77%

Protection practice 

Good practice

Poor practice

Figure 1 Protection practice of the eye from ultraviolet radiation among adults in 
Addis Zemen town, Northwest Ethiopia, 2019.

Table 3 Distribution of Protection Practice Among Socio- 
Demographic Characteristics in Addis Zemen, Northwest 
Ethiopia, 2019

Variables Protection Practice

Good Poor p-value

Sex
Male 94 149 0.03

Female 79 108

Age
<25 50 76 0.52
26–30 39 59

31–43 41 60

>43 43 62

Religion
Christian 143 213 0.82
Muslim 30 44

Educational status
No education 37 54 2.75

Non formal education 25 38

Primary school 43 64
Secondary school 41 61

College and above 27 40

Occupation
Employed 49 74 0.16

Merchant 47 69
Student 41 62

Housewife 26 38

Others 10 14

Household income (ETB)

<2500 74 109 0.21
≥2500 99 148

Abbreviations: ETB, Ethiopian Birr; household income, average monthly house-
hold or family income.
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This difference may be due to variations in the nature of 
the profession, time spent recreation, geographical location 
and level of knowledge. Study subjects (over 80%) in the 
USA who use ultraviolet protective devices were life-
guards in their profession. Because of the nature of the 
profession, these subjects are forced to use the protective 
device but none of the participants in this study were 
lifeguards. The other study in Galveston, USA (69% use 
protective device) includes participants who spent the 
majority of their at the beach area. The study subjects in 
western Sydney (Australia-61% use protective devices) 
were outdoor workers. Both in the American and 
Australian studies, the proportion of awareness and knowl-
edge about the protection of UVR is high which leads to 
a better use of the protective device to avoid its damage. In 
the study area, there are only a few awareness campaigns 
and low eye care service utilization. Additionally, the 
study settings both in Australia and America are at higher 
risk of UVR exposure which enforces individuals to use 
the protective device.

However, the protective practice of the eye from ultra-
violet radiation damages found in this study was higher 
than the studies done in South Australia, Brazil, South 
Africa and California (America).5,30–32 The difference is 
likely due to the differences in the study population char-
acteristics. The study subjects in South Australia (1–18 
years) and Brazil (university students with a mean age of 
22 years) were younger than this study (mean age 35.3 
with a range of 18–85 years). There were also differences 
in sampling technique and sample size (large sample size 
in the case of South African study). Another possible 
explanation for this difference could be the criteria or 
base of classification as some of the studies used median 
and other methods to classify protective practice than the 
mean value. Likewise, the possible source of differences 
includes; study design and settings, socio-economic varia-
tions, level of awareness and health care seeking and 
utilization.

Sex was found to have a significant association with 
the protective practice of the eye from ultraviolet radiation 
damages (P=0.03). This finding was evidenced and sup-
ported by other studies.27,31 This could be explained in 
either way as most males are outdoor workers where they 
are at a state of exposure to ultraviolet radiation. This 
frequent exposure may enforce subjects to use some type 
of protective device to prevent the damaging effects of 
ultraviolet radiation on the eyes. On the other side, females 
are more conscious of their beauty and usually protecting 

their bodies from sunlight exposure by sunscreens and 
umbrellas.

As a limitation of the study, there were limited works 
of literature done in the area which makes the comparison 
a bit difficult. Most of the published researches reviewed 
in this study were more on skin protection. Additionally, 
works of literature did not label the habit of protection 
practice but focused on the type of protection methods and 
devices which make direct comparison and explanation 
were not adequate.

Conclusion
The majority of the study participants had poor protection 
practice of the eye from ultraviolet radiation damages. 
A significant association was found between sex and pro-
tection practice of the eye from ultraviolet radiation 
damages. Improving awareness and protection practice 
are vital to reduce the burden of ocular abnormalities due 
to excessive exposure to ultraviolet radiation.
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