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Background: The incidence of skin cancer has increased over the past few years, owing to 
excessive exposure to ultraviolet (UV) radiation. Over the past decade, protection against 
solar radiation has been highly encouraged in numerous public health education campaigns. 
The adopted sun protection practices include avoiding exposure to the sun, using protective 
clothing, and applying sunscreen. The aim of this paper was to analyze the awareness and 
attitudes towards sun protection practices in some regions of the Arabian Peninsula.
Objective: The main objective of this study is to estimate the level of sun protection 
practices and determine the factors that have a significant impact on the level of adoption 
of sun protection practices by residents in the Arabian Peninsula.

Methods: A 35-question self-reporting online questionnaire to evaluate the sun protec-
tion measures adopted by the residents was distributed in the Kingdom of Saudi Arabia 
and Kingdom of Bahrain. The survey was conducted from January 2018 to May 2019, 
and a total 830 responses were collected for analysis. The data were analyzed using the 
statistical software SPSS. The chi-squared test and Spearman’s correlation were per-
formed to determine the association of the sun protection level with factors concerning 
the socio-demographic characteristics, sun sensitivity, health-conscious lifestyle, adopted 
sun protection measures, and general awareness about the UV index, skin cancer, and 
vitamin D. Logistic regression classification was applied in developing the empirical 
model to predict the sun protection level of the residents.

Results: Based on the analysis, only 34% of the total 830 respondents use sunscreen 
and most of the sunscreen users are female. The three most popular sun protection 
practices are: 1) avoiding exposure to the sun during peak hours, 2) using protective 
clothing, and 3) using sunglasses. The results indicate that 22% of respondents use 
a low level of sun protection, 53% use a medium level of protection, while 25% of 
respondents use a high level of sun protection. Many of the respondents understand that 
exposure to the sun can cause skin cancer and skin aging, while 54% of the respondents 
still believe that a suntan can be healthy if sunburn is avoided. Thirty percent of the 
participants of this study are aware of the UV index, and only 20% of all respondents 
know the correct meaning of the UV index. The overall predictive accuracy of the 
constructed logistic regression model is 67%. Based on the results of the logistic 
regression model, the five most significant factors of the sun protection level are: 1) 
perception that the sun can cause skin aging, or not, 2) age, 3) awareness of the 
dangerous effects of sun exposure, 4) income with respect to expenses, and 5) taking 
the UV index into consideration during exposure to the sun.

Conclusion: Most of the respondents are aware about sun protection. However, the sun 
protection level of the residents is still inadequate. An efficient strategy of increasing the 
awareness of the effective use of sun protection systems must be established based on the 
significant factors to prevent skin cancer.
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Introduction
Frequent and prolonged exposure to ultraviolet (UV) rays over 
many years is the leading cause of skin cancer.1–7 The 
increased incidence of skin cancer over the past decade is 
strongly related to the growing attraction to outdoor activities 
and recreational sun exposure. Increased exposure to sunlight 
is also the leading cause of detrimental effects on the skin, eye, 
and immune system. Four out of five cases of skin cancer can 
be prevented, and UV damage can be minimized by limiting 
exposure to the sun.8,9 Protection afforded by shade, protective 
clothing, hats, and the proper use of sunscreen are important 
aspects for the essential protection against UV rays to reduce 
harmful solar radiation effects. On the other hand, a lack of 
exposure to sunlight is widely identified as the main cause of 
vitamin D deficiency.10,11 Vitamin D deficiency is linked to 
several diseases, including various types of cancer, coronary 
heart disease, type 1 and 2 diabetes, multiple sclerosis, rheu-
matoid arthritis, hypertension, Alzheimer’s disease, and mental 
health problems.10,12-15 Hence, effective protection against 
solar radiation and enhancing awareness about the harmful 
effects of too much or too little exposure to the sun should be 
among the leading preventive healthcare strategies.

A number of studies have been conducted in several coun-
tries on the awareness of the effects of solar radiation and the 
practices in place to protect people from its effects.2,16-21 Scerri 
et al evaluated sun protection practices among the Maltese 
people and assessed their level of knowledge regarding the 
harmful effects of solar radiation on the skin.2 Devos et al 
explored the prevalence and predictors of sunscreen use and 
skin protection practices among Belgian beachgoers.16 Kunene 
et al analyzed the practices of the use of sun protection equip-
ment by children living in a rural area, and their acceptability to 
black African mothers.19 Purdue investigated the predictors of 
different behavior of Canadian adults in protecting themselves 
from solar radiation.22 Halpern and Kopp studied the aware-
ness, knowledge, and attitudes among the general public from 
seven countries (the UK, Italy, Germany, Spain, France, the 
USA, and Australia) regarding non-melanoma skin cancer and 
actinic keratosis.23 However, the sun protection practices of 
people in the countries of the Arabian Peninsula have been 
rarely studied.

The countries in the Arabian Peninsula are Bahrain, 
Kuwait, Oman, Qatar, Saudi Arabia, United Arab Emirates, 
and Yemen. The climate of the Arabian Peninsula is character-
ized by its long, hot, dry summer and short winter with occa-
sional rainfall. In the summer, the maximum temperature in 
some countries can reach 50°C.24 Countries in the Arabian 

Peninsula have reported the highest UV index scores in the 
world.25 Hence, protection against UV radiation is essential for 
people in the countries of the Arabian Peninsula. Thus, analysis 
of the sun protection practices of the people in this region is an 
important area of empirical research in dermatology and phar-
macology. In this study, the sun protection practices of resi-
dents in Saudi Arabia and Bahrain were analyzed. Saudi 
Arabia occupies the largest area of the peninsula, and the island 
nation of Bahrain lies off the east coast of the peninsula.

Aim
One of the objectives of this study was to investigate the 
most popular sun protection practices in the studied popu-
lation and estimate their sun protection level. Public 
awareness among the studied residents about the harmful 
effects of solar radiation on the skin was also investigated. 
The factors that have a significant impact on the level of 
sun protection practices were also determined.

Methods
A quantitative methodology using a simple random survey 
was employed to achieve the objectives of this study.

Survey Design and Study Area
A variety of questions was developed to evaluate numer-
ous variables to gain a better understanding of the factors 
that influence the sun protection practices of the residents. 
The online survey form presented to the respondents con-
tained a cover letter with a brief description of the study 
theme. To minimize the possible response bias, the cover 
letter drew attention to the following in the instructions: 
“there are no correct or incorrect answers; simply the 
views of the respondents matter”. Moreover, the cover 
letter clearly mentioned that the confidentiality of the 
survey would be maintained.

The survey primarily contained six sections: 1) socio- 
demographic questions; 2) questions to ascertain the sun 
protective practices adopted by the respondents; 3) ques-
tions to ascertain the sun sensitivity and health status of 
the respondents; 4) questions designed to determine the 
health-consciousness and the adoption of safety measures 
in the day-to-day life of the participants; 5) questions to 
determine the knowledge and awareness about personal 
sun exposure, UV index, and vitamin D of the participants; 
and 6) questions to assess the general knowledge of the 
respondents concerning the harmful effects of the sun on 
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the skin. Questions in Parts 1–6 are shown in Tables 1–6, 
respectively. All questions were restricted, and the partici-
pants could not submit the questionnaire without fully 
answering every question.

The questionnaire was first pretested with ten randomly 
selected residents of Dammam city in Saudi Arabia to 
obtain their reaction and ensure that the survey questions 
were straightforward and easily understood by the 
respondents.

The survey was conducted in the Kingdom of Saudi 
Arabia and the Kingdom of Bahrain from January 2018 to 
May 2019. The online survey form was distributed among 
participants via social media, such as Twitter, Facebook, 
WhatsApp, and Instagram. A total of 830 completed ques-
tionnaires were available for analysis, which is larger than 
the smallest sample size (500) required for a statistical 
evaluation to characterize the parameters for observational 
studies with a large population size.8

Statistical Analysis
Data analysis was performed using the statistical software 
SPSS (version 17). Descriptive statistics were used to 

analyze the variables concerning socio-demographic charac-
teristics, sun sensitivity, health-conscious lifestyle, sun expo-
sure practices, and respondents’ general awareness about the 
UV index, skin cancer, and vitamin D. The analyses were 
presented as percentages for categorical variables, and mean 
and standard deviation for quantitative variables.

Level of Sun Protection Practices
In this study, the level of adoption of means of sun protection 
by the respondents was defined based on the six most common 
sun protection practices (using sunscreen, hats, sunglasses, 
umbrellas, protective clothing, and trying to avoid exposure 
to the sun during peak hours).2,17,26,27 The following criteria 
were used to determine the level of protection: 1) low: respon-
dents using no or one means of protection, 2) medium: respon-
dents using two or three means of protection, and 3) high: 
respondents using four or more means of protection.

Chi-Squared Test and Spearman’s Correlation
The chi-squared test was used to analyze the association of the 
level of sun protection of the respondents with various relevant 
variables. The chi-squared statistic is specified as 

χ2 ¼ ∑ Observed� Expectedð Þ2
Expected , where observed and expected 

denote the observed value of the relevant variable and the 
expected value of the relevant variable, respectively. 
Spearman’s correlation analysis was also used to determine 
the strength and direction of the relationship between the 
demographic variables. The correlation was determined to be 
statistically significant when the p-value was <0.05.

Logistic Regression Model
Logistic regression is a statistical process for data analysis in 
which one or more explanatory variables are used to deter-
mine a categorical response variable. Binary and multino-
mial logistic regressions are two types of logistic models. In 
this study, multinomial logistic regression was used to pre-
dict the level of sun protection of the residents in Saudi 
Arabia and Bahrain. Multinomial logistic regression works 
in the same manner as binomial logistic regression to predict 
multiple outcomes. In brief, the log of odds ¼
probability of success
probability of failure is used as the dependent variable, with 

two categorical outcomes (success/failure). This model can 
predict the probability of a particular outcome by fitting data 
to a logit function, f Tð Þ ¼ 1

1þe� T , where � 1 � T � 1. 
This function f Tð Þ increases monotonically from 0 to 1 as T 
varies from � 1 to 1. The backward stepwise selection 
method was used to develop the best predictive logistic 

Table 1 General Characteristics of the Respondents

Variables Categories Count (%)

Gender Female 641 (77.2)
Male 189 (22.8)

Educational level Undergraduate 432 (52.0)
Some college education 224 (27.0)

Postgraduate 141 (17.0)
High school 33 (4.0)

Nationality Saudi 536 (64.6)
Other 168 (20.2)

Bahraini 126 (15.2)

Marital status Single 620 (74.7)

Married 210 (25.3)

Number of people 

living in the house

More than 4 608 (73.3)

Less than or equal to 4 222 (26.7)

Income based on 

expenses

Income and expenses are 

about the same

365 (44.0)

Income is not enough 

based on expenses

270 (32.5)

Income is more than 
enough based on 

expenses

195 (23.5)
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regression model of the selected variables out of 28 attri-
butes that are considered in this study.

Results
Descriptive Statistics
A descriptive analysis of the profiles of the participants is 
shown in Table 1. The age of the participants ranges from 16 
to 69 years, with a mean age of 25 and a standard deviation 
of 7.8. About 77% of the respondents are female and 23% are 
male. Sixty five percent of the respondents are Saudi, 15% 
are Bahraini and the remaining 20% are of other nationalities. 
Regarding the educational level, 52% of the respondents hold 
an undergraduate degree, 17% hold a postgraduate degree, 
27% have some college education, and only 4% have a high 
school or lower educational level. The breakdown indicates 
that the participants have a fairly high level of education. 
Seventy five percent of the participants are single and 25% 
are married. Most of the respondents (73%) live with more 
than four members of the family in the same household, 
while 27% of the respondents live with four members or 
fewer in the same household. Regarding income and 
expenses, 44% of respondents claimed that their income 
and expenses are about the same, 33% claimed that their 
income is not enough to meet their expenses, and 24% 
reported that their income is more than enough to meet 
their expenses, indicating that most of the respondents are 
economically stable.

Sun Protection Practices
The sun protection practices adopted by the respondents are 
shown in Table 2. The results indicate that only 34% of the 
respondents use sunscreen, although 64% of the respondents 
think that sunscreen is not harmful to the skin in any way. The 
sunscreen users were asked about the sun protection factor 
(SPF) of their sunscreen to evaluate their knowledge and 
awareness about sunscreen, and the results are depicted in 
Figure 1. Forty percent of the sunscreen users use sunscreen 
with an SPF of more than 30, 24% use sunscreen with an SPF 
between 15 and 30, and only 5% use sunscreen with an SPF of 
less than 15, while 31% of sunscreen users do not know the 
SPF of their sunscreen.

The other common sun protection practices were also 
evaluated, and the results are shown in Table 2. The most 
popular sun protection practice adopted is avoiding exposure 
to solar radiation during the peak hours, with 66% of the 
respondents employing this practice. The percentages of indi-
viduals using sunglasses and protective clothing are both 50%, 
which indicates that the use of sunglasses and wearing protec-
tive clothing are also common sun protection practices. About 
18% of the respondents use hats during the daytime and a very 
few respondents use umbrellas (only 5%).

Level of Sun Protection Practices
The results of the survey on the level of adoption of sun 
protection practices by the respondents are presented in 

Table 2 Sun Protection Practices Adopted by the Respondents

Variables Categories Count (%) Count (%)

Female Male

Use sunscreen when go out in daytime No 545 (65.7) 392 (47.2) 153 (18.4)
Yes 285 (34.3) 249 (30.0) 36 (4.3)

Are sunscreens harmful to skin in any way? No 530 (63.9) 419 (50.5) 111 (13.4)
Yes 300 (36.1) 222 (26.7) 78 (9.4)

Use hat when go out in daytime No 680 (81.9) 545 (65.7) 135 (16.3)
Yes 150 (18.1) 96 (11.6) 54 (6.5)

Use sunglasses No 410 (49.4) 317 (38.2) 93 (11.2)
Yes 420 (50.6) 324 (39.0) 96 (11.6)

Use umbrella No 788 (94.9) 614 (74.0) 174 (21.0)
Yes 42 (5.1) 27 (3.3) 15 (1.8)

Use protective clothing No 414 (49.9) 273 (32.9) 141 (17.0)
Yes 416 (50.1) 368 (44.3) 48 (5.8)

Try to avoid sun exposure during peak hours No 285 (34.3) 225 (27.1) 60 (7.2)
Yes 545 (65.7) 416 (50.1) 129 (15.5)
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Figure 2. The data indicate that 22% of the respondents use 
a low level of sun protection, 53% use a medium level of 
protection, while 25% of the respondents use a high level of 
sun protection.

Chi-Squared Test and Spearman’s 
Correlation
The chi-squared test and Spearman’s correlation were used in 
the present study to determine the association of the level of 
sun protection with the factors related to socio-demographic 
characteristics, sensitivity to solar radiation, adoption of gen-
eral safety measures in day-to-day life, extent of sun exposure 
and knowledge of its effects, general awareness about the UV 
index, skin cancer, and vitamin D.

Effect of Socio-Demographic Characteristics on the 
Level of Sun Protection
The associations between the socio-demographic charac-
teristics and the level of sun protection of the respondents 
are shown in Table 7. The majority of both male and 
female participants use a medium level of sun protection. 

About half of the respondents with a postgraduate degree 
use a high level of sun protection, while most of the 
respondents without a postgraduate degree use a medium 
level of sun protection. The percentage of use of a medium 
level of sun protection is higher among participants of all 
nationalities. The highest percentage (44%) of married 
people use a high level of sun protection, while 
a majority (60%) of single respondents use a medium 
level of protection. Forty one percent of respondents living 
with fewer than four people in the same household use 
a high level of sun protection, which is higher than the 
percentage of those who use low and medium levels of 
protection. However, a higher percentage of respondents 
living with four or more people in the same household use 
a medium level of sun protection. Lastly, most of the 
respondents with an income more than enough to meet 
their expenses use a higher level of sun protection, as 
expected.

The p-value of the chi-squared test of the level of 
sun protection and six socio-demographic variables is 
very small (p<0.05), indicating that there is a very 
strong relationship between the sun protection behavior 
and these socio-demographic characteristics. Based on 
the results of the Spearman correlation, several features, 
namely the age, educational level, and income, are posi-
tively associated with the level of sun protection 
adopted by the respondents, while the number of people 
living in the same household has a negative association, 
as expected.

Effect of Sensitivity to Solar Radiation and Health 
Status on the Level of Sun Protection
The level of protection from the harmful effects of the 
sun according to the sensitivity to solar radiation and 
effect of health status is presented in Table 3. In this 
article, seven attributes were used to determine the sen-
sitivity to solar radiation and the effect of health status. 
These are the skin type, skin ailments, tendency to burn 
and tan, whether taking any medications for any disease, 
a history of skin cancer in the family, and whether any 
family member has suffered from skin disease caused by 
solar radiation. The majority of the participants (42%) 
have type III skin, which tans easily and is not subjected 
to significant sunburn; about 39% have type II skin, 
which is subjected to sunburn easily and tans slowly; 
11% have type I skin, which is fair skin that is subjected 
to sunburn easily and never tans; and only 9% have type 
IV skin, which is dark, tans well and is never subjected 

Figure 1 Sun protection factor (SPF) of sunscreen lotions used by the respondents.

Figure 2 Level of sun protection.
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to sunburn. Sixty five percent of the participants do not 
have any skin problems, the skin of 69% of the partici-
pants does not have a tendency to burn and tan, 85% of 
the participants are not on any medications for any 
disease, 96% do not have any family history of skin 
cancer, and about 85% of the respondents do not have 
any family member who has suffered from sun-related 
skin disease. Therefore, the results indicate that the 
respondents have a healthy skin and a healthy family 
history as well.

The chi-squared test indicates that the level of sun 
protection is strongly associated with four factors: hav-
ing any skin ailments, with skin having a tendency to 
sunburn and tan, taking medications for any disease, and 
any family member suffering from sun-related skin dis-
ease. All p-values are less than 0.05. Based on the 
results of the Spearman correlation, these factors are 
positively associated with the level of sun protection. 
A negative association between the skin type and the 
level of sun protection exists, while the family history 
of skin cancer is positively correlated. Both factors are 
non-significant (p-values >0.1).

Effect of Health Consciousness and Safety Measures 
Adopted in Day-to-Day Life on the Level of Sun 
Protection
To determine the effect of health consciousness and safety 
measures adopted by the respondents in their day-to-day life 
on the level of sun protection, the following three attributes 
were considered in the present study: being on a health- 
conscious diet, participating in sports activity/exercise regu-
larly, and using a seatbelt when driving/riding in a motor 
vehicle. The association of the level of sun protection and the 
health consciousness and safety measures adopted in day-to- 
day life was analyzed, and the results are presented in Table 4. 
Sixty five percent of the participants are not on a health- 
conscious diet, 61% of the participants do not take part in 
any sports activity regularly, while a majority (62%) of the 
participants wear a seatbelt when driving/riding in a motor 
vehicle. Both the chi-squared test and the Spearman’s correla-
tion coefficient analysis indicate that regular sports activity/ 
exercise and wearing a seatbelt when driving/riding in a motor 
vehicle have a strong positive association with the level of sun 
protection (p<0.05), while being on a health-conscious diet is 
only weakly associated with the level of sun protection.

Table 3 Level of Sun Protection According to Sun Sensitivity and Health Status

Variables Categories Count 
(%)

Sun Protection Level χ2 (p-value) Correlation 
Coefficient 
(p-value)

Low Medium High

Skin type Type I (fair skin that burns 

easily and never tans)

93 (11.2) 25.8% 48.4% 25.8% 11.811 (0.066) −0.056 (0.105)

Type II (skin that burns easily 

and tans slowly)

320 (38.6) 16.9% 56.9% 26.3%

Type III (skin that tans easily 
and does not burn much)

345 (41.6) 23.5% 51.3% 25.2%

Type IV (dark skin that tans 

well and never burns)

72 (8.7) 33.3% 45.8% 20.8%

Have any skin problem No 543 (65.4) 25.4% 51.9% 22.7% 12.580 (0.002*) 0.120* (0.001)
Yes 287 (34.6) 15.7% 54.0% 30.3%

Have tendency to burn 
and tan

No 575 (69.3) 25.6% 53.0% 21.4% 21.863 (0.000*) 0.162* (0.000)
Yes 255 (30.7) 14.1% 51.8% 34.1%

On any medications for 
any disease

No 702 (84.6) 22.2% 54.3% 23.5% 8.149 (0.017*) 0.068* (0.049)
Yes 128 (15.4) 21.1% 43.8% 35.2%

Have skin cancer history 
in your family

No 800 (96.4) 22.5% 52.4% 25.1% 2.640 (0.267) 0.047 (0.179)
Yes 30 (3.6) 10.0% 60.0% 30.0%

Any family member has 
sun-related skin disease

No 704 (84.8) 23.4% 53.1% 23.4% 10.624 (0.005*) 0.112* (0.001)
Yes 126 (15.2) 14.3% 50.0% 35.7%

Note: *Significant at the 0.05 level.
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Effect of Knowledge and Awareness of Sun Exposure, 
UV Index, and Vitamin D on Sun Protection Level
Six questions were asked to determine the effects of expo-
sure of the respondents to solar radiation and the aware-
ness of the UV index (Table 5). Sixty percent of the 
respondents have never suffered sunburn, 31% have suf-
fered sunburn three or fewer times, and only 9% of the 
respondents have suffered sunburn four or more times in 

the past. The majority of the respondents (76%) do not 
sunbathe at least once per week, while 18% of the respon-
dents sunbathe at least once a week depending on the 
weather, and only 6% of respondents sunbathe at least 
once per week. The awareness of the respondents of sun-
burn and the risks of excessive exposure to solar radiation 
were also analyzed. The results show that 66% of partici-
pants are aware of the risks of sunburn from prolonged 

Table 4 Level of Sun Protection According to Health-Conscious Lifestyle and Safety Measures Adopted in Day-to-Day Life

Variables Categories Count 
(%)

Sun Protection Level χ2 

(p-value)
Correlation Coefficient 
(p-value)

Low Medium High

Being on a diet No 536 (64.6) 24.1% 52.4% 23.5% 4.736 

(0.094)

0.075* (0.031)
Yes 294 (35.4) 18.4% 53.1% 28.6%

Doing sports activity/exercise regularly No 503 (60.6) 26.2% 49.3% 24.5% 13.266 

(0.001*)

0.090* (0.010)
Yes 327 (39.4) 15.6% 57.8% 26.6%

Using seatbelt when driving/riding in 

motor vehicle

No 314 (37.8) 21.0% 60.8% 18.2% 16.858 

(0.000*)

0.071* (0.040)

Yes 516 (62.2) 22.7% 47.7% 29.7%

Note: *Significant at the 0.05 level.

Table 5 Sun Protection Level According to Awareness About Exposure to Solar Radiation, UV Index, and Vitamin D

Variables Categories Count 
(%)

Sun Protection Level χ2 

(p-value)
Correlation 
Coefficient 
(p-value)

Low Medium High

Sunbathe at least one day per week No 635 (76.5) 25.5% 50.4% 24.1% 19.489 

(0.001*)

0.118* (0.001)
Depends on the 

weather

147 (17.7) 10.2% 59.2% 30.6%

Yes 48 (5.8) 12.5% 62.5% 25.0%

Times have been sunburnt Never 497 (59.9) 26.0% 52.9% 21.1% 35.674 

(0.000*)

0.154* (0.000)
3 times or fewer 258 (31.1) 15.1% 58.1% 26.7%
4 times or more 75 (9.0) 20.0% 32.0% 48.0%

Aware about the risk of getting sunburnt 
on prolonged exposure to sun

No 285 (34.3) 29.5% 52.6% 17.9% 20.265 
(0.000*)

0.156* (0.000)
Yes 545 (65.7) 18.2% 52.7% 29.2%

Aware of the dangers of sun exposure No 180 (21.7) 38.3% 51.7% 10.0% 48.958 
(0.000*)

0.241* (0.000)
Yes 650 (78.3) 17.5% 52.9% 29.5%

Aware about UV index No 576 (69.4) 25.0% 52.6% 22.4% 13.719 
(0.001*)

0.128* (0.000)
Yes 254 (30.6) 15.4% 52.8% 31.9%

Consider UV index for personal sun 
exposure sun protection behavior

No 624 (75.2) 27.4% 51.9% 20.7% 54.245 
(0.000*)

0.252* (0.000)
Yes 206 (24.8) 5.8% 54.9% 39.3%

Vitamin D test any time in life No 443 (53.4) 25.1% 58.7% 16.3% 41.228 

(0.000*)

0.190* (0.000)
Yes 387 (46.6) 18.6% 45.7% 35.7%

Take vitamin D tablets No 551 (66.4) 22.3% 55.9% 21.8% 11.379 

(0.003*)

0.079* (0.023)

Yes 279 (33.6) 21.5% 46.2% 32.3%

Note: *Significant at the 0.05 level.
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exposure to sun, and 78% of the participants are aware of 
the dangers of exposure to solar radiation. However, only 
30% of the respondents are aware of the UV index. The 

number of respondents who consider the UV index in their 
personal sun exposure and sun protection is also not high 
(25%). In the survey on awareness about vitamin D, 47% 

Table 6 Sun Protection Level According to General Knowledge Regarding the Harmful Effects of the Sun on the Skin

Variables Categories Count 
(%)

Sun Protection Level χ2 (p-value) Correlation Coefficient 
(p-value)

Low Medium High

Can sun cause skin cancer? No 155 (18.7) 32.9% 53.5% 13.5% 20.620 (0.000*) 0.158* (0.000) 
Yes 675 (81.3) 19.6% 52.4% 28.0%

Can skin cancer be fatal? No 174 (21.0) 29.3% 53.4% 17.2% 10.945 (0.004*) 0.115* (0.001) 
Yes 656 (79.0) 20.1% 52.4% 27.4%

Can sun cause skin aging? No 108 (13.0) 47.2% 33.3% 19.4% 46.169 (0.000*) 0.172* (0.000) 
Yes 722 (87.0) 18.3% 55.5% 26.2%

Is a suntan healthy if sunburn is 

avoided?

No 381 (45.9) 19.7% 54.3% 26.0% 2.291 (0.318) −0.040 (0.246)

Yes 449 (54.1) 24.1% 51.2% 24.7%

Notes: *Significant at the 0.05 level.

Table 7 Association Between the Level of Sun Protection and Socio-Demographic Variables

Variables Categories Level of Sun Protection 
Behavior

χ2 (p-value) Correlation Coefficient (p-value)

Low Medium High

Age Chi-squared statistics were not calculated because age is not a categorical 

variable in this study

0.113* (0.001)

Gender Female 19.2% 53.7% 27.1% 14.773 (0.001*) Spearman’s correlation was not calculated because 

gender, nationality, and marital status were 

considered as nominal variables

Male 31.7% 49.2% 19.0%

Nationality Bahraini 31.0% 50.0% 19.0% 12.666 (0.013*)
Other 21.4% 46.4% 32.1%
Saudi 20.1% 55.2% 24.6%

Marital status Married 22.9% 32.9% 44.3% 61.049 (0.000*)
Single 21.8% 59.4% 18.9%

Educational 

level

High school 18.2% 45.5% 36.4% 66.585 (0.000*) 0.143* (0.000)
Some college education 29.5% 50.4% 20.1%

Undergraduate 19.4% 61.1% 19.4%
Postgraduate 19.1% 31.9% 48.9%

Number of 
people living 

in your house

Less than or equal to 4 23.0% 36.5% 40.5% 42.974 (0.000*) −0.129* (0.000)
More than 4 21.7% 58.6% 19.7%

Income based 

on your 

expenses

Income is not enough 

based on your expenses

23.3% 61.1% 15.6% 41.875 (0.000*) 0.162* (0.000)

Income 
and expenses are about 

same

23.0% 53.2% 23.8%

Income is more than 
enough based on your 

expenses

18.5% 40.0% 41.5%

Note: *Significant at the 0.05 level.
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of the respondents have been tested for vitamin D some 
time during their lifetime, and only 34% of the respon-
dents have taken vitamin D tablets. The results of both the 
chi-squared test and Spearman’s correlation show that all 
these eight factors have a positive and strong association 
with the level of protection from solar radiation.

Respondents’ knowledge about the UV index was 
assessed by asking for the correct definition of the UV 
index. The results indicate that 65% of the respondents are 
not aware of the UV index, and 15% of the respondents who 
claimed to know the correct definition of the UV index 
failed to select the correct answer (Figure 3). This means 

that only 20% of all respondents are aware of the correct 
meaning of the UV index. The association of the response to 
the question on the definition of the UV index with gender, 
educational level, and sun protection level is shown in Table 
8. The percentages of men (20%) and women (19%) who 
are able to choose the right answer are about the same. The 
results also show that the percentages of respondents select-
ing the right answer in the high school and some college 
education groupsare lower than those in the undergraduate 
and postgraduate groups. Besides, based on the chi-square 
d test, awareness of the correct meaning of the UV index 
has a significant association with the level of education and 
the sun protection level.

Level of Sun Protection According to General 
Knowledge of the Harmful Effects of the Sun on Skin
Four questions were asked to assess the general knowledge 
of the respondents regarding the harmful effects of the sun 
on the skin (results are shown in Table 6). Based on the 
results of the analysis, a majority (more than 80%) know 
that sun can cause skin cancer and skin aging, and 79% of 
the respondents know that skin cancer can be fatal. Fifty- 
four percent of the respondents believe that getting 
a suntan is healthy if sunburn can be avoided. This view 
of a healthy suntan has a negative and very weak associa-
tion with sun protection level (p>0.05), as expected. 

Figure 3 Responses of the participants about the definition of the UV index.

Table 8 Association of the Response Regarding the Definition of the UV Index with Gender, Educational Level, and Sun Protection Level

Variables Categories UV Index Definition χ2 (p-value)

UV Index of 6 
Indicates a High 
Sunburn Danger

UV Index of 1 
Indicates a Very High 
Sun Exposure

UV Index of 10 
Indicates Low Sun 
Intensity

Do Not 
Know About 
UV Index

Count (%) Count (%) Count (%) Count (%)

Gender Female 128 (20.0) 79 (12.3) 18 (2.8) 416 (64.9) 7.678 (0.053)

Male 36 (19.0) 15 (7.9) 12 (6.3) 126 (66.7)

Educational 

level

High school 3 (9.1) 6 (18.2) 0 (0.0) 24 (72.7) 18.356 (0.031*)

Some college 

education

33 (14.7) 30 (13.4) 12 (5.4) 149 (66.5)

Undergraduate 101 (23.4) 49 (11.3) 12 (2.8) 270 (62.5)

Postgraduate 27 (19.1) 9 (6.4) 6 (4.3) 99 (70.2)

Sun 

protection 

level

Low 27 (14.8) 21 (11.5) 12 (6.6) 123 (67.2) 14.538 (0.024*)

Medium 84 (19.2) 51 (11.7) 9 (2.1) 293 (67.0)

High 53 (25.2) 22 (10.5) 9 (4.3) 126 (60.0)

Note: *Significant at the 0.05 level.
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However, “sun can cause skin cancer”, “sun can cause skin 
aging”, and “skin cancer can be fatal” have a strong posi-
tive association with the sun protection level.

Logistic Regression Model
The data were randomly assigned to training (70%) and 
testing (30%) datasets. The training dataset was used to 
construct the model, while the testing dataset was used to 
observe the errors and prevent overtraining. The value of the 
response variable Y is 0, 1, and 2 when the sun protection 
level of the respondent is low, medium, and high, respec-
tively. The developed logistic regression model of the 
selected variable has 19 attributes (namely, age, gender, 
educational level, nationality, number of people living in 
the same household, income with respect to expenses, 
respondent has a tendency to sunburn and tan, whether 
a family member has a sun-related skin disease, whether 
sunscreen lotions are harmful to the skin in some way, is on 
a health-conscious diet, takes part in sports activities regu-
larly, wears a seatbelt when driving/riding in a motor vehi-
cle, the number of times having suffered sunburn, awareness 
of the dangers of exposure to solar radiation, the respondent 
takes the UV index into consideration for exposure to the 
sun, whether been tested for vitamin D during the lifetime, 
opinion regarding whether skin cancer can be fatal, opinion 
whether sun can cause skin aging, and opinion whether 
suntan is healthy if sunburn can be avoided). The confusion 
matrix was analyzed to evaluate the model, and the results 

are shown in Table 9. The overall accuracy with the training 
data set is 67% and is about 66% with the testing data set, 
indicating a good fit of the model. A predictor importance 
chart was generated to determine the effect of each predictor 
in the developed logistic regression model. The top ten 
significant predictors are: opinion whether sun can cause 
skin aging, age, awareness of the dangers of exposure to 
solar radiation, income with respect to expenses, the respon-
dent takes the UV index into consideration when being 
exposed to the sun, whether been tested for vitamin 
D during the lifetime, the number of times having experi-
enced sunburn, gender, uses a seat belt, and the number of 
people living in the same household (Figure 4).

Discussion
The most popular sun protection practice is using sunscreen 
when going out during the daytime, while other common sun 
protection measures are using a hat, sunglasses, an umbrella, 
and/or protective clothing, and avoiding exposure to solar 
radiation during peak hours.2,17,18,26-28 Using sunscreen lotions 
is not a popular sun protection practice among the respondents. 
However, using sunscreen is one of the most common sun 
protection practices in Kuwait,26 which is a country in the 
north-east corner of the Arabian Peninsula. Sunscreen use is 
also the most popular preventive measure of people in 
Belgium, Europe, Australia, Canada, and the USA.16,22,23 

Based on the survey results of the present study, a majority of 
the sunscreen users are females, similarly to the other pub-
lished results.2,17,26 The awareness of sunscreen users about the 
SPF of their sunscreen is not satisfactory. The percentage of 
respondents who avoid exposure to the sun during peak hours 
is higher than all other sun protection practices considered in 
this study. The three most popular sun protection practices of 
the studied sample are avoiding exposure to solar radiation 
during peak hours, using protective clothing, and using sun-
glasses. The sun protection practices based on gender were also 
analyzed in this study, and the results show that the three most 

Table 9 Confusion Matrix for the Constructed Logistic Regression Model

Training Testing

Observed Predicted Observed Predicted

Low Medium High Low Medium High

Low 58 60 5 Low 26 30 4

Medium 21 260 32 Medium 9 99 16

High 8 67 76 High 4 20 35

Overall Accuracy=67.12% Overall Accuracy=65.84%

Figure 4 Predictor importance chart of the logistic regression model.
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popular preventive measures among females are: 1) avoiding 
exposure to solar radiation during peak hours; 2) using protec-
tive clothing, and 3) using sunglasses. However, for males the 
three most popular preventive measures are: 1) avoiding expo-
sure to solar radiation during peak hours; 2) using sunglasses, 
and 3) wearing a hat when going out during daytime. Similar 
results have been reported elsewhere.17

In general, education, the number of people living in the 
same household, and income with respect to expenses are 
associated with the use of sunscreen. Eighty-one percent of 
Canadian adults use a minimum of one sun protection measure, 
with sunscreen use and wearing protective clothing being most 
popular among individuals with a higher educational level. 
Individuals with a higher income level resorted to frequent 
use of sunscreen.22 In the present study, the overall level of sun 
protection among individuals is not satisfactory. Twenty 
five percent of the respondents use a high level of sun protec-
tion and the majority of them are female, married, with a higher 
level of education and economically stable, and the number of 
family members living in the same household is four or fewer.

Robinson et al found that using sunscreen on children is 
significantly related with fair skin, sunny weather, earlier 
record of sunburn, and family history of skin cancer.18 In 
another study, Ermertcan et al reported that skin type, total 
nevus count, family history of skin cancer, and sun-related skin 
disorders are associated with the use of sunscreen.17 Based on 
the present study, the sun protection level is strongly associated 
with the presence of skin problems, whether there is a tendency 
to sunburn and tan, whether taking medication for any disease, 
and family history of sun-related skin disease. Ermertcan et al 
also reported that the use of sunscreen by people with skin 
types I and II is higher than in people with skin types III and IV, 
as well as among people with a family history of skin cancer 
and sun-related skin diseases. Similar results regarding the 
level of sun protection are reported in this present study.

The present study found that the level of sun protection 
has a positive association with the factors related to health 
consciousness and the use of safety measures in day-to- 
day life. Geller et al reported similar results, showing that 
the use of sun protection is higher among students of all 
ages who do not have other health risks.29 The adoption of 
sun protection measures was related to positive attitudes 
about individual appearance and self-image. Based on 
a study among students and personnel of Celal Bayar 
University, sun protection is not significantly associated 
with obesity, use of cigarettes and alcohol, and the use of 
sunscreen and sunglasses, while it is correlated with driv-
ing a car and participating in sports activities.17 However, 

the respondents adopted sun protection measures to avoid 
distraction by the sun while driving a car and during 
sports activities, and not because they wanted to be 
healthy. The authors also found that the use of sunscreen 
and being on a diet among young males and females are 
due to cosmetic reasons, and not for protection from solar 
radiation.

This study also examined the changes in the level of 
sun protection adopted by the respondents based on their 
history of sunburn. The percentage of respondents who 
adopt a higher level of sun protection is higher among 
those who have suffered sunburn four times or more 
compared to those who have suffered sunburn fewer 
times or never. Similar results have been found in numer-
ous studies. Tamir et al evaluated the variation in the 
adoption of sun protection measures in Israel from 1994 
to 1998. The number of people using sun protection mea-
sures increased from 34% in 1994 to 41% in 1996 and to 
46% in 1998.30 A study has also found that the adoption of 
sun protection measures changes among people who suf-
fered sunburn during the previous summer.17

The results of the present study indicate that the respon-
dents do not have an adequate understanding of the UV index. 
Thirty percent of the participants are aware of the UV index. 
Similar results were found in Germany, where only 27% of the 
people were aware of the UV index.5 Wester and Paulsson 
reported similar results for the Swedish population.31 Only 
25% of the respondents in the present study take the UV 
index into consideration when adopting sun protection mea-
sures. Studies have found similar results for the Swedish and 
German populations.5,31,32 Studies conducted in several 
regions in Australia indicate that the percentage of respondents 
who adjust their use of sun protection measures based on the 
UV index is only 24–40%, despite their higher awareness 
about the UV index.32–34 Studies in Canada have found that 
Canadian adults who have a higher level of awareness of the 
UV index are more prone to being sunburned.22 In the present 
study, only 20% of the participants were able to provide the 
correct meaning of the UV index. Numerous studies in Canada, 
the USA, Australia, New Zealand, England, and Germany 
indicate that the understanding of the UV index is not adequate 
and additional public awareness programs are needed.22,29,32-35 

Furthermore, some researchers are of the view that the numer-
ical UV index followed by a technical explanation is hard to 
comprehend.22,31,32,34-36 Hence, an easily understood presenta-
tion of the UV index with direct links to personal exposure to 
solar radiation and outdoor behavior should be developed. This 
study also assessed the awareness and attitudes toward vitamin 
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D. The results suggest that the awareness level about vitamin 
D among people in this region needs to be improved.

Previous research37 indicates that individuals in the Middle 
East with a fair skin are at higher risk of skin cancer from 
accumulative sunburn. However, a majority are still unaware 
of the dangers posed by living in this hot, sunny climate, and 
many in this region are surprised to know that skin cancer can 
be fatal. Estimates indicate that more than 10,000 people in the 
USA die each year from skin cancer. Based on World Health 
Organization (WHO) estimates, more than 60,000 people die 
each year from “getting too much sun” and most of these 
deaths are from skin cancer. In the present study, a large 
number of respondents is aware that the sun can cause skin 
cancer and skin aging, similarly to other studies.2,17,23,38,39 

However, 54% of the respondents still think that a suntan can 
be healthy if sunburn can be avoided. Similar results have been 
found in other studies on the adoption of sun protection mea-
sures by the population in several countries.2,17 This attitude 
must be changed, considering that 85% of skin cancer cases 
can be prevented by controlling exposure to solar radiation.

In the present study, the logistic regression model was 
constructed to predict the level of sun protection practices 
adopted by people living in Saudi Arabia and Bahrain. The 
model fitting information was analyzed to compare the con-
structed logistic regression model with the “intercept only” 
(null) model. The p-value of the likelihood-ratio test is very 
small (0.000), indicating that there is a significant difference 
between the “intercept only” and populated model. The pseudo 
R-squared measures were analyzed to estimate the coefficient 
of determination, i.e., how much of the variance in the depen-
dent variable can be explained by the model. The results 
indicate that the proposed logistic regression model can 
explain between 45.9% (Cox and Snell R squared) and 
52.9% (Nagelkerke R squared) of the variance in the sun 
protection level. The confusion matrix indicates that the pre-
diction accuracy of the developed logistic regression model is 
about 67%. Based on the predictor importance chart of the 
constructed logistic regression model, the top ten most signifi-
cant predictors of the level of adopted sun protection are: 
opinion whether the sun can cause skin aging, age, awareness 
of the dangers of exposure to solar radiation, income with 
respect to expenses, the respondent takes the UV index into 
consideration when being exposed to the sun, whether been 
tested for vitamin D during the lifetime, the number of times 
having suffered sunburn, gender, wearing a seatbelt while 
driving or riding in a motor vehicle, and the number of people 
living in the same household.

Conclusion
This study shows that the people in Saudi Arabia and Bahrain 
have adequate knowledge and are aware of the harmful effects 
of exposure to solar radiation. However, their sun protection 
practices do not seem to reflect their good level of knowledge 
regarding the dangerous effects of the sun on the skin. The 
rectification of the incorrect behavior regarding protection 
from the effects of the sun is a difficult but vital obligation of 
the government. Hence, the people of these regions in the 
Arabian Peninsula must be more knowledgeable to increase 
their awareness level about the UV index and its harmful 
effects on the skin. An efficient policy of education on the 
effective use of sun protection methods must be developed to 
increase the level of sun protection. Public awareness cam-
paigns can also be initiated to convince people that it is worth-
while to protect themselves from the sun. These initiatives can 
create a more sun-conscious population, which may stop the 
growing incidence of skin cancers in these regions of the 
Arabian Peninsula. However, future research is expected to 
enlarge the scope of the survey, in terms of both the size of the 
samples and the nature of the questions, offering more insight 
into the knowledge about the UV index and sun protection 
measures adopted by residents in the Arabian Peninsula. The 
results of such studies will help decision makers to formulate 
effective strategies to increase the awareness of the harmful 
effects of solar radiation among the population.
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UV, ultraviolet; SPF, sun protection factor.
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