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Abstract. Continuous radiation from Ultra Violet A and Ultra Violet B can cause
degeneration of connective tissues in the skin such as sun-aging (photo aging), skin
cancer (photo carcinogenesis), and immunosuppression on transplantation. Based on data
from the Meteorology, Climatology and Geophysics Center, Buleleng Regency is one of
the districts in Bali that has a high level of sun exposure intensity as compared with other
regions. The purpose of this study was to determine the factors that influence the use of
sunscreen by students of the Ganesha University of Education. This study uses an
analytical observational method with a cross-sectional design, using an interview based
on a prepared and standardized questionnaire. The technique used for sample selection
was systematic random sampling in 5th-semester students from seven faculties with 96
samples. The data analyzed using the chi- square test including assessing the p-value.
The results showed a significant association between knowledge level and sunscreen
usage (p=0.003), and lifestyle (p=0.033). It expected that people would be able to
increase their usage of sunscreen in their areas through education regarding the function
and danger of sunlight as well as maintaining a healthy lifestyle
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1 Introduction

Ultraviolet (UV) radiation has a variety of radiation waves, including UVA, UVB, UVC,
infrared, and visible light with their respective effects on the skin. UVA radiation can
penetrate window glass and can react with chemicals from topical drugs and drinking drugs so
that it can cause a reaction called photoallergy and phototoxic reactions [1]. UVB radiation
absorbed by window glass, but it is most dangerous in the summer and can penetrate the skin
layer, causing the skin to burn, red, and the onset of inflammatory reactions, pigment
discoloration, and non-melanoma skin cancers. Continuous exposure to UVA and UVB
radiation can cause degeneration of connective tissue in the skin such as photo aging, skin
cancer (carcinogenesis), and immunosuppression from transplantation [2].

The process of skin aging takes place slowly. The exact time limit between cessation of
physical growth and the onset of the aging process is unclear, but most around the age of the
second decade begins to show signs of skin aging. This condition influenced by the
development of the hormone Dehydroepiandrosterone (DHEA) which reaches a peak around
the age of 15-20 years and continues to decline along with the growth of age [3,4]. Based on
data from the Meteorology, Climatology and Geophysics Agency, Buleleng Regency is one of
the districts in Bali that has a high level of sun exposure intensity compared to other regions
[5]. From the author's observation, most residents in Buleleng district are often exposed to
sunlight because they rarely use long-sleeved clothing or trousers for reasons of being hot so
the level of ultraviolet (UV) radiation on the skin is very high [6].
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Therefore, the authors are interested in finding a relationship between the levels of
knowledge of the effect of sun exposure on sunscreen utilization in students at the University
of Education Ganesha. This research title is based on the high intensity of sunlight in the
Buleleng area and the high risk factors of disorders of sun-related skin diseases during
puberty. The author also expects the results of this research to be used as a reference for other
studies.

2 Method

2.1. Data Collection

This research conducted in October and November 2017 at the Education University of
Ganesha (UNDIKSHA) Singaraja. The type of research used is observational analytic with a
cross-sectional method. The sample in this study was taken using systematic random sampling
in 5th-semester students from seven faculties at the University of Education Ganesha.

The independent variable in this study is the level of knowledge and lifestyle of the
students at the University of Education Ganesha, while the dependent variable is the level of
sunscreen usage. Data collection techniques are carried out by filling out questionnaires
through systematic direct interviews

2.2. Statistical Analysis

Hypothesis testing uses bivariate analysis with the chi-square test. The meaning limit is if
p <0.05, which means there is a meaningful relationship between the variables tested.

2.3. Ethical Consideration

The study reviewed and approved by the Research Ethics Committee of Universitas
Udayana, Denpasar. Enrolment of the study participants is conditional on appropriate consent.

3 Results And Discussion

Table 1. Characteristic of the respondent (n = 96)

Characteristic Frequency Percentage %

Gender

Male 27 28.1

Female 69 71.9
Age

19 years 27 28.1

20 years 53 55.2

21 years 16 16.7

Of the 96 sample people who participated in this study, 69 people (71.9%) were female
and, 27 were (28.1%) male. Male respondent found to use sunscreen as high as 15 (15.6%).
Age 19 years 27 people (28.1%), age 20 years 53 people (55.2%), and age 21 years 16 people
(16.7%).



Table 2. Respondents distribution based on study variables

Variables Frequency Percentage (%)

Knowledge level

Excellent 52 54.2

Good 26 27.1
Lifestyle

Appropriate 89 92.7

Inappropriate 7 7.3
Sunscreen Utilization

Rare 36 375

Frequent 60 62.5

The study found poor knowledge of sunscreen as high as 18 (18.8%) among the students.
Inappropriate lifestyle found in a minority 7 (7.3%) of the students. We did not found a
student who did not use the sunscreen even they are male.

Table 3. Distribution of sunscreen utilization concerning to study variables

Sunscreen Utilization Significance (p-value)
Frequent Rare
Level of knowledge
Excellent 38 14
Good 17 9 0.003
Poor 5 13
Life style
Appropriate 51 31 0.033
Inappropriate 2 5

Ultraviolet radiation exposure is one of the predisposing factors to get melanoma, or other
skin cancer in women [7]. This study consisted of sunscreen use survey and its possible
correlation to some aspect of students at Universitas Ganesha Bali. In the current study, there
may not have been enough variability or a large enough sample of specific subgroups to
identify too many associations since this is a preliminary study

In this study, level of knowledge, 52 (54.2%) samples had a right level of knowledge, and
38 (73.1%) samples often used sunscreen. This finding is in line with the study of Heckman
and Coups, which explains that a high level of knowledge about the benefits of sunscreen use
or the importance of protecting their skin is directly proportional to the frequency of using
sunscreens. Heckman and Coups study showed that of the 242 samples of sunscreen users
studied, 134 (55.4%) samples had a high level of knowledge about the benefits of sunscreen
[6]. In line with the research of Koh et al. (2009), 55% of the total sample had a secondary and
high level of education tending to use sunscreen compared to groups with lower levels of
education [8]. Armstrong at al. also got the same results, namely the higher the level of
knowledge about the benefits of sunscreen and the dangers of sunlight, the higher the level of
sunscreen use [9].

Lifestyle, 89 (92.7%) samples had a good lifestyle with 53 (59.6%) samples often-using
sunscreen. Santmyire et al. showed the same results; 55% of the total sample did not have bad
habits such as smoking, consuming alcohol [10]. Of the 55% of the sample, 34 people always
use sunscreen during their daytime activities, 27 people use protective clothing, and 31 people
take refuge in shaded areas. This study is also in line with research conducted by Koh, Sharon,



and Alan., Of 530 people who liked sunbathing 248 people (47%) used sunscreen regularly,
46% men and 54% women from 248 people used sunscreen frequently [9]. Hall et al. (2012)
who found a high level of good lifestyle in daily life influences the increased use of sunscreen
[13] also obtained the same results.

4 Conclusions

Overall, the study findings do not inform results that contribute to the scientific aspect of
the sunscreen use. Further study needs to study in-depth about the beneficial effect of the
sunscreen in preventing skin disease among people who lived in tropical countries such as
Indonesia. The high utilization of the sunscreen of the students implies the high level of their
knowledge about the benefit of sunscreen in preventing medical problems related to sun
exposure to the skin. However, this study provides more information particularly for
researches in tropical countries. These data recommend that effort that is more considerable
needed to increase sunscreen use among adolescent.
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