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Abstract

Exposure to sunlight has been associated with 
several ocular conditions such as cataract, age-re-
lated macular degeneration, and conjunctival neo-
plasm. Knowledge of protective modalities and 
good behavioural practice involving eye protection 
is essential to prevent adverse effects of sunlight. 
The purpose of this study was to establish knowl-
edge amongst randomly selected university students 
in South Africa, of prevention modalities against 
the adverse effects of sunlight. A questionnaire re-
lating to the knowledge of preventive modalities 
was completed by randomly selected students from 
four universities selected by convenience sampling.   
Questionnaires completed by one thousand, eight 
hundred and thirty two (N =1832) subjects were 
analysed with descriptive statistics using Stata ver-
sion 10.  The participants’ ages ranged from 17 to 
55 years (mean = 21.03 ± 3.4 years).  They includ-
ed 43.7% males and 56.3% females.  They were 
68.3% Blacks, 20.0% Whites, 3.4% Indians and 
7.4% Coloureds. Many (82.3%) of them knew that 
excessive exposure to sunlight can adversely affect 
the eyes. Only 28.5% reported that they often wore 
sunglasses outdoors. Only 38.5% of the partici-

pants knew that not all spectacles or contact lenses 
could protect eyes from ultraviolet radiation. How-
ever, many, 87.7% and 69.5% respectively knew 
that sunglasses and spectacles could be specifically 
designed to block UVR from entering the eye. Just 
over half (52.7%) knew that contact lenses can be 
specifically designed to block the UVR. Many, 
(68.4%) agreed that wearing hats with brims could 
protect the eyes against harmful radiation from the 
sun and the majority, 95.8% agreed that there was a 
need for awareness campaigns about the effects of 
the sun on the eye and against excessive exposure. 
Female respondents had more knowledge of pre-
ventive modalities than the males.  Knowledge of 
preventive modalities among the respondents var-
ied significantly with the type of questions and was 
poor for certain questions. This suggests a need for 
an eye protection awareness campaign amongst the 
general population in South Africa, about the pos-
sible adverse effects of sunlight on the eye and ap-
propriate protective practices. 

Key words: Sunlight adverse effects, ultraviolet 
radiation, sunglasses, tinted lenses, tinted contact 
lenses.
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Introduction
The sun provides heat, light and energy for the 

entire solar system1. The human body is exposed to 
terrestrial sunlight containing UVB (295-315 nm), 
UVA (315-400 nm), visible light (400-750 nm) and 
infra red (750 nm to 1 mm) radiations2.  The major 
source of ultraviolet radiation (UVR) is solar radia-
tion, although artificial sources in the workplace can 
also emit this radiation3, 4.  Exposure to solar UVR 
is the major environmental factor implicated in the 
development of skin cancers, as well as eye damage 
and skin photo-ageing5. There is general agreement 
from epidemiological studies that exposure to UVR 
is a major cause of each of the common types of skin 
cancer (basal cell carcinoma, squamous cell carcino-
ma and melanoma)6-9.    

Ultraviolet radiation damage to the eyes is as a 
result of acute or cumulative (long term) exposure.  
The most commonly known adverse effect of solar 
UVR is inflammation of the cornea (photokeratitis) 
which is caused by UVB and usually resolves without 
long term consequences within 48 hours2, 10.  How-
ever, extended exposure to the various components 
of solar UVR can result in other eye diseases such 
as melanoma of the uvea4 and lids11, 12, cataract13-15, 
age-related macular degeneration (AMD)16-20, ptery-
gium21-24 and conjunctival neoplasms25-26.  It has also 
been reported that infra-red radiation can be harmful 
to the eye, causing damage to the cornea (photokera-
titis), lens and the retina 27.    

 Many teenagers and young adults in South Africa 
spend significant amounts of time outdoors especially 
at the beaches. Therefore, there is a need to assess 
their knowledge of the adverse effects of exposure 
to solar radiation and prevention practices.  Such in-
formation is currently not available in the literature. 
Therefore, the aim of this study was to randomly sam-
ple university students in South Africa to establish 
their knowledge of protection against adverse effects 
of solar UV radiation. A preventative attitude and be-
haviour modification can greatly reduce the risk of 
the adverse effects of sunlight.  

 
Methods

This is an explorative study to determine the knowl-
edge of eye protection among selected university stu-
dents in South Africa with regards to solar radiation.  

A pre-coded questionnaire (Appendix 1) was used to 
collect data for this study.  The purpose of the study 
and procedure were indicated on the questionnaire 
and the participants were informed that participation 
in the survey was voluntary.  Research and Ethics ap-
proval for the study were obtained from the Research 
and Senior Degrees Committee, as well as the Ethics 
Committee of the University of Limpopo.  Follow-
ing approvals, a pilot study was conducted among 20 
University of Limpopo students, after which neces-
sary amendments were made to the questionnaire. 
The final questionnaire was randomly distributed to 
students at the University of Limpopo, University 
of Johannesburg, University of KwaZulu-Natal and 
Cape Peninsula University of Technology with the 
help of trained assistants. Convenience sampling was 
used to select the universities as these were the insti-
tutions where the different authors work. Also, con-
venience sampling was used to select participants. 
Research assistants were employed and assigned to 
various Faculties in the Universities to distribute the 
questionnaires. All registered students of the selected 
institutions were eligible for participation. Data from 
the questionnaires was analyzed using the Stata ver-
sion 10 statistical programme. Descriptive statistics 
were used, namely frequencies, ranges, means and 
standard deviations and Chi squared tests were used 
to establish association between gender and some of 
the variables.  

Results
A total of 1855 subjects completed the question-

naire in this study, but 23 of the completed question-
naires were rejected due to gross omission of data.  
The ages of the remaining 1832 respondents included 
in the analysis ranged from 17 to 55 years (mean = 
21.03 ± 3.4 years).  A large proportion, 1698 (92.5%) 
were between the ages of 17 and 25. The subjects in-
cluded 801 (43.7%) males and 1031 (56.3%) females.  
Many, 1252 (68.3%) were Blacks, 366 (20.0%) were 
Whites, 63 (3.4%) were Indians and 136 (7.4%) were 
Coloured. Fifteen (0.9%) did not indicate their race.  
The majority, 1142 (62.3%) were from the Faculties 
of Science, Health Sciences and Engineering.  Oth-
ers were from the Faculties of Arts or Social Sciences 
(656, 35.8%). Thirty-four (1.9%) did not indicate 
their faculties of origin.   
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Many 1495 (82.3%) of the respondents knew that 
excessive exposure to sunlight can adversely affect 
the eyes. Other responses to this question are shown 
in Table 1. Those who knew this were 41.1% males 
and 58.9% female.  There were more participants 
among the females (86.1%) than among the males 
(77.3%) who knew that excessive exposure can ad-
versely affect the eyes (p < 0.05). The percentages of 
each gender who knew this are included in Table 2.  
Of the 1159 who responded to how excessive sunlight 
exposure can affect the eyes, 1071 (92.4%) reported 
that it can damage the eyes, 5 (0.4%) reported that 
it can cause blindness.  Others, 83 (7.2%) gave an-
swers considered to be irrelevant. When asked how 
often they wore sunglasses outdoors, 515 (28.5%) 
reported ‘often’, 593 (32.8%) reported ‘rarely’, 699 
(38.7%) reported ‘never’. Those who reported wear-
ing sunglasses often were 35% male and 65% females 
and included more of the female (33.0%) than males 

(22.8%).  Only a minority, 777 (42.4%) of the total 
respondents, reported currently having sunglasses.  
Among these, 259 (33.3%) bought them from optom-
etrists or opticians, 471 (60.6%) bought them from 
shops and 47 (6.1%) bought them from other sourc-
es.  

A smaller proportion 649 (35.7%) knew that ordi-
nary spectacles or contact lenses cannot protect the 
eyes from UV radiation (Table 1).  These included 
277 (42.7%) males and 372 (57.3%) female re-
spondents and there were more females than males 
who knew this (p<0.05, see Table 2).  Eight hundred 
and six (44.6%) knew that not all colours of tint can 
block out UV radiation. These respondents were 333 
(41.3%) females and 473 (58.7%) females. The pro-
portions among each gender who gave this response 
are shown in Table 2. Again, more respondents among 
the females gave correct answers than males but the 
difference was not significant (p > 0.05).  

Table 1:  The number and percentages (in parentheses) of all participants who responded to the questions are indicated in the 
table.  The number and percentages of participants who got the answers correct varies significantly.

Questions Yes No No  idea
Can excessive exposure to sunlight affect 
your eyes?

1495 (82.2%) 152 (8.4) 170 (9.4)

Can ordinary spectacles or contact lenses 
protect your eyes from UV radiation?

699 (38.5) 649 (35.7) 468 (25.8)

Do all colours of tint block out UV radia-
tion?

392 (21.7) 806 (44.6) 610 (33.7)

Can wearing hats with brims protect your 
eyes against harmful radiation from the sun?

1237 (68.4) 332 (18.4) 240 (13.2)

Table 2:  Intra-gender (within gender) responses who responded to the questions as stated.  A greater percentage of females 
(86.1%) than males (77.3%) knew that excessive sunlight can adversely affect the eyes.  Higher percentages of the females knew 
the correct answer to all the questions included in the table.
	   	        	  

Questions Males Females
Yes No No Idea Yes No No Idea

Can excessive exposure to sunlight 
affect your eyes?

77.3 11.0 11.7 86.1 6.4 7.5

Can ordinary spectacles or contact lenses
 protect your eyes from UV radiation?

38.6 34.8 26.5 37.4 36.4 25.2

Do all colours of tint block out UV radiation? 22.3 41.3 35.6 21.2 46.5 32.3
Can wearing hats with brims protect your  
eyes against harmful radiation from the sun? 

67.5 18.4 14.2 69.1 18.4 12.6
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When asked whether sunglasses can be specifical-
ly designed to block the UVR from entering the eye, 
1783 (97.3%) participants responded. Many (87.7%) 
agreed (Table 3). Those who agreed were 665 (42.6%) 
males and 898 (57.5%) females, whereas those who 
disagreed were 117 (53.4%) males and 102 (46.6%) 
females. Those who agreed were (84.9%) of the males 
and (89.8%) of the females (p < 0.05).  When asked 

whether spectacles can be specifically designed to 
block the UVR from entering the eye, 1693 (92.4%) 
of the subjects responded. Many, 69.5% agreed (Ta-
ble 3). Those who agreed (1177) were 472 (40.1%) 
males and 705 (60%) females, and those who disa-
greed were 51.9% males and 48.1% females. Those 
who agreed were 63.8% of the male sample and 74% 
of the female sample (p <0.05).  

Table 3:  Shows the percentages of the total participants who responded to the questions as stated.  Many knew that sunglasses 
and spectacles can be specifically designed to block UV radiation.

Questions Yes No
Sun glasses can be specifically designed to protect the eyes from 
UVR?

1563 (87.66) 219 (12.34)

Spectacles can be specifically designed to protect the eyes from 
UVR?

1177 (69.52) 516 (30.48)

Contact lenses can be specifically designed to protect the eyes 
from UVR?

882 (53.1) 779 (46.9)

Need for campaign about the effects of the sun on the eye? 1725 (95.83) 75 (4.17)

               
                                	      
Table 4:  Showing the percentages of each gender who responded to the questions indicated (intra-gender or within gender re-
sponses).  More of the female respondents gave correct answers.

	   	        	  

Questions Males Females
Yes No Yes No

Can excessive exposure to sunlight affect your eyes? 84.9 15.1 89.8 10.2
Can ordinary spectacles or contact lenses protect your 
eyes from UV radiation?

63.8 36.2 73.0 26.0

Do all colours of tint block out UV radiation? 51.0 49.0 54.1 45.9
Can wearing hats with brims protect your eyes against 
harmful radiation from the sun? 

94.1 5.9 97.1 2.9

	   	  

Of the 1673 who responded to whether contact 
lenses can be specifically designed to block UV radia-
tion, 882 (52.7%) agreed as shown in Table 3.  They 
included 372 (42.2%) males and 510 (57.8%) females.  
There were more of the females (54.1%) than males 
who responded correctly (see Table 4).  

A high percentage 68.4% knew that wearing hats 
with brims can protect eyes from solar radiation 
(Table1) and included 533 (43.1%) males and 704 
(56.9%) females.  The percentages of each gender 
who responded correctly are shown in Table 2.  Al-
though, more of the females (56.9%) than of the males 

(43.1%) knew that wearing hats with brims could pro-
tect the eyes against the adverse effects of the sun, 
the difference was not significant (p >0.05).  Many, 
1800 (98.3%) responded to whether they think that 
there was a need for educational programs about the 
effects of the sun on the eye and against excessive ex-
posure. Of these, 1725 (95.8%) agreed (Table 3).  Of 
the total sample, those who agreed were 740 (42.9%) 
males and 985 (57.1%) females.  Significantly more 
of the females (97.1%) than of the males respondents 
(94.1%) were in favour of the need for education (p> 
0.05, Table 4).
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Discussion 
Ocular health effects of exposure to sunlight are 

enormous and includes photokeratitis, photoconjunc-
tivitis, climatic droplet keratopathy, pinguecula, ptery-
gium and squamous cell carcinoma, anterior uveitis, 
ocular malignant melanoma and cataract (ophthalmo-
heliosis)8, 28.  As the sun is the most common source 
of UVR, individuals who are exposed to sunny envi-
ronments should be counselled about proper eye pro-
tection from UVR in sunlight29. The main forms of 
ophthalmic UVR-protection are sunglasses, glasses 
and contact lenses into which UVR absorbing com-
ponents have been incorporated30.  One would expect 
the general population to know the ophthalmic devic-
es that can effectively protect their eyes from adverse 
effects of the sunlight.  In addition, they should be 
aware of the non-ophthalmic protection modalities.  
One way of assessing this knowledge is via a survey 
of this nature.  The findings of the survey will dic-
tate the need for an educational campaign on effective 
protection from adverse effects of the sun.

Awareness of the hazards of solar ultraviolet radia-
tion (UVR) among the general population in Australia 
has increased substantially as a result of educational 
campaigns such as the Sun Smart run by the Austral-
ian State Cancer Councils31.  They have begun to take 
positive steps to protect themselves against ambi-
ent solar UVR by measures which include changing 
their behaviour and wearing the appropriate cloth-
ing, sunglasses and sun screen when outdoors31.  It 
is anticipated that the present study would establish, 
among university students in South Africa, the level 
of knowledge of protection methods and protection 
practices against solar radiation.  If the knowledge is 
poor among the university students, then it could be 
argued that the same level of knowledge or an even 
poorer level would be expected among the general 
population.

Generally, the knowledge of the participants in 
this study varied significantly with regard to their 
response to various questions. While the majority 
(82.3%) knew that sunlight has adverse effects on 
the eye, only 35.7% knew that ordinary spectacles or 
contact lenses cannot protect the eyes from UV radia-
tion. While only 44.6% knew that not all colours of 
tints could protect the eyes, many (68.4%) knew that 
wearing hats with brims can protect the eyes against 
the adverse effects of the sun. While the majority, just 

over half of the respondents knew that contact lenses 
can be designed for the same purpose (Table 3).  Al-
though the knowledge was generally good, the prac-
tice is not as good as only 28.5% reported wearing 
sunglasses often, outdoors and only 34.4% of these 
bought the lenses from optometrists.  The majority 
bought them from shops.  It may be difficult to estab-
lish whether those bought from the shops were able 
to protect the eyes or not.  Therefore, the people need 
to be advised to purchase their sunglasses from op-
tometrists so that they could be sure of the quality of 
such devices.  An interesting finding was that, in more 
cases, females gave correct answers than males in all 
the questions responded to and had better protective 
practices.  These suggest that females take better care 
of their eyes than men. 

The study shows that there are a few people in the 
population with poor knowledge and poor protective 
practices against dangerous solar radiations which 
may result in a series of eye diseases such as cataract, 
melanoma, pterygium et cetera. The fact that many 
(63.4%) of the respondents were Health and Science-
related students suggests that possibly, the knowledge 
and practices might even be worse in a general pop-
ulation.  It is however, relevant that an overwhelm-
ing proportion (95.8%) felt that there was a need for 
educational programmes about the effects of the sun 
on the eye and against excessive exposure. It is there-
fore recommended that the Departments of Health 
and professional associations such as the South Af-
rican Optometric Association should take the lead in 
awareness campaigns about eye protection against the 
adverse effects of the sun.

Most university students are young adults who are 
likely to spend a lot of time outdoors for recreational 
purposes and also are considered to be the parents of 
tomorrow; hence their knowledge of eye protection 
against solar radiation will be valuable to themselves 
and their children.  This study suggests that there is 
a need for awareness campaigns on the adverse ef-
fects of sunlight, protection practices and knowledge 
of protective devices.  This will enhance better pro-
tection practices against sunlight.  In conclusion, this 
study shows that the knowledge of protection against 
the detrimental effects of UVR is not adequate.  There 
is therefore a need for active awareness campaigns in 
South Africa.   
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Appendix  

Questionnaire: Knowledge of eye protection against sunlight among university students in South Africa

Name of Institution: _____________________________

Dear participant, 
This survey is being conducted to establish the protective practices against the adverse effects of the sun among 
the University students in South Africa. The outcome of this study will assist in guiding optometrists in educating 
the public on protection against the adverse effects of the sun. Your input in completing this questionnaire is very 
valuable.  Your responses will be kept strictly confidential.  Your co-operation is greatly appreciated.   Please, com-
plete the questionnaire to the best of your knowledge. Tick and/ or complete the blank spaces. 

1.	 Age ……… [     ] (Years)    
2.	 Gender:     Male    = 1   [    ]    female    = 2   [    ]                                                                         
3.	 Race:  Black = 1 [    ]   Indian   = 2   [    ] White   = 3   [    ]  Coloured = 4 [    ] Other (Specify)    = 99 [    ]
4.	 Faculty: Sciences, Health Sciences, agric, engineering etc     = 1 [    ]   
            Arts, law and social and management sciences etc = 2 [  ]
5.	 Can excessive exposure to sunlight adversely affect your eyes?
            Yes   = 1   [    ]        No   = 2   [    ]    No idea    = 3 [    ]
            If your answer is ‘No’, go to Question 7
6.	 How often do you wear sunglasses when you are outdoors? 
            Often  =  1  [    ]	 Rarely  =  2   [    ]    Never  = 3  [    ]
            If your answer is ‘Rarely’ or ‘Never’, go to Question 9                                    
7.	 If you currently have sunglasses, where did get them from?
            Optometrist / Optician   = 1   [    ]   Shop   = 2   [    ] other, Specify = 99 [   ]		
8.	 Can ordinary spectacles and contact lenses protect your eyes from UV radiation?  
            Yes   = 1   [    ]    No   = 2   [    ]     No idea    = 3   [    ]
9.	 Do you know that the ophthalmic devices listed below can be specifically designed to block some UV         
            radiation entering your eyes?  
            (a)	 Sunglasses:       Yes = 1   [    ]	  No   =   2 [    ]	
            (b)  	 Spectacles:        Yes = 1   [    ]	 No   =   2 [    ]	
            (c)       Contact lenses:   Yes = 1	  [    ]   No   =   2    [    ]	
 10.	 Do all colours of tints (shades) block out UV radiation?
            Yes =   1   [    ]    No    = 2    [    ]    No idea    = 3 [    ]
11.	 Can wearing of hat (with brims) protect your eyes against harmful radiations from the sun?  Yes   = 1   [    ]        
            No    = 2 [    ]    No idea    = 3 [    ]
12.	 Do you think that there is a need for education programs about the effects of the sun on the eye and protec- 
            tion against excessive exposure?  
 	 Yes    = 1   [    ]       No    =    2   [    ]  

Thank you for completing this questionnaire. 




