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Abstract

Due to the depletion of the atmospheric ozone, 
there is currently a great concern for the phototoxic 
effects of sunlight on humans worldwide. The pur-
pose of this study was to evaluate the awareness 
of the phototoxic effects of sunlight among a sam-
ple of South African university students.  A ques-
tionnaire on awareness of the adverse effects of 
excessive exposure to sunlight was completed by 
the participants and findings were analyzed. Ages 
of the participants (n=1832) ranged from 17 to 55 
years (mean = 21.03 ± 3.44) and there were 43.7% 
males and 56.3% females.  Many, (73.9%) agreed 
that excessive exposure to the sun is harmful to 
health, but only 56.9% could adequately explain 
how it is harmful to health.  Many, (68.2%) agreed 
that fair-skinned individuals are more likely to be 
affected by the sun than dark-skinned ones.  Only 

52% reported that childhood exposure to sunlight 
is more dangerous than adulthood exposure. A 
few (32.9%) agreed that short term intensive ex-
posure was more dangerous than chronic regular 
moderate exposures.  Although 72.3% had heard 
about ultraviolet (UV) radiation, only 47.1% had 
heard of cataracts and fewer (25.7%) agreed that 
cataracts can be caused by UVR exposure.  A few 
(28.7%) had heard of macular degeneration, but 
only 17.6% agreed that it can be caused by UVR.  
Although awareness was good in certain aspects, 
it was poor in others; suggesting the need for an 
awareness campaign among South Africans. It 
is recommended that the awareness campaign 
should include avoidance of excessive exposure 
and the use of appropriate protective devices. (S 
Afr Optom 2010 69(3) 146-151) 
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Introduction

Radiation from sunlight has some form of bio-
logical effects on humans, some of which can be 
very dangerous to health.  Exposure to UV radiation 

(UVR) is generally considered to be detrimental to 
human health and the major natural source of UVR is 
sunlight, although exposure to artificial sources in the 
workplace can also emit UVR1, 2. There is a general 
agreement from epidemiological studies that expo-
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from the Research and Ethics Committees of the 
University of Limpopo, South Africa, where the first 
author was formally located. A questionnaire was 
used as the instrument for data collection.  Copies 
were distributed to the students at the University of 
Limpopo, University of Johannesburg, University of 
KwaZulu Natal and the Cape Peninsula University of 
Technology.  These universities were chosen because 
the authors were staff members of the universities. 
Class lists of randomly selected departments were ob-
tained with the permission of the Deans of Faculties 
and Directors of Schools. Systematic sampling was 
used to select the participants. Participants were in-
formed of the purpose and procedure involved in the 
study and those who agreed to partake in the study 
signed the consent forms. They were assured of the 
confidentiality of information provided. Copies of the 
questionnaire were distributed to the participants by 
the researchers and trained assistants.  Participants 
were required to respond ‘yes’, ‘no’, ‘no idea’ or pro-
vide answers to given questions. The response rate 
was 87%.  Data from the questionnaire were analysed 
with the descriptive and Pearson’s chi squared sta-
tistics of the Statistical Package for Social Sciences 
(SPSS) computer programme.   

Results

A total of 1855 questionnaires were received from 
the participants, but 1.24% questionnaires were re-
jected due to grossly incomplete data.  The ages of 
the 1832 respondents included in the analysis ranged 
from 17 to 55 years (mean = 21.03 ± 3.4).  They in-
cluded 43.7% males and 56.3% females.  Many, 
(68.3%) were blacks, 20% were whites, 3.4% were 
Indians and 7.4% were coloureds. Others, (0.9%) 
did not indicate their races.  Percentage responses to 
questions on sunlight exposure (Questions 1-6) and 
sunlight in relation to cataract and macular degenera-
tion (Questions 7-11) are illustrated in Figures 1 to 6.  
Responses were good on the knowledge of sunlight 
exposure (Figure 1) and race had a consistently signif-
icant influence on the responses (p < 0.05, Figure 2).  
Females appeared to have greater awareness as they 
had statistically significant greater correct responses 
than males in most of the questions 7-9 (Figure 3).  
For questions on sunlight in relations to cataract and 
macular degeneration, responses were generally poor 

sure to UVR is a major cause of each of the common 
types of skin cancer such as basal cell carcinoma, sq-
uamous cell carcinoma and melanoma3, 4. The skin of 
the eyelids may be affected by each of these carci-
nomas as well as melanoma. Age and latitude-related 
factors have been found to influence melanoma rates5 
and exposure at a young age has been reported to be 
more detrimental than adulthood exposure3.   

Excessive exposure to solar UV and infra-red (IR) 
radiations can damage various ocular tissues6-8.   Ul-
traviolet radiation exposure can result in eye diseases 
such as cataract9, age-related macular degeneration10, 11 
and neoplasms12, 13.  Epidemiological and experimen-
tal reports agree on the association of sunlight with 
the formation of cortical and posterior subcapsular 
cataracts9, 14, 15, 16.   Age related macular degeneration 
is a major cause of visual impairment among the eld-
erly, especially Caucasians and those with light irides10 
and there are many recent reports in support of the asso-
ciation between sunlight and the condition11, 17-19.  Ocu-
lar surface squamous neoplasia (OSSN) involving 
the conjunctiva and cornea commonly occur among 
those who live in geographic areas exposed to high 
levels of UVB12. Basal cell carcinoma in the eye has 
also been considered to be due to UVR20.  Pterygium 
occurs most commonly in very sunny climates and 
there is evidence that it is also related to solar UVR 
exposure21-23.  Population studies have supported the 
views that absorption of UVR plays a role in the de-
velopment of a pterygium24-26.  

South Africa has extensive coastal areas and many 
teenagers and adults spend a significant amount of 
time at the beaches.  Also, many people spend a large 
amount of time outdoors for vocational or social rea-
sons.  No records of any previous studies on the ad-
verse effects of sunlight and prevention practices in 
South Africa could be found. Also, there is no existing 
information on UV related systemic and eye diseases 
in the country. Therefore, it was of interest to the re-
searchers to assess the awareness of a sample of the 
population on the adverse effects of exposure to so-
lar radiations.  Findings of this study may dictate the 
need for awareness campaigns and behaviour modifi-
cation towards sunlight. These would help to prevent 
diseases which might be related to solar-radiation.

Methods
Approvals to conduct this study were obtained 
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(Figure 4) as correct responses were less than 50% 
in four out of the five questions.  Although Indians 
and whites appeared to have greater awareness, race 
factor was significant only, in questions 7, 8 and 10 
(Figure 5). Although, in general, females appeared to 
have greater awareness than males, the difference was 
only significant in question 8 (see Figure 6).

Although 73.9% of the respondents agreed that 
excessive exposure to sunlight could be harmful to 
health, only 56.9% were correct in their explanation 
of how it could be harmful.  The responses on UVR, 
cataract and macular degenerations in relation to race 
are shown in Tables 3 and 4, and in relation to gender 
are shown in Tables 5 and 6. Gender was not a sig-
nificant factor in all the responses (p >0.05), except 
hearing about cataract.  Among those who had heard 
of UVR, 50.3% heard about it from a teacher/lecturer, 
25.9% from books/ magazines, (18.7%) from radio/
television and others (5%) from other sources. The 
highest proportion of those who had heard it from 
books (64.2%) were Blacks and the highest propor-
tions of those who heard it from books/magazines 
(78%) or radio/ television (64%) were Whites.  More 
females, (29.1%) than males (21.7%) had heard of 
it from books or magazines.  There was no signifi-
cant racial or gender factor on the various sources of 
awareness about the UVR (p >0.05).  The responses 
to the following questions are illustrated in Figures 1 
- 6:

1.   

2
3.

4.

5.

6.

7.
8.
9.
10.
11.

Figure 1:  Showing the percentages of the correct, wrong and 
‘no idea’ responses to questions 1-6.   Those who did not provide 
answers were considered as having no idea. For most of ques-
tions, correct answers were more frequent than incorrect or ‘no 
idea’ responses. 

Figure 2:  Showing the percentages of respondents within each 
race who gave the correct answers to questions 1-6. Indian and 
White respondents consistently appeared to have greater aware-
ness on sunlight exposure. 

Figure 3:  Showing the percentages of respondents within each 
gender who gave the correct answers.  The percentages of the 
respondents who provided the correct answers among those who 
responded to each question are shown as total. Females appeared 

Is excessive exposure to the sun harmful to 
your    health?  
Can exposure to sunlight result in skin cancer?   
Are fair skinned persons more likely to be af-
fected by the sun than dark skinned?
Does greater exposure to the sun result in greater 
risk of cancer? 
Is excessive childhood exposure to UV more 
dangerous than adulthood exposure?
Does term intensive exposure to the sun more 
dangerous than chronic moderate exposure?  
Have you heard of ultraviolet radiation?  
Have you heard of a cataract?    
Can UVR from the sun cause cataract? 
Have you heard of macular degeneration?  
Can UVR from the sun cause macular degenera-
tion? 
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to have greater awareness than males.

Figure 4: Showing the percentages of respondents who reported 
‘Yes’, ‘No’ and ‘no idea’ to questions 7-11.  Generally, correct 
responses were low, being less than 50% in most of the ques-
tions. 

                       
Figure 5.  Showing the percentages of correct responses within 
each race for questions 7-11.  The Indians and Whites appeared 
to have greater knowledge on these aspects.  Correct responses 
were higher for having heard of UV and cataract (questions 7 
and 8)

Figure 6.  The percentages of respondents within each gender 
who gave correct answers to questions 7-11.  The percentages of 
the respondents who provided the correct answers among those 
who responded to each question are shown as total.  

Discussion

With the current epidemic of HIV/AIDS, tubercu-
losis and malaria in many parts of Africa, the focus 
of many governments and non-governmental organ-
izations (NGOs) on the continent is on these areas.  
Blindness and other health issues are receiving less 
attention.  As excessive exposure of the eyes to sun-
light has serious eye health implications, this article 
is aimed at providing information on the awareness 
of health risks on exposure to sunlight among South 
African university students. Findings will therefore, 
dictate the need for awareness campaigns against un-
necessary exposure in order to reduce phototoxic ef-
fects of sunlight among South Africans.  The major-
ity of the subjects in this study were in their twenties 
and those in this age group are more likely to spend 
a long time in the sun for leisure purposes. Also, they 
are the age groups who are child bearing or likely to 
start having children soon, so it is important to know 
that they are aware of the adverse effects of solar ra-
diation, so that they could educate and protect their 
children against the adverse effects as well.  

Although 74% of the respondents in this study re-
ported ‘yes’ to the question that excessive exposure 
to the sun is harmful to health (Figure 1); only 56.9% 
gave the correct explanation for how it could be harm-
ful to health. These findings are a significant cause 
for concern, particularly considering that the sample 
were university students who were considered to be 
more aware of this aspect than the general popula-
tion.  Also, the 31.8% of the respondents who either 
responded ‘no’ or did not respond to the question that 
fair-skinned individuals are more likely to be affected 
by the sun than dark-skinned ones (Figure 1) is of 
concern because it has been well reported that those 
with fair skin are at greater risk for eye problems10.  

Although a large proportion (82.8%) responded 
‘yes’ to the statement that greater exposure to sunlight 
can result in a greater risk of cancer; a higher percent-
age is desirable.  Only 52% responded ‘yes’ to the 
question: Is excessive childhood exposure to sunlight 
more dangerous than adulthood exposure?  Also, only 
32.9% reported ‘yes’ to the question: Is short term in-
tensive exposure more dangerous than chronic regular 
moderate exposure (Figure 1)? These are considered 
poor and reflect the need for educational campaigns 
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on the adverse consequences of sunlight exposure, es-
pecially with regard to childhood exposure. 

 The White respondents in this study were more 
aware of the adverse effects of the sun than other 
races (Figure 2).  This is good because it has been 
reported that those with light skin are more prone to 
skin cancer and other adverse effects of the sun than 
the dark-skinned ones.  However, it has been reported 
that, although skin cancer is less common in persons 
with darker skin colour than in the light skinned Cau-
casians, it is often associated with greater morbid-
ity and mortality in the darker skinned individuals28. 
Therefore, protection against the adverse effects of 
sunlight should be taken seriously by all persons, ir-
respective of skin colour. 

The current study found that females appeared to 
have greater awareness of the risks of exposure to sun-
light than the males in many of the responses (Figure 
3); which is in agreement with previous studies29, 30. 
A possible explanation for this trend could be the 
exposure to knowledge based on reading material.  
Anecdotal evidence suggests that females are more 
likely to read these magazines than males and thus be-
come more aware of the effects of UVR.  It was also 
found that more females (29.1%) than males (21.7%) 
heard about UVR from books or magazines. Distinct 
gender differences were also observed in a study by 
Jansson et al31 on the evaluation of a health educa-
tion intervention regarding skin cancer prevention 
among students in a preschool vocational programme 
wherein females reported a significantly greater inter-
est in protecting children than their male counterparts. 
Branstorm et al 32 also found that women used protec-
tive measures more often than men when in the sun, 
which supports the greater awareness among females 
in the present study.  

Knowledge of cataract and macular degeneration 
and the role of UV in their aetiology was poor among 
all races and genders (Figure 4-6).  Less than half 
(47.1%) of the respondents reported to have heard 
of a cataract and only 25.7% were aware that it can 
be caused by UVR from the sun (Figure 4). These 
findings are of concern since according to the World 
Health Organisation (WHO) 27, cataracts remain the 
leading cause of blindness globally, especially in the 
developing countries.  Although several studies11, 17-19 
have associated macular degeneration to UV exposure, 
only 28.7% of the respondents reported to having heard 

of macular degeneration and only 17.6% agreed that 
UV radiation from the sun could cause it.  Therefore, 
an awareness campaign among the general population 
around the risks of UV exposure and its prevention 
could help reduce the risk of developing these condi-
tions in the country.

Conclusion

While the responses showed that the respondents 
were informed in certain areas, they had poor aware-
ness in others. In view of these findings, there is a 
need for an awareness campaign about excessive solar 
radiation exposure in South Africa.  Such campaigns 
should include avoidance and protective strategies 
against excessive exposure to solar radiation.  These 
would include the use of appropriate sunshades, wide 
brim hats, appropriate protective clothing and um-
brellas and the use of appropriate eye protection de-
vices to protect against solar radiations as suggested 
by previous authors33, 34.  
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