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ABSTRACT

Objective: The objective of this research was to evaluate the awareness of usage of sunscreens among school children in Kandy, Sri Lanka.

Methods: School children (138) who do outdoor sports were recruited from six schools. Knowledge and attitudes towards the usage and
application of sunscreens were assessed using a researcher administered questionnaire. Statistical analyses were done using Statistical Package for

the Social Science (SPSS version-16).

Results: Among the school children who do outdoor sports, 71 (51.4%) of participants used sunscreens and 67 (48.6%) of participants did not use

sunscreens.

Conclusion: According to the results most of the school children have a lack of knowledge, attitudes and practice towards the usage of sunscreens.
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Ultra Violet (UV) radiation is composed of Ultra Violet A (UVA), Ultra
Violet B (UVB) and Ultra Violet C (UVC). UVC radiation is completely
absorbed before reach to the earth. Therefore, solar UV radiation in
the earth surface composed a large amount of UVA radiation and a
small amount of UVB radiations [1]. During intentional sun exposure
(ISE), significant portions of the trunk, shoulders, and of the upper
parts of the limbs of humans are frequently uncovered. The most
typical ISE behaviour is sunbathing. Non-intentional sun exposure
(NISE) represents sun exposure during daily life activities. During
NISE, the most exposed skin areas to the sun usually are the head,
neck, hands, and forearms. Lifetime accumulated NISE is mainly
associated with the occurrence of solar keratoses and squamous cell
carcinoma (SCC) [2]. Sunburn is the acute reaction of the skin from
the damage by UV exposure. According to the estimations, 90% of
UV light reaching the earth is UVA which contributes to the visible
signs of ageing and skin degeneration. The remaining 10% of UV
light is UVB which responsible for sunburn erythema [3]. And also
according to the measurements, UV irradiance increases by 6-8%
per 1000m increase in latitude. Also part of the UV radiation that
reaches to the ground absorbed by the earth and part of it reflect the
surface. Therefore the reflected radiation can be caused harm to the
people who stay on the earth surface. The signs and symptoms of
sunburn include erythema, edema, blisters, ulcerations, and pain [3].
Prevention of overexposure is especially important during
childhood and adolescence because overexposure to UV radiation is
the major cause for skin cancers [4].

Sunscreens are topical preparations that can be used to reduce
penetration of harmful solar UV wavelengths. Sunscreens should
prevent acute and chronic actinic damage of sun exposure by
delaying photo-aging and preventing carcinomas and melanoma
induction [5].

The sun protection factor (SPF) is defined as the ratio of the least
amount of UV energy required to produce a minimal erythema on
skin protected by sunscreen to the amount of energy required to
produce the same erythema on the unprotected skin [6].

Sunscreen preparations are generally assessed for their ability to
protect against erythema formation [5]. Most of the cosmetic
products that contain sunscreen chemicals offer various SPF levels
up to 15-50 or higher. A sunscreen with an SPF of 15 filters out

approximately 94% of the UVB rays. One with a SPF of 30 filters out
97% of UVB. The SPF applies for UVB rays only. The protection
provided against UVA rays in chemical sunscreens is about 10% of
the UVB rating [5].

Sri Lanka is a country that closer to the equator, where UV levels are
higher. According to the literature, even shorter periods of exposure
can lead to skin disorders. As a result of UV exposure, there is a
possibility to increase the risk of infection and reduce the efficiency
of immunisation. The majority of Sri Lankans does not get skin
cancers due to UV exposure because of dark skin but get
photodermatitis and premature ageing due to excessive UV
exposure. So the UV exposure is a serious global implication. The
most vulnerable population for this is children living in countries
located close to the equator like Sri Lanka. Therefore development
and implementation of sun protection strategies should be essential
for them. According to the World Health Organization’s 2014 UV
index reports, the UV index of Sri Lanka is in between 8-12
throughout the year. If UV index is high the risk of sunburn due to
sun exposure is high. It is estimated that in the majority of person’s
lifetime, UV exposure occurs during childhood. Also, there are strong
evidence that exposure to UV radiation is a risk factor for developing
skin cancer later in their lives. Therefore, children who engaged in
outdoor sports have a higher risk from UV rays than others. Even in
the shade, indirect UV levels can be sufficiently high to be harmful.
High levels of the skin pigment melanin appear to reduce the risk of
common skin cancers for people with darker skin. But in the case of
severe sun exposure, melanin appears to be less effective in protecting
against melanoma [7]. When skin cancer occurs in people with darker
skin, it is likely to be detected. Later in that time the cancer is more
advanced and therefore more dangerous. Excessive exposure to UV
radiation is an issue and affects all skin types equally.

In order to above mention facts, the general objective of this study was to
evaluate the knowledge and attitudes towards the usage and application
of sunscreens among school children who do outdoor sports.

The study was conducted among school children who were
involving in outdoor sports like swimming, cricket, netball,
basketball, hockey, etc. in Kandy, Sri Lanka. The sample size was 138
school children who are involved in above outdoor sports and their
age was between 14-18 y. Skin type of the students was not
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considered, and it was a limitation factor for the study. Students
were selected from three boys’ schools and three girls’ schools, and
the male to female ratio was 1:1.

A researcher administered questionnaire was used to collect data
from students after getting their verbal consent. The pre-test was
done using 10% of the study population. Three children who are
doing outdoor sports were taken for pre-test from each school.

The questionnaire was based on the knowledge and attitudes among
the school children towards usage and application of the sunscreens.
In addition to that, it was included questions about on demographic
information. Age, gender, sport were considered as variables.
Knowledge and attitude towards sunscreen usage were assessed
through time duration of exposure to sun, experience about
sunburn, method use to protect from sun rays, knowledge about the
SPF, and the factors when buying a sunscreen. Application of
sunscreens assessed through time and frequency of reapplication.

Statistical analyses were undertaken using Statistical Package for
the Social Sciences (SPSS version-16) software programme. The
results were presented either as means or percentage frequencies
and 95% confidence intervals, as appropriate.

The permission was obtained from zonal education office in Kandy
to recruit school children from schools for this study. Ethical
approval was obtained by the ethical review committee in the
Faculty of Allied Health Sciences, University of Peradeniya, Sri
Lanka.

Total of 138 school children recruited from 6 schools in Kandy, Sri
Lanka including 69 girls from 3 girls’ schools and 69 boys from 3
boys’ schools. Age of the school children is between 14 to 18 y.
Those who engaged with cricket, hockey, netball, basketball, rugby
and any other outdoor sports were recruited for the study. The
relationship of gender and engaging sports is shown in fig. 1.

[ SPORT
40 Mcricket
WHockey
Clietball
WBasketball
CIRugby
307 Wother
€
3
520
10—
o - | I |
Male Female
Gender

Fig. 1: The Relationship of gender and engaging sports

The maximum participation for outdoor sports activities was observed
in age 14 and 15. That represents 36 (26.1%) participants from the
whole sample. Cricket and netball were the two sports that school
children are highly engaged in this study.32 (23.2%) male participants
were engaged in cricket and 33 (23.9%) female participants were
engaged in netball. Gender differences can be seen within the sports.

The majority, 137 of 138 (99.3%) of the study population reported
that they have exposed to the sun mostly during 2p. m. to 4 p. m.
73.9 % of the participants expose to the sun more than or slightly 3
h per day. 72 (51.5%) participants have experienced the sunburn
during last three months, and 66 (47.8%) participants have never
experienced sunburn. According to the results, girls have sunburn
experience than boys.39 (56.5%) of male students and 27 (39.1%)
female students have no experiences about the sun burn.56 (43.5%)
male students and 42 (60.9%) female students have experienced
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about sunburn in last three months. It was also found that 72
(52.2%) participants used any other methods to protect from the
sun rays and 66 (47.8%) participants not used any other methods to
protect from sun rays. In the group of participants who used any
other methods, 7 (5.1%) participants were staying in the shade, 44
(31.9%) were wearing a hat, and 24 (17.4%) were wearing clothes
covering most of the arms and legs.

Among the participants 53(38.4%) had heard about the SPF and 85
(61.6%) participants had never heard about SPF. Also, there were 18
participants never heard about SPF even though they used a sunscreen.

57 (41.3%) participants from the sample had considered the SPF
value when purchasing a sunscreen. Only 14 (10.1%) participants
had considered the SPF value when purchasing sunscreen, and they
think it is important. 62 (44.9%) participants could not remember
about SPF value of their sunscreen.

35 (24.5%) participants thought that the application of sunscreen
help to increase the exposing time under sun rays without sun
burning and 103 (74.6%) of participants thought that there is no
relationship between application of sunscreen and sun
exposure.51.4 % (71) of participants were able to mention the
health benefit of sunscreens. 86 (62.3%) participants thought that
expose to the sun can be affected to the serious health problems and
52 (37.7%) participants mentioned that they never think there is a
harmful effect from sun exposure and also they had no problem to
expose to the sun. 132 (95.4%) participants never participated to
any of awareness programme about the sun protection behavior and
harmful effects of sun exposure within their school life and 6 (2.2%)
of participants mentioned that they have watched television
programmes related to UV radiation and protective methods.

Among the school children who do outdoor sports, 71 (51.4%)
participants used sunscreens and 67 (48.6%) participants did not
use sunscreens. Gender variation can be seen among the
participants who use sunscreens. The usage of sunscreens among
girls is higher than boys. Among the male participants only 32
(45.7%) students use sunscreens and among the female participants
only 39 (56.5%) students use sunscreens.

The time of application of sunscreens also vary among the study
population. 31(22.5%) participants always apply sunscreens before
30 min they expose to the sun. Among them 19 were females, and 12
were males. 29(21%) participants applied sunscreens at the same
time they expose to the sun or before come to the school. 9(6.5%)
participants always applied sunscreen during the game. Among
them 4 were females, and 5 were males. 5 of them reapplied their
sunscreens during tea break or lunch break. 9(6.5%) participants
did reapplication only in the tournament days. Some of the
participants thought that reapplication is not important and it is
difficult to reapply during the game. 49 (35.5%) participants never
applied sunscreen during the game.

35 (25.4%) of participants always applied the same amount of
sunscreen each day and each application. Among them, 19
participants are female students, and 16 participants are male
students.23 (16.7%) of participants never applied the same amount
of sunscreen.

Some of them thought the application of sunscreen in cloudy days is
meaningless.51 (37%) participants never apply sunscreen in cloudy
days. Only 7 (5.1%) participants always apply sunscreen without
considering whether it is a cloudy day or not. Among them, 5 are
female participants and 2 are male participants. In all time 2.2%
participants have experienced about photosensitivity reaction after
applying sunscreen. Among them, 2 are male students and 1 is a
female student. 55 (39.9%) participants have not experienced about
the photosensitivity reactions.

Skin cancers are within the first eighty causes of deaths according to
the health profile of Sri Lanka and the world [8]. According to UV
index, UV intensity levels on a scale of 1 to 11+, where 1 indicates a
low risk of overexposure and 11+signifies an extreme risk. UV index
reports, the UV index of Sri Lanka is in between 8-12 throughout the
year. If UV index is high the risk of sunburn due to sun exposure is
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high. So as Sri Lankans we have a high risk of getting sun burn due to
sun exposure. According to the WHO recommendations, if UV index
is higher than 2, application of sunscreen is recommended [9].

When considering the results of this study, 99.3% (n=137) of school
children expose to the sun during 2p. m. to 4p. m. time period.
According to the literature, UV intensity level is high during the
period of 11 a. m. to 3 p. m. Therefore, the majority of the school
children expose to high UV intensity level in every day. Too much
sun exposure is dangerous through the whole life cycle. The children
should be highly protected from sun exposure because of the high
sensitivity of their skin and cumulative effects of sunburn [1].
Therefore the school children who do outdoor sports have a high
risk when they expose to the sun in the above mentioned time
period. Also when increasing the time of sun exposure, the harmful
effects on the skin can be increased. Ground reflection is also
affected to that. That means the part of UV radiation that is reflected
back to space also affected to get burn the skin.

Among the students who have not experienced about the burning
sensation, they might have burns because sometimes UV radiation
cannot be sensed by the humans due to the absorption in the
outermost skin layers [1]. According to the results of this study,
children use formulations like cream or emulsion, but none of them
used other formulations such as a spray. The formulation of
sunscreen can be an important factor to influence the individuals’
willingness to use sunscreen [10]. Those who do not use sunscreens
thought that application of sunscreen is not important and there is
no any special benefit from the usage of sunscreens.

When comparing with the results of previous studies, various
reasons such as having a skin that does not burn easily, already have
protective tan, takes too much time to apply sunscreen, not outdoors
enough to warrant use sunscreen, nuisancance and greasy to apply,
feels hot and sweaty, expensive and forgotten to apply regularly for
not using sunscreens have been mentioned [10].

To protect the skin from UV radiation wearing clothes to cover the
whole body, applying sunscreens and staying in the shade are
important [11]. The application of sunscreens is more important
because the face, neck and some parts of hands and legs are not
covered from clothes. Shade is the cheapest sun protection method,
and it provides the protection from direct UV rays, but it cannot
provide the protection from indirect UV rays. Due to heat and other
uniform requirements, it is not practical for those engaging in open
field activities to wear hats or long-sleeved shirts for protection
from UV radiations. Therefore those children should apply
sunscreens as the primary option of UV protection [11].

When evaluating the knowledge towards the usage of sunscreens
among the school children, none of them knew the meaning of SPF
even though they heard the term SPF. Some of them who used
sunscreens have never seen the label of SPF on their sunscreen
product. With reference to the results, the majority of students used
sunscreens without knowing about the SPF. A previous study has
revealed that sunscreens which have high SPF value help to get the
extra protection but sunscreens which have SPF value greater than 30
not provide higher protection and that type of sunscreens are
manufactured only for marketing purposes [1]. Therefore, considering
the SPF value is important when purchasing a sunscreen.

The skin types and the UV index are also important factors that
affect the SPF values of sunscreens. A sunscreen should be selected
according to the factors mentioned above to get the maximum
protection and avoid the unwanted effects from the sunscreen.
There are six skin types. They are categorised from pale skin to dark
skin [12]. The children who have the pale skin should use
sunscreens which have high SPF when comparing with those who
have darker skin. The students who used sunscreen mentioned that
sunscreens are important to protect the skin from UV radiation, to
reduce the darkening and to burn of the skin, etc. According to the
results of previous studies, there are more benefits of usage of
sunscreen other than prevent the sun burning [13]. They are;
protection against skin cancers, perceiving them at high risk of skin
cancer, protection against ageing and wrinkling, extending the time
in the sun etc. [13]. But in this study, none of them was able to
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mention that type of benefits. Lack of knowledge about UV radiation
and sunscreens can be the factors for that. And also among the
participants who thought that sun exposure leads to serious health
problems was not able to mention any serious health problem of UV
radiation like skin cancers. The students who thought there is no any
adverse effect of the sun rays mentioned that expose to the sun is
necessary for vitamin D production in the body. But the time that
exposes to the sun is needed for the vitamin D protection is less [1].
With reference to the results, inadequate participation to awareness
programmes regarding sun protection can be the reason for their
poor knowledge about the UV radiation. According to the guidelines
of United States Food and Drug Administration (USFDA) the
sunscreens that labelled as water resistant or sweat resistant are
important to stay on the skin longer even if they get wet from water
or sweat. Therefore consideration of water resistant or sweat
resistant ability of sunscreen is also important for students who
engaged sports like swimming or who are over sweating.

To get the better protection from UV radiation appropriate methods
and time of application of the sunscreen are very important as well
as the SPF value of the sunscreen which is matching for the skin
type. Furthermore, daily use of sunscreen reduces the skin damage
produced by UV exposure compared with the intermittent use of
equal or higher SPF products [10]. Due to the cross-sensitivity
reactions, performing a patch test by each individual is important
prior to application of sunscreen. For that application of the small
amount of sunscreen to the inner aspect of the forearm can be done
[6]. According to the guidelines that described by the U. S FDA to get
maximum benefit from sunscreen, it should be applied before 30
min. Then the product has time to soak into the skin. To obtain the
adequate amount of sunscreen on the skin the first reapplication of
sunscreen after 30 min is important [14]. Also to achieve 2 mg/cm?
concentration 1 ounce or 30 ml should be applied [14]. Application
of liberal amount of sunscreen on face, ears, nose, lips, back of neck,
top of feet and areas of the head exposed by balding or thinning hair
is important to get the maximum protection. After the first
reapplication, reapply sunscreen two hourly is important to
maintain the initial thickness of sunscreen leave on the skin.

According to the results, most of the girls apply sunscreens at home
before come to the school. School rules and regulations are the
reasons for that. However, the majority are not applying the
sunscreen during the game. Among the children who applied
sunscreens, some of them have done reapplication during the tea
break and lunch break. Some of them mentioned that the
disciplinary rules of tournaments also restrict reapplication of
sunscreen. Furthermore, rules and regulations of schools affect for
the poor attitudes towards the application of the sunscreens. The
majority could not mention the exact frequency of reapplication of
sunscreen after the first application.

Even though participants apply sunscreens in the face, neck and
hands, no one apply sunscreens on ears, neck and feet. Some of them
only apply the sunscreens on the face. All of them were unable to
mention the amount of sunscreen that they apply. They mentioned
that they did not like to apply a high amount of sunscreen due to
leave a white film on the skin after application of sunscreen.
Sunscreen containing mineral pigments can leave a white film on the
skin and this can be affected to encourage the people to apply less
than the required amount [10].

To get the protection from UV rays, plenty of sunscreen should be
applied. Each application they should apply the same amount.

The most of the school children thought that in cloudy days there is
no UV rays come to the ground and it is useless of application of
sunscreen. In cloudy days 80% of UV rays reach to the ground. As
other days there is a risk from UV rays for people who are exposing
to the sun in cloudy days. Some of the students have experienced
about photosensitivity reactions after applying of sunscreen.

Also, some children had photosensitivity reactions for some
sunscreens available in the market. Therefore strengthening the
regulations in the registration of sunscreens is important in Sri
Lanka like tropical countries. Addition to the above, increasing the
number of awareness programmes related to UV exposure and
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sunscreen application for school children, teachers in charge of
sports and coachers will be beneficial in tropical countries which
have high UVI even though the majority of people have dark skin

type.

School children were engaged in their practices during peak sun
hours without the protection of shade. Due to rules and regulations
of schools and sports, they could not wear hats or long sleeved shirts
for the protection of sun exposure. Therefore the primary option
they have to protect from UV radiation is applying a sunscreen.

The knowledge and attitudes towards the usage of sunscreens
among school children who do outdoor sports in Kandy zone is poor.
The majority did not follow the proper method to apply and reapply
sunscreen during the games. They are not aware of SPF value of
their sunscreens. Therefore the improvement of awareness towards
the usage and application of sunscreens among school children who
do outdoor sports is important to reduce the unwanted effects and
to get the maximum benefit.
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