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ABSTRACT

Background: Lung cancer has a highly significant rate of mortality in both
genders nationally and globally. A variety of risk factors are linked to lung
cancer; however, smoking is the most significant one. Countless research has
looked into the public’s knowledge of lung cancer and its risk factors;
however, few studies have targeted health students, which demands further
investigation. Our study surveys health students from different health-related
colleges in the Makkah region of western Saudi Arabia. We compare the
knowledge and awareness of lung cancer risk factors and recommend
strategies to improve this knowledge gap. Methodology: A survey-based study
was carried out among health-related students in different medical colleges at
Umm Al-Qura University between December 2020 and January 2021. Results:
A total of 309 students participated in the current study. The mean age of
participants was 22.2 + 1.33 years; 244 (67.4%) participants were male and 118
(32.6%) were female. The majority of respondents were fifth-year students,
while intern students were the least represented. The majority of students did
not smoke. Furthermore, our finding suggests that the majority of students
have poor knowledge of lung cancers’ risk factors (76.6%). Conclusion: Our
research found that the students had a low level of knowledge. Furthermore,
only gender showed a strong correlation with the level of awareness and

knowledge, out of all the variables studied.

Keywords: knowledge, awareness, lung cancer, health related students, Umm
Al-Qura University Saudi Arabia.

1. INTRODUCTION

Lung cancer shows a high incidence in men, and it accounts for cancer deaths
in both genders (Sholih et al,, 2019; Gangane et al., 2015, Lowe stein et al,,

2016). Moreover, there is a substantial increasing trend in the global
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prevalence of lung cancer and its mortality (Sholih et al., 2019; Indonesian Health Ministry, 2013; Global Cancer Observatory, 2017;
Sholih et al., 2019; Goodarzi et al. 2020; Elasbali et al. 2021). This increase is linked to different risk factors including tobacco
smoking (Mahfouz et al., 2020; Zhang et al., 2009), and other carcinogenic materials that can represent occupational lung cancer risk
factors, such as exposure to asbestos, radon, and other chemicals (Mahfouz et al., 2020; Tammemagi et al., 2013). Other risk factors
identified as potential precipitators of lung cancer include environmental and behavioural (Mahfouz et al., 2020; de Torres et al.,
2011). All of these variables have the potential to have a substantial impact on the initiation of carcinogenesis and significantly
influence patients' response to exposure to carcinogenic agents (Mahfouz et al., 2020; Cruz et al., 2011).

The socioeconomic status in Saudi Arabia has risen notably over the past 40 years. The lifestyles have become sedentary,
accompanied by the consumption of processed food and other unhealthy behaviors (Althubiti & Nour Eldein, 2018; Food and
Agriculture Organization of United Nation, 2011). Several diseases are becoming more prevalent due to these lifestyle
modifications, including lung cancer (Althubiti & Nour Eldein, 2018; Anand et al., 2008). The estimated incident of lung cancer in
Saudi Arabia was 57.2 individuals per 100,000 in 2004 (Althubiti & Nour Eldein, 2018; Ibrahim et al., 2008). Many studies have
targeted the general population (Sholih et al., 2019; Ashok, 2019; Crane et al., 2016; Chalian et al., 2019; Maziéres et al., 2015) to
assess the awareness level of lung cancer and its risk factors; however, few studies have been carried out on university student
populations (Al-Naggar, 2012; Zainuddin and Thabit, 2018; Shankar et al., 2017). Therefore, this area was not investigated enough
particularly, students of health specialties, as they will be future counsellors and mediators to patients. Consequently, this study
examines the awareness of lung cancer risk factors among health related specialties students at Umm Al-Qura University (UQU) in
Makkah, Saudi Arabia.

2. METHODS AND SUBJECTS

A self-administered structured questionnaire was used in this cross-sectional investigation at UQU, Makkah, Saudi Arabia. The
study was carried out from December 2020 until January 2021. Ethical approval was received from UQU's research ethics committee
(ethical number: HAPO-02-K-012-2021-03-626).

A random sampling technique was performed to stratify students according to gender and college from all health-related
specialties colleges at UQU from 2nd year to 6th year, namely: College of Medicine, College of Applied Medical Sciences, College of
Dentistry, College of Pharmacy, College of Public Health and Health Informatics, and College of Nursing. The inclusion criteria
were students who are able to speak English, 18 years old and above. However, the exclusion criteria were students who cannot
speak English and were below 18 of age. The right answer was used to establish the scoring system. Each correct answer was given
two scores, the “don’t know” answer was given one score, and the wrong answer was given zero scores, and then the sum of all the
scores was calculated. Those who have scores above eight scores are considered to have good awareness, and those having scores
below eight are considered to have poor awareness.

Therefore, we assumed that 93% of participants would have knowledge of lung cancer and its determinants, as it has been
shown in a Malaysian study that conducted in Management and Science University (MSU) (Al-Naggar, 2012). To test this
hypothesis in a cross-sectional study with a 95% confidence interval and 5% acceptable error margin, we needed to survey at least
352 students.

Sample size

The sample size was estimated using Stat Calc of Open Epi software of Rollin School of Public Health, Emory University, USA
(Sullivan, 2009). As a result, the needed minimum sample size required to obtain a precision of 5% with a 95% confidence interval is
350.

Statistical analysis
The data were examined using statistical methods in SPSS software version 25. For categorical variables, the frequency was
computed, and for continuous variables, mean standard deviation was calculated. The categorical variables were compared using

the Chi-square test.

3. RESULTS

A total of 369 health-related specialties students were participated in this study. Table 1 shows students” gender distribution; over
two-thirds of participants were male (237, 67.5%) and one-third were female (114, 32.5%). The mean age of participants was 22.2 +
1.33. The College of Medicine was the most represented among the colleges (76.4%), while the College of Public Health and College
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of Nursing represented the least (2.8% and 1.7%, respectively) (Table 1). Fifth-year students were the most represented (107, 30.5%);
on the other hand, intern students were the least represented (13, 3.7%). Concerning the previously heard about lung cancer, most
of the students have low-level of awareness 304 (86.6%). Furthermore, students” level of awareness regarding lung cancer risk
factors, most of them had poor awareness (76.64%), while the minority had good level of awareness (23.36%). Finally, regarding
students' smoking status, most students did not currently smoke (304, 86.6%), while 47 (13.4%) did smoke (Table 1 & Figure 1).

Table 1 Demographic data

Variable Category Frequency (%)
Age (mean [SD]) (22.2 +1.33)

18 1 (0.3%)

19 8 (2.3%)

20 26 (7.4%)

21 56 (16.0%)
Age 22 94 (26.8%)

23 104 (29.6%)

24 55 (15.7%)

25 6 (1.7%)

27 1(0.3)

Male 237 (67.5%)
Gender

Female 114 (32.5%)

Medicine 268 (76.4%)

Dentistry 9 (2.6%)

APplied medical 35 (10.0%)
College sciences

Pharmacy 23 (6.6%)

Nurse 6 (1.7%)

Public Health 10 (2.8%)

2nd year 33 (9.4%)

3rd year 31 (8.8%)

4th year 95 (27.1%)
Academic year

5th year 107 (30.5%)

6th year 72 (20.5%)

Intern 13 (3.7%)

Yes 351 (95.12%)
Heard about lung cancer

No 18 (4.88%)
Smoker Yes 47 (13.4%)
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No 304 (86.6%)
Good Knowledge 82 (23.36%)
Knowledge of Lung cancer
Poor Knowledge 269 (76.64%)
knowledge
score
W Poor
@ Good

Figure 1 pia chart for students' level of knowledge

The awareness scores were obtained from 11 questions concerning lung cancer. The awareness level of each question is given in
(Table 2). The level of awareness about Lung cancer based on the questions: Most of the students' answers to the questions about

lung cancer risk factors appear to suggest that the majority of the students had poor awareness.

Table 2 Knowledge about Lung Cancer risk factors.

Question Yes No I don’t know
Do you think smoking cigarette (tobacco smoking)
) ) ] 334 (95.2%) |9 (2.6%) 8 (2.3%)
isone of the risk factors for developinglung cancer?
Do you think electronic cigarette smoking is one of
. ] 280 (79.8%) | 24 (6.8%) 47 (13.4%)
the risk factors for developing lung cancer?
Do you think Shisha smoking is one of the risk
) 325(92.6%) |9 (2.6%) 17 (4.8%)

factors for developing lung cancer?
Do you think chili and deep-fried food are linked to

41 (11.7%) 220 (62.7%) 90 (25.6%)
lung cancer?
Do you think alcohol is a risk factor of lung cancer 125 (35.6%) 126 (35.9%) | 100 (28.5%)
Do you think air pollution is a risk factor for lung

275 (78.3%) | 29 (8.3%) 47 (13.4%)
cancer?
Do you think Asbestos is a risk factor for lung

179 (51.0%) | 27 (7.7%) 145 (41.3%)
cancer?
Do you think passive smoking is a risk factor for 283 (80.6%) | 27 (7.7%) 41 (11.7%)
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lung cancer?

Do you think genetic suitability is a risk factor for

mellitus and dyslipidaemia are related to lung

cancer?

283 (80.6%) | 27 (7.7%) 41 (11.7%)
lung cancer?
Do you think exercise reduce lung cancer? 174 (49.6%) | 76 (21.7%) 101 (28.8%)
Do you think lung cancer is inherited disease? 137 (39.0%) | 126 (35.9%) 88 (25.1%)
Do you think comorbid diseases such as Chronic
obstructive pulmonary disease (COPD), diabetes

177 (50.4%) | 83 (23.6%) 91 (25.9%)

The awareness of lung cancer level varied among the different questions associated with the demographical data, as described
in (Table 3). There are significant differences among gender and academic year (p-value, 0.007, 0.005, respectively), while no
significant differences among students’ collages (p-value, 0.835). Furthermore, female students represent a better level of
knowledge. Moreover, medical students have had the highest level of awareness. On the other hand, nursing students have had the

lowest level of awareness. Additionally, students at higher academic years have shown a much better awareness than junior

students (Table 3).

Table 3 Association between level of awareness and Demographic data
Level of knowledge
Variable P VALUE
Poor n (%) Good n (%)
Gender
Male 192 (81.0%) | 45 (19.0%)
0.007*
Female 77 (67.5%) 37 (32.5%)
College
Medicine 208 (77.6%) | 60 (22.4%)
Dentistry 8 (88.9%) 1 (11.1%)
Applied medical sciences 25 (71.4%) 10 (28.6%)
0.835
Pharmacy 17 (73.9%) 6 (26.1%)
Nurse 4 (66.7%) 2 (33.3%)
Public Health 7 (70.0%) 3(30.0%)
Academic year
2nd year 23 (69.7%) 10 (30.3%)
3rd year 24 (77.4%) 7 (22.6%)
0.005*
4th year 85 (89.5%) 10 (10.5%)
5th year 77 (72.0%) 30 (28.0%)
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6th year 48 (66.7%) | 24 (33.3%)

Intern 12 (92.3%) 1(7.7%)

4. DISCUSSION

This study of health-related specialties students in Makkah, Saudi Arabia, showed that about two-thirds of the participants have a
poor level of awareness (76.6%). This result is different from the Malaysian study in which (93%) of participants have good
awareness levels (Al-Naggar, 2012). In this study, the most of the students were men (67.5%). This is different from another study
that was conducted in Nepal, in which male participants accounted for (50.7%) (Ashok, 2019), and studies that were conducted in
Indonesian, Malaysian, Australian, and the US in which female participants were predominate (Sholih et al., 2019; Crane et al., 2016;
Chalian et al., 2018; Al-Naggar, 2012; Zainuddin and Thabit, 2018). Smoking is a well-known lung cancer risk factor in both genders
(Koo et al., 1985). In this study, most of the participants (95.2%) understood that smoking cigarettes is a risk factor, and this is near
similar to a Malaysian study in which (100%) of participants believed that smoking is a risk factor to develop lung cancer (Al-
Naggar, 2012).

The fundamental association established between passive smoking and lung cancer can illustrate 1.6% of lung cancers (Boffetta,
2006). A meta-analysis (Hackshaw et al., 1997) and a comprehensive review (Whytrow et al., 2003) revealed a (1.14-5.20) relative
risk of lung cancer in people who are passively exposed to cigarette smoking. In our study, we found that (80.6%) of participants
recognized that passive smoking represents a significant risk factor of lung cancer. Moreover, many other studies have suggested
that smoking and second-hand tobacco use also have a significant risk of developing lung cancer (Siahpush et al., 2006; Boffetta,
2006). Most participants of this study did not smoke (86.6%), concurring with a Nepalese study (82.6%) (Ashok, 2019). However,
this is quite different from other international studies in which smoker participants were predominant (Crane et al., 2016; Chalian et
al., 2018).

In this study, the most of the participants (79.8%) think that Electronic Cigarettes are a risk factor for lung cancer; in contrast,
only (13%) believed that Shisha smoking is a risk factor. Additionally, most of the participants believed that Air pollution is a risk
factor (78.3%), and that was similar to the Malaysian study (89.2%), (Al-Naggar, 2012) as the majority believed that it is a risk factor
to develop lung cancer. The current study found that only (35.6%) of the participants believed that alcohol is a risk factor to develop
lung cancer, and (49.6%) stated that exercise prevents lung cancer, in contrast to what participants believed in a Malaysian study
(75.6%) and (83.1%) respectively (Al-Naggar, 2012). Many workplaces could expose their employees to different kinds of
carcinogens such as chrysotile asbestos and crystalline silica (Boffetta, 2004). Moreover, these kinds of carcinogens show a
significant risk for lung cancer (Boffetta, 2004).

In the present study, (51.0%) of participants mentioned that occupational asbestos exposure is a risk factor for lung cancer. This
differs from the Malaysian study in which approximately three-quarters of participants (75.6%) stated that occupational exposure to
asbestos is a risk factor (Al-Naggar, 2012). Family history is a significant factor for developing lung cancer in both genders, as most
of the studies have revealed a smoking-adjusted raise the risk by approximately (2—4 folds) when linked to a positive family history
of lung cancer (Wu et al.,, 1996; Browns et al., 1997; Liu et al., 1991). Furthermore, there are several investigations concerning the
genetic tendency of lung cancer (Bartsch et al., 2000; Lan et al., 2000; Bouchard et al., 2001). In this study, (80.6%) of participants
believed that genetic susceptibility plays a vital role in inducing lung cancer; however, (39.0%) stated that hereditary inheritance is a
significant risk factor for developing lung cancer. This is similar to the previous Malaysian study in which (48.4%) of participants
stated that lung cancer inheritance is essential and linked to lung cancer (Al-Naggar, 2012).

Recent studies have suggested that comorbid diseases such as chronic obstructive pulmonary disease, diabetes mellitus, and
dyslipidemia are linked to lung cancer (Durham and Adcock, 2015; Sekine et al., 2012; Hao et al., 2018; Lee et al., 2013). In the
current study, (50.4%) of participants stated that comorbid diseases are related to lung cancer. Our study has some limitations that it
is not generalizable because it has been conducted only in one university in Saudi Arabia. Most of the participants were from the
College of Medicine. Therefore, additional researches should be done in other colleges and universities.

5. CONCLUSION

The study has shown that the awareness level of lung cancer among students was affected by different factors. These factors include
gender, academic year, and specialties of the students. Female students have significantly shown a better level of awareness than
male students. Furthermore, medical students have had the highest level of awareness; on the other hand, nursing students have

had the lowest. Moreover, students in higher academic years have shown a much better awareness than junior students.
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