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Introduction 

Skin is the largest organ of the human body and 

adults carry about 2 square meters of it. Since 

the last few decades, incidence of melanoma and 

non-melanoma skin cancers has been increasing 

worldwide.
1,2

 According to World Health 

Organization statistics, currently annual global 

incidence for non-melanoma skin cancers is 

between 2 and 3 million and 132,000 for 

melanoma skin cancers.
3
 

Surveys conducted on the population of 

Northern Pakistan, comprising Northern Punjab, 

Northern Baluchistan, North Western Frontier 

Province and FATA indicate that skin cancer is 

among the first three cancers in these regions 

according to incidence and prevalence.
4.5

 In 

North Western Frontier Province,   skin cancer is 

the commonest cancer in males, accounting for 

8.9% of all cancers and the second most 

common cancer in females.
5
 Similar is the 

situation in other countries of Indian 

subcontinent.
2,6

 

Kingdom of Saudi Arabia (KSA), the largest 

country in the Middle East, with an area of 2.24 

million sq. km. (nearly 2/3
rd 

the size of India), is 

the 14
th 

largest country in the world. It occupies 

80% of the Arabian Peninsula. One-third of the 

land is desert which includes a major portion of 

the world’s largest contiguous sand desert 

known as the Empty Quarter (Rub-al-Khali). In 

the inland regions including Capital Riyadh, the 

summer (May to September) day temperatures 

average around 45ºC, with readings over 50ºC 

not being unusual. There are about 11.67 million 

expatriates in the country, mainly from South 

and Southeast Asian countries. Indians are the 
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largest expatriate community, numbering over 3 

million (March 2017), of which, it is estimated 

that about 70% are blue collar category (labor) 

workers and hence exposed to extremes of 

sunlight and temperature. Other major expatriate 

communities from Indian subcontinent are: 

Pakistan-1.5 million, Bangladesh–1.3 million 

and Sri Lanka -0.5 million.
7
 

Chronic exposure to ultraviolet (UV-B) radiation 

present in sunlight is responsible for the 

induction of most non-melanoma skin cancer 

(NMSC) in humans. Wavelengths in the UV-B 

(290–320 nm) region of the solar spectrum are 

absorbed into the skin, producing erythema, 

burns and eventually skin cancer.  Recent 

studies indicate that 70% of new cases of skin 

cancer, i.e. around one million, diagnosed each 

year in the United States, result from repeated 

exposure of the skin to sunlight.
8
 

The results of UV measurements and biological 

studies by Hannan et al.
9
 suggest that an 

appreciable amount of potentially carcinogenic 

UVB is present in sunlight in the Riyadh area 

even though incidence of sunburn and skin 

cancers is lower in local population.   Numerous 

studies have been conducted in various countries 

to assess the knowledge, attitudes and practices 

(KAP) of the public toward sun exposure and 

sun-protection measures.
10-12 

In local Saudi 

population studies conducted on this subject 

have found that sun awareness and protection 

are generally inadequate that need to be 

addressed by health education programs.
13

 

However, there is scarce data related to this 

aspect, about the expatriates of Indian 

subcontinent origin. It was in this background 

that the current pilot study was undertaken in 

that segment of population to assess the 

knowledge, attitude and practices. 

Materials and Methods 

A descriptive cross-sectional study with 

purposive sampling was conducted on 2500 

male expatriates of Indian sub-continental 

origin, working outdoors in various sectors in 

the twin cities of Buraidah and Unaizah of Al 

Qassim region of Saudi Arabia from May 2018-

August 2018. A random sample was taken for 

study and the sample size was estimated by 

using a single proportion formula with an 

acceptable margin of error (d) at 5%. Analysis of 

data was done with SPSS (Statistical Package 

for Social Sciences) for Windows version 11.5 

and Microsoft Excel-2013 and the data were 

expressed as mean, range and numbers (with 

percentages). For the analysis, the significance 

level was set at p-value less than 0.05, with a 

confidence interval of 95%. 

The participants were explained the purpose of 

the study as per the ethical guidelines of 

Helsinki and the ones who agreed to participate 

in the study were requested to answer a self-

designed questionnaire after assuring them of 

confidentiality. Workers associated with health 

care were excluded from the study. 

A self-designed questionnaire comprising close-

ended questions to assess the knowledge and 

practices of the subjects was used for the study. 

The entire interview was supposed to take 7-10 

minutes. The questionnaire had four sections and 

was printed in English but the interview was 

held in English, Arabic, Urdu, Hindi or Bengali 

as per the ease and preference of the subject. 

The first section contained demographic data 

(age, nationality, nature of job).  The second 

section studied if the subjects were aware of 

cancer occurrence in skin and if they were aware 

that exposure to sunlight is linked adversely to 

health of skin. The responses were recorded as 

‘Yes’ or ‘No’ as shown in Table 1. 
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The third  section studied the job related 

practices that are related to the disease as shown 

in Table 2 and the responses were recorded as 

‘Yes’ or ‘No’. 

The fourth section focused on pictorial 

assessment of the  practical knowledge about 

skin cancer and was assessed by asking the 

subjects if they would consider to see a medical 

practitioner on high priority basis, if they notice 

the lesions as shown in a series of twelve 

randomly sequences images showing four 

benign skin disorders (moles) [Fig 1, four non-

melanoma skin cancers and four images 

depicting ABCDE (asymmetry, irregular 

borders, variation of color, size greater than 6 

mm, evolving by changes). The images were 

downloaded from the official website 

(https://www.skincancer.org/) of The Skin 

Cancer Foundation, 205 Lexington Avenue, 11th 

Floor, New York, NY 10016 and prior 

permission was sought for the non-commercial/ 

academic usage of their copyrighted images. For 

each correct entry (No for benign and Yes for 

malignant lesions), the subjects were awarded 

one point and on the basis of the total achieved, 

the subjects were divided into No knowledge 

(less than 3), poor knowledge (4-6), fair 

knowledge (7-9) and good knowledge (10-12)  

groups. 

Table 1 Parameters in questionnaire to study awareness regarding skin cancer  
 Awareness Parameter Yes  No 

1 Aware that skin can get cancer   

2 Aware that excess sun exposure is not good for skin   

 

Table 2 Work related practices that have relation to skin cancer   

 Practices  Yes  No 

1 Regular use of sun protective dress (Broad trimmed Hat, head scarf /  

Ghutra, full sleeved shirt etc.) 

  

2 Regular use of sun glasses    

3 Regular use of sunscreen creams    

4 Limiting the exposure to sun during peak hours (1-4 pm)   

 

 
Figure 1 Images of skin lesions used to test the awareness of subjects;  

“Copyright the Skin Cancer Foundation All Rights Reserved”.

https://www.skincancer.org/
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Results 

The subjects participating in study ranged in age 

from 23–52 years (mean 33.1 years, range 21-53 

years, standard deviation ±7.94). The nationality 

of the subjects is shown in Figure 2. They 

belonged to Bangladesh (n 856; 34.2%), 

Pakistan (n 794; 31.8%), India (n 772; 30.9%), 

Sri Lanka (n 57; 2.3%) and Nepal (n 21: 0.84%). 

They belonged to a wide range of occupations 

that require outdoor activities as shown in Table 

3. The results of the four sections in the 

questionnaire are shown in Tables 4-6 and 

Figure 3.  The level of education of the subjects 

in this study was found out to be: Graduates (n - 

734; 29%) or above, secondary/higher secondary 

school (n- 845; 34%) and below secondary 

school (n- 921; 37%). The relationship of the 

level of education to responses to forth 

component (pictorial assessment) is shown in 

Table 7. 

 

 
Figure 2 Sample composition based upon nationality 

 

Table 3 Sample composition based upon Occupation 

Profession 
Nationality Total 

(n ; %age) Bangladesh Pakistan India Sri Lanka Nepal 

Construction workers 34 359 156 2 0 551 (22.1%) 

Farmers 56 38 257 5 0 356 (14.2%) 

Casual labors /Cleaners 612 15 26 11 0 664 (26.6%) 

Transport ( Drivers , helpers) 13 175 45 32 3 268 (10.7%) 

Shopkeepers/salespersons  141 197 278 27 18 661(26.4%) 

Total 856 784 762 77 21 2500 (100%) 

 

Table 4 Results of studied parameters regarding awareness related to skin cancer 
 

Awareness 

Nationality 
Total 

(n=2500) 
 Bangladesh 

( n 856  ) 

Pakistan 

(n 794 ) 

India 

( n 772) 

Sri Lanka 

( n 57) 

Nepal 

( n 21) 

1 Aware that skin can get cancer 121 (14%) 237 (30%) 278 (36%) 13 (23%) 6 (29%) 655 (26%) 

2 Aware that excess sun exposure 

is not good for skin 
214 (25%) 317 (40%) 355 (46%) 24 (42%) 9 (43%) 919 (38%) 

 

Table 5 Results of work related practices that have relation to skin cancer 

 Practices 

Nationality 

Bangladesh  

( n 856  ) 

Pakistan  

( n 794 ) 

India   

( n 772) 

Sri Lanka  

( n 57) 

Nepal   

( n 21) 

Total 

(n=2500) 

1 

Regular use of sun protective dress 

(Broad trimmed Hat, head scarf /  

Ghutra, full sleeved shirt etc.) 

836(98%) 784(99%) 745(96) 54(95%) 20(95) 2439(98) 

2 Regular use of sun glasses 15(2%) 38(5%) 46(6%) 5(9%) 0(0%) 104(4%) 

3  Regular use of sunscreen creams 2(0%) 8(1%) 23(3%) 1(2%) 0(0%) 34(1%) 

4 
Limiting the exposure to sun during  

peak hours (12 pm - 3 pm) 

835(98%) 643(81%) 719(93) 41(72%) 18(86) 2256(90) 
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Table 6 Level of practical knowledge related to skin cancer 

Practical knowledge  

Nationality 

Bangladesh  

( n 856  ) 

Pakistan  

( n 794 ) 

India   

( n 772) 

Sri Lanka  

( n 57) 

Nepal   

( n 21) 

Total  

( n=2500) 

1 Very Poor  knowledge ( 0- 3 )   489(57%) 538(68%) 512(66%) 41(72%) 19(90%) 1599(64) 

2 Poor knowledge ( 4-6)  365(43%) 254(32%) 247(32%) 16(28%) 2(10%) 884(35%) 

3 Fair knowledge ( 7-9 )  2 (0%) 2 (0%) 13(2%) 0 (0%) 0 (0%) 17(1%) 

4 Good knowledge ( 10-12)   0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

 

 
Figure 3 Level of practical knowledge related to skin cancer 

 
Table 7 Level of knowledge in relation to the level of education 

Level of practical knowledge  Graduate or above; 

n- 734 

Secondary and higher 

secondary  school ; n- 845 

Below secondary  

school ; n- 921 

Total ; 

n- 2500 

Very poor knowledge  448 (61 %) 530 (63%) 621 (67%) 1599 (64%) 

Poor knowledge  277 (38%) 307 (36 %) 300 (33%) 884 (35%) 

Fair knowledge  9 (1 %) 8 (1%) 0 17 (1%) 

Good knowledge  - - - - 

 

Discussion 

Skin cancer is on a rise globally.
1-3,14

 In Indian 

subcontinent similar trend has been documented 

in multiple surveys conducted in recent years.
4-6

 

Sun exposure is a well-documented risk factor 

for development of skin cancer
15

 and a major 

chunk of the expatriates in the Middle-East, 

hailing from the Indian continent are exposed to 

sun due to the nature of their job.  

Outdoor workers have been proven to be at a 

higher risk for developing skin cancer due to 

their increased sun exposure.
16

 

Studies have been conducted to understand the 

level of knowledge, attitudes and practices of the 

local population toward sun exposure and 

protection but data is very limited as far as the 

expatriates are concerned. Hence this pilot study 

was conducted to address this issue. 

The 2500 subjects involved in this study were 

employed in wide range of jobs that involved 

exposure to sun. But only 655 (26%) were aware 

that skin can get cancer and 919 (38%) were 

aware of the fact that exposure to sun has 

harmful effects on skin. These figures are 

significantly low even when compared with the 

figures related to the local Saudi population. Al 

Robaee
17

 in his study conducted in 2010 found 

that 56% of Saudis participating in his study 

were aware of the association between sun 

exposure and skin cancer. Al Ghamdi et al.
13

 

also got similar results in Saudi population and 

found that 55% (1406/2544 of participants in 

study) were aware of this association. 

Regarding the practices, the results are 

significantly encouraging with 98% (2439/2500 

subjects) using sun protective dress in spite of 

lack of awareness of deleterious effects of sun 

exposure. This can be attributed to the healthy 
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Islamic traditions and culture of dressing up 

modestly in the Middle East. Al Ghamdi et al
13

. 

also found that protective clothes to be the most 

commonly used sun protection measure and 

reported by more than 90% of local Saudi 

population. Studies from the western world 

show inadequate usage of sun protective 

clothing. Reinau et al.
18

 in 2013 published the 

results of an extensive systematic review of the 

literature and found that reported sun-protective 

behaviors in outdoor workers were largely 

inadequate, with many workers either never or 

only rarely wearing a long-sleeved shirt (50-

80%), sun-protective headgear (30-80%) and 

sunscreen (30-100%) while working in the sun.  

90% of the subjects (2256/ 2500) limit their 

exposure to sun during peak hours (12pm-3pm). 

This can be explained by the traditions, culture 

and lifestyle in Saudi Arabia wherein most of 

the outdoor activities stop or get reduced during 

those hours. Furthermore, Saudi Arabia’s 

Ministry of Labor and Social Development in 

order to guarantee the safety of employees, 

issues and enforces guidelines wherein 

companies are banned from having their outdoor 

staff work under the sun from 12:00 pm to 3:00 

pm from June until September when 

temperatures are souring high. This is very 

encouraging when we compare with the work 

conditions as depicted in some of the western 

literature. Janda et al.
19 

in the study published in 

2014 found that in only 43% of instances, work 

was scheduled outside peak sun hours. 

In this study, 4% (104/2500) subjects were 

found to wear sunglasses and only 1% (34/2500) 

reported use of sunscreen lotions/creams 

regularly. Al Robaee
17

 in his study on local 

Saudi population has found low rate of 

sunscreen use (8.3%) despite reasonably good 

knowledge about the hazards of sun exposure. 

He further found certain socio-demographic 

factors to be linked with sunscreen use and the 

factors included female gender, higher social 

class and higher levels of education. These 

factors are not present in the participants of our 

study. Peters et al.
20

 studied the sun protection 

practices of outdoor construction workers in 

British Columbia and found that 29% workers 

used sunscreens. 

Nahar et al.
16

  after an extensive review of 

literature, also found that despite regular and 

prolonged sun exposure, a great number of 

outdoor workers fail to engage in sufficient sun 

protection behaviors. He linked this failure to 

socio-demographic factors like female gender, 

older age, being white, personal skin cancer 

history, time (hours/years) spent at work, sun 

safety training, perceived prioritization of sun 

protection, concern about sun exposure, 

workplace support, families' expectations, and 

familial information giving. They stressed upon 

the need for meaningful research on this aspect. 

There were discouraging results in the fourth 

component of our study where subjects were 

shown images and asked to identify the 

instances, when they would seek medical advice. 

1599 (64%) subjects displayed very poor 

knowledge and 884 (35%) had poor knowledge. 

Only in 17 (1%), fair knowledge was 

documented and none achieved scores of 9-12 to 

qualify as having good practical knowledge. 

There was no statistically significant difference 

between the participants based on their academic 

qualifications and level of formal education 

(value of p less than 0.05).  This component of 

study has not been used by other workers and 

mostly studies have concentrated on awareness 

level and sun protection practices. Hammond et 

al.
21

 did not find any significant influence of 

knowledge on sun protective behavior. The 

author in previous research conducted in Indian 

subcontinent, to study other health related issues 

found no statistically significant relation of 

formal education level with health care related 
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awareness.
22 

Reeder et al.
23 

found that 

occupational sun protective practices has no 

relation with education level though Reinau D et 

al
18

 found that specific sun-safety education does 

result in improvement on this front. Al Ghamdi 

et al.
13

 and Al Robaee
17 

had found positive 

impact of education level on sun protection 

practices in the local Saudi population. 

The present study does not have any backing of 

institutions that can bring in change or 

legislations but it is hoped that the study may 

inspire more studies on the subject and initiate 

innovative occupational sun-safety education 

programs. This subject is of great importance 

and globally, appreciable work is being done in 

order to promote the concept of sun safe 

workplace practices and a good magnitude of 

studies are being conducted on the subject due to 

increased sun exposure and subsequent risk of 

skin cancer in outdoor workers.
24-25

 The present 

study made use of good quality printed images 

to study if patients can identify the moments 

when medical care is need on priority basis. This 

component of study is expected to inspire 

similar studies in various sections of general 

population and thereby promote the concept of 

skin self-examination for early detection of skin 

cancers. 

Studies on local Saudi population by Al Ghamdi 

et al.
13

 and Al Robaee
17

 have also stressed upon 

the need for such education and programmes. 

Studies have proven that interventions to 

promote the concepts of sun-safe practices and 

sun-protective workplace culture provide 

encouraging results and such interventions are 

possible only by promoting sun safety education. 

The expatriates before entry into the Middle East 

have to undergo mandatory medical clearance in 

designated clinics and such interactions can be 

used in health related education. The medicos of 

Indian subcontinent, due to absence of language 

and cultural barriers, can also play fruitful role 

in basic health education of expatriates in their 

respective localities. 

Conclusion  

There is low level of awareness about skin 

cancers in expatriates of Indian subcontinent 

working in the Middle East. There is widespread 

use of sun protective clothing due to the 

prevalent cultural practices in the region. The 

participants of the study have very low 

understanding of the skin lesions that need 

medical care on priority basis.There is need for 

specific skin health education programs to 

address the areas of deficient practices and 

knowledge. 
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