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Objective: Lung cancer is one of the leading causes of death worldwide, and it is ranked as the first cause of death in more than 100 
countries around the world. The aim of this study was to explore the knowledge and attitude of the general population in Saudi Arabia 
toward lung cancer screening.
Methods: A cross-sectional study employing an online survey was conducted between November 2021 and February 2022 in Saudi 
Arabia. This study utilized a previously developed questionnaire instrument. Logistic regression was used to identify predictors of 
positive attitude toward lung cancer screening.
Results: A total of 473 participants were involved in this study. The majority of the study participants (74.6%) reported that they are 
current smokers. Almost 31.5% of the study participants reported that if lung cancer is detected early, the person’s chance of surviving 
is poor to very poor. The majority of the study participants reported that they would be willing to do tests to diagnose lung cancer if 
you were invited by the Ministry of Health or their doctor. Males, participants aged (24–34 years), and current smokers were more 
likely to have positive attitude towards lung cancer screening (p ≤ 0.05). On the other hand, patients aged 46 years and over and those 
with higher education had less positive attitude towards lung cancer screening (p ≤ 0.05).
Conclusion: This is the first study to look into the general public’s attitudes toward lung cancer screening in Saudi Arabia. According 
to our findings, the majority of people believe that early detection of lung cancer can lead to improved results and have a favourable 
attitude toward lung cancer screening if it is indicated. Thus, incorporating lung cancer screening into the local guidelines in at-risk 
population is highly recommended and considering the launch of nation-wide lung cancer screening program is advised.
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Introduction
Lung cancer is one of the most common types of cancer worldwide.1 It is regarded as a major public health concern and 
it also causes a heavy burden on the healthcare system and the economy.2 According to the WHO, in 2020, there were 
around 2.21 million cases of lung cancer worldwide.1 In Saudi Arabia lung cancer is the fifth most common type of 
cancer in male in Saudi Arabia, while it is the 17th most common type of cancer among females in Saudi Arabia.3 

A previous epidemiological study that analyzed data from the Saudi cancer registry reported that the age standardized 
incidence rate of lung cancer in Saudi Arabia ranged from 1.2 to 12.3 per 100,000 cases in different regions of Saudi 
Arabia.4 However, this number is also expected to increase with the ongoing aging and growth of the Saudi population, 
making it a major public health concern. A previous study in Saudi Arabia found that the median duration of survival for 
patients with small cell lung carcinoma was 6.4 months.5

Lung cancer is one of the leading causes of death worldwide, and it is ranked as the first cause of death in more than 
100 countries around the world.6 The five-year survival rate of lung cancer is only around 14%,7 however, when it is 
diagnosed at early age, the overall survival rate will increase in around 50% of the patients, nevertheless, only small 
percentage of patients are diagnosed at early stage.8,9 The majority of cases of lung cancer are tobacco related, and only 
around 10% of lung cancer are not related to tobacco.3
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Despite that smoking is the major risk factor for lung cancer, there are other risk factors that can increase the risk of 
lung cancer including occupational exposures, respiratory disease, and a family history of lung cancer.10 Smoking 
cessation is also a major contributing factor that decreases lung cancer incidence.11 Therefore, major international and 
national guidelines offer strong recommendations regarding smoking cessations.12

For many years, there have been uncertainties about the advantages of lung cancer screening programs and whether they 
can reduce the mortality rate of lung cancer.13 In the last few years, there has been some interest worldwide in lung cancer 
screening programs using a low dose of computed tomography (LDCT). The National Lung Screening Trial (NLST) has 
demonstrated that screening for lung cancer among high-risk populations may decrease the risk of mortality by 20%.13–15 

However, in Saudi Arabia, there are no current recommended screening programs for lung cancer, this includes the national 
guidelines by the Saudi Lung Cancer Association (SLCA) and Saudi National Cancer Centre.12 However, these guidelines 
provide guidance for health care professionals who are seeking further investigations among high-risk populations.

Previous study in Taiwan found that the utilization of LDCT screening in non-smoking population is increasing.16 Wu, F. Z., 
and Chang, Y. C. reported that in the future, lung cancer screening programs targeting non-smokers could have a significant 
prognostic impact on health promotion in Asian nations.17 In the future, it will be crucial to effectively encourage smokers to 
participate in lung cancer screening programs through financial incentives and pedagogical training.18 Previous studies 
investigating the attitude and perceptions of the public towards lung cancer screening focused mainly on the smoking population 
and the older age group,19–22 with limited studies on the general population who is also at risk of lung cancer and can benefit from 
future lung screening programs. In addition, no previous study investigated the attitudes and perceptions of the public toward 
lung cancer. Therefore, in this cross-sectional online survey, we aimed to explore the knowledge and attitude of the general 
population in Saudi Arabia toward lung cancer screening. There are a number of ways to emphasize the importance of 
international and national guidelines in regard to how the general public views lung cancer screening. These include the use 
of targeted awareness campaigns, sharing personal accounts of people whose lives have been improved by following the 
recommendations for lung cancer screening, ensuring that the recommendations are communicated in plain language, avoiding 
medical jargon to the greatest extent possible, and working with media outlets and social media influencers to share accurate and 
evidence-based information.

Method
Study Design
Between November 2021 and February 2022, a cross-sectional study employing an online survey was done in Saudi 
Arabia to examine the general population’s knowledge and attitude regarding lung cancer screening.

Study Population and Recruitment
Using convenience sampling technique, eligible subjects were invited to participate in the study. Social media platforms 
(Facebook and WhatsApp) were utilized to reach out to the general public and invite them to participate in this study. All 
subjects supplied their informed consent freely; consequently, written consent was not required. Detailed descriptions of 
the study’s aims and objectives were provided at the outset of the survey.

The inclusion criteria required participants to be at least 18 years old and to be currently residing in Saudi Arabia. 
Participants who were under 18 or who could not read or understand Arabic were not permitted to participate.

Study Tool
This study utilized a self-administered questionnaire instrument created by Quaife et al.23 There were two sections 
containing 19 questions in total. The demographics of the participants were covered in the first section, which consisted 
of nine questions regarding age, gender, education level, employment status, smoking status, whether they know 
someone with cancer from their family or friends, and their confidence in their ability to quit smoking. The second 
half of the questionnaire comprised ten 5-point Likert scale and yes/no questions that investigated the beliefs and 
concerns of participants regarding lung cancer.
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Piloting Phase
Clinicians from the college of medicine at Umm Al-Qura University assessed and confirmed the questionnaire instru
ment. They were asked about the clarity, comprehensibility, and face validity of the questions, as well as whether any 
were difficult to understand. Additionally, they were asked about any questions they considered disrespectful or 
annoying. They commented that the questionnaire was straightforward to understand and complete. In addition, a pilot 
research was done with a small group of individuals who met the inclusion criteria in order to check comprehension prior 
to using the questionnaire on a larger scale; the results confirmed that it is simple and uncomplicated.

Translation Procedure
The original survey tool was translated into Arabic using the forward-backward technique. This technique involved the 
translation of three independent clinicians who are bilingual. The translation focused on preserving the context of the 
items of the survey rather than word-by-word translation.

Sample Size
Using a confidence interval (CI) of 95%, a standard deviation (SD) of 0.5, and an error margin of 5%, the minimum 
sample size required was 385 individuals.

Statistical Analysis
Using descriptive statistics, the demographic characteristics of the individuals were described. Percentages were reported 
for categorical data (frequencies). Logistic regression was used to calculate the odds ratios (ORs) and 95% CI for those 
who are more likely to have a positive attitude toward lung cancer screening. For logistic regression, the dummy variable 
was established as any participant who affirmed a desire to undergo lung cancer diagnostic tests if invited by the Ministry 
of Health or treating physician.

Results
Participants’ Demographic Characteristics
A total of 473 participants were involved in this study. Males comprised more than half (77.6%) of the study sample. 
Around one-third (27.7%) of the study participants were aged 30–34 years. More than half of them (59.6%) were 
married, hold bachelor degree (69.6%), and work outside the healthcare sector (65.5%). Almost half of the study sample 
(49.5%) reported that their monthly income is 7500 Saudi Riyal (SAR) and over. Around 46.0% of the study participants 
reported that they know someone from family or friends who has cancer. The majority of the study participants (74.6%) 
reported that they are current smokers. Almost half of the study participants (50.7%) showed high levels of confidence 
(answered extremely high, very high, or high) that they have the ability to stop smoking. For further details on the 
demographic characteristics of the study participants refer to Table 1.

Beliefs and Worry About Lung Cancer
Almost one-fifth of the study participants showed agreement that diagnosis of cancer is a death sentence and the 
percentage was even higher for lung cancer specifically (31.6%), Figure 1. Almost 31.5% of the study participants 
reported that if lung cancer is detected early, the person’s chance of surviving is poor to very poor. More than half of the 
study participants (55.6%) showed positive attitude (answered yes probably or yes definitely) towards doing recom
mended surgery if the screening test found that they had early-stage lung cancer. Almost one-fifth of the study 
participants (22.0%) reported that they worry (answered frequently or always) about their chance of getting lung cancer.

The majority of the study participants (77.2%) reported that clear computed tomography (CT) scan would reassure 
them. The majority of the study participants reported that they would be willing to do tests to diagnose lung cancer if 
they were invited by the Ministry of Health or their doctor with 78.0% and 81.2%, respectively, Figure 2. For further 
details on participants’ beliefs and worry about lung cancer refer to Table 2.
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Table 1 Participants’ Demographic Characteristics

Variable Frequency Percentage

Gender

Males 367 77.6%

Age categories

18–23 years 38 8.0%

24–29 years 88 18.6%

30–34 years 131 27.7%

35–39 years 89 18.8%

40–45 years 53 11.2%

46 years and over 74 15.6%

Marital status

Single 132 27.9%

Married 282 59.6%

Divorced 42 8.9%

Widowed 17 3.6%

Education level

High school level or lower 74 15.6%

Bachelor degree 329 69.6%

Higher education 70 14.8%

Employment status

Retired 16 3.4%

Unemployed 55 11.6%

Work outside healthcare sector 310 65.5%

Student 40 8.5%

Work in healthcare sector 52 11.0%

Monthly income level

Less than 2500 SAR 41 8.7%

2500–5000 SAR 64 13.5%

5000–7500 SAR 134 28.3%

7500 SAR and over 234 49.5%

Do you know someone from family or friends who has cancer?

Yes 215 45.5%

(Continued)
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Predictors of Positive Attitude Towards Lung Cancer Screening
Binary logistic regression analysis identified that males (p-value≤0.001), participants aged (30–34 years) 
(p-value=0.042), and current smokers (p-value=0.012) were more likely to have positive attitude towards lung cancer 
screening, Table 3. On the other hand, patients aged 46 years and over (p-value≤0.001) and those with higher education 
(p = 0.009) had less positive attitude towards lung cancer screening.

Figure 1 Perception of cancer and lung cancer.

Table 1 (Continued). 

Variable Frequency Percentage

Smoking status

Non-smoker 43 9.1%

Ex-smoker 77 16.3%

Current smoker 353 74.6%

How confident are you that you have the ability to stop smoking?

Extremely high 53 11.2%

Very high 88 18.6%

High 99 20.9%

Not high 105 22.2%

Low 87 18.4%

Very low 41 8.7%

Abbreviation: SAR, Saudi riyal.
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Discussion
This cross-sectional online survey aimed to explore the attitude of the general population in Saudi Arabia toward lung 
cancer screening. The main finding of this study showed that the majority of the study participants reported that early 
detection of lung cancer can have better outcomes. In addition, most of the study participants reported a good attitude 
regarding lung screening programs for the detection of lung cancer, and that clear computed tomography (CT) scan 
would reassure them.

Cancer is the leading cause of death worldwide and every year, and there were more than 10 million deaths due to 
cancer in 2020 worldwide.1 A study in the United States (U.S) that analyzed data of 7674 adults between 2007 and 2008 
of the nationally representative Health Information National Trends Survey, showed that 61.6% of respondents perceived 
cancer as death sentence.24 In this study, one-fifth of the study participants showed agreement that diagnosis of cancer is 

Table 2 Participants’ Beliefs and Worry About Lung Cancer

Variable Very 
Poor

Poor Moderate High Very 
High

“If lung cancer is detected early, what is the person’s chance of surviving?” 13.3% 18.2% 35.5% 24.9% 8.0%

No 
definitely

No 
probably

Neutral Yes 
probably

Yes 
definitely

“If the screening test found that you had early-stage lung cancer, would you want 
to have the recommended surgery?”

9.3% 14.4% 20.7% 39.5% 16.1%

Never Rarely Neutral Frequently Always

“How often do you worry about your chance of getting lung cancer?” 18.6% 29.8% 29.2% 18.0% 4.0%

Abbreviation: CT, Computed tomography.

Figure 2 Attitudes and beliefs towards lung cancer screening.
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Table 3 Predictors of Positive Attitude Towards Lung Cancer Screening

Variable Odds Ratio of Having  
positive Attitude Towards  

Lung Cancer Screening  
(95% Confidence Interval)

P-value

Gender

Males (Reference group) 1.00

Females 0.30 (0.17–0.53) ≤0.001

Age categories

18–23 years (Reference group) 1.00

24–29 years 3.28 (1.15–9.32) 0.026

30–34 years 2.16 (1.03–4.54) 0.042

35–39 years 1.08 (0.52–2.22) 0.845

40–45 years 0.87 (0.37–2.03) 0.744

46 years and over 0.27 (0.14–0.50) ≤0.001

Marital status

Single (Reference group) 1.00

Married 1.22 (0.70–2.14) 0.489

Divorced 1.30 (0.45–3.80) 0.627

Widowed 0.42 (0.13–1.33) 0.140

Education level

High school level or lower (Reference group) 1.00

Bachelor degree 1.71 (0.096–3.02) 0.068

Higher education 0.42 (0.22–0.80) 0.009

Employment status

Retired (Reference group) 1.00

Unemployed 0.48 (0.23–1.00) 0.050

Work outside healthcare sector 1.50 (0.85–2.65) 0.161

Student 0.60 (0.25–1.43) 0.251

Work in healthcare sector 2.35 (0.71–7.82) 0.163

Monthly income level

Less than 2500 SAR (Reference group) 1.00

2500–5000 SAR 0.79 (0.37–1.71) 0.555

5000–7500 SAR 1.09 (0.58–2.05) 0.785

7500 SAR and over 1.06 (0.61–1.85) 0.841

(Continued)
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a death sentence, and the percentage was even higher for lung cancer specifically. These percentages were also consistent 
with a previous study in the UK that included around 1400 participants.23 These thoughts of death are alarming and may 
raise concern about the knowledge of the public about survival rates and the management of cancer as some people may 
be discouraged from seeking help if they believe that cancer is a death sentence. This was also reported in a previous 
study where the authors concluded that people who had negative beliefs about lung cancer are more likely to avoid lung 
screening.19 However, this study also showed that the majority of the study participants reported that early detection of 
lung cancer can have better outcomes. This was also in line with a previous study in the UK, where the majority reported 
that early detection of lung cancer has the potential to save lives.25 It is well known that early detection of cancer is 
associated with better outcomes.26 In addition, in Saudi Arabia several awareness programs are conducted yearly across 
the country to raise the awareness and knowledge about the risk of lung cancer and to promote smoking cessation.27,28

Our data showed that the majority of the study participants (86%) reported positive attitude regarding lung screening 
programs for the detection of lung cancer, and the majority of the study participants (83.7%) also think that lung cancer 
screening is a good idea. In addition, in this study, the majority of the study participants (77.2%) reported that clear computed 
tomography (CT) scan would reassure them. These results are similar to a previous study in the U.S and the UK where most of 
the study sample in both studies reported that they are willing to undergo lung cancer screening if it was recommended by their 
physician.20,25 According to a previous study conducted in the UK, there may be substantial obstacles to the successful 
implementation of a lung cancer screening program that targets tobacco smokers.22 In addition, current smokers were less 
likely than never smokers to assume that early detection would result in a favourable prognosis for survival. Smokers were 
52.0% less inclined to consider lung cancer screening with computed tomography.22 Prior research has demonstrated that 
Asian non-smokers are eager to participate in lung cancer screenings. These difference could be justified due to the differences 
among difference study populations. Sources of differences could be having smoking stigma, different socioeconomic status, 
and other factors such as perceived invulnerability and dread and avoidance.16–18

The cost of medical care can serve as a potential barrier to the willingness to screen for lung cancer, this was 
highlighted in a previous study in the U.S.29 However, in Saudi Arabia, health care services are provided for the Saudi 
population free of charge and this might explain the positive attitude among our study sample toward lung cancer 
screening. Further research is warranted to examine the impact of free of charge healthcare on public attitude towards 
cancer screening program.

In previous study, they also found that higher educational level is associated with positive attitude toward lung cancer 
screening. This was reported in a previous systematic review that included more than 1000 articles and showed that women 
with the highest level of education were more likely to have screenings.30 This was different from our study findings, which 
found that individuals with higher education were less likely to have positive attitude towards lung cancer screening. There 

Table 3 (Continued). 

Variable Odds Ratio of Having  
positive Attitude Towards  

Lung Cancer Screening  
(95% Confidence Interval)

P-value

Do you know someone from family or friends who has cancer?

No (Reference group) 1.00

Yes 1.58 (0.89–2.82) 0.121

Smoking status

Non-smoker (Reference group) 1.00

Ex-smoker 0.68 (0.34–1.35) 0.269

Current smoker 2.11 (1.18–3.77) 0.012

Abbreviation: SAR, Saudi riyal.
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may be a number of reasons why people with higher levels of education may have a less positive attitude toward lung cancer 
screening, including critical thinking and risk perception, which may cause people to scrutinize and question the evidence and 
efficacy of certain screening programs and having a more accurate perception of their own personal risk factors for lung cancer 
(if they believe they have low levels of risk). Additionally, some individuals with higher levels of education may prioritize 
other cancer prevention and early detection techniques, such as quitting smoking or maintaining a healthy diet, above 
screening, which might result in a less favourable attitude toward screening programs.

There are advantages and disadvantages to lung cancer screening. According to the National Lung Screening Trial, 
one in 320 high-risk patients who undergo low-dose CT screening over a five-year period will not get lung cancer.31 But 
no other research has demonstrated an advantage from this screening. A substantial percentage of low-dose CT scans are 
false-positive. Of 1,000 high-risk individuals without cancer, 250 will have an abnormal low-dose CT result and need 
additional testing to rule it out; 2.5% of cancer-free patients will have invasive procedures (such as lung biopsies and 
bronchoscopies), which carry a minor risk of complications and mortality.31 At least 20% of the tumors detected by low- 
dose CT are over-diagnosed, meaning they would not have affected the patient if left untreated. Over-diagnosed lung 
cancer patients will be subjected to possibly harmful and life-threatening procedures with little benefit.31

It is worth mentioning that the implementation of a national lung cancer screening program faces a number of 
obstacles and difficulties, including the need to raise the necessary funds, the need for a strong healthcare infrastructure 
and resources, the need for developing precise and useful risk assessment criteria in order to identify individuals who 
would benefit from screening, and the need for high levels of patient compliance and follow-up.

This study is the first study to explore the attitude of the general population in Saudi Arabia toward lung cancer 
screening. Our study results highlight the positive attitude toward lung cancer screening, and this could serve as an initial 
step in a national-level plan in dealing with lung cancer. Awareness campaign should target females and those aged 46 
years and over due to their less favourable attitude towards lung cancer screening. Future studies developing effective 
interventions to enhance public awareness and attitude towards lung cancer screening program are warranted. In addition, 
future cost-effectiveness studies may be needed to better understand the need to implement new policies regarding lung 
cancer screening. However, this study has several limitations, first, the findings may not be generalized to the entire 
population as we have conducted an online survey. In addition, the study’s findings were based on survey data, which 
means that, like any other cross-sectional study, the results cannot be used to infer causality. The use of convenience 
sampling technique is not free from criticism, as the generalisability of the study findings could be affected due to 
missing some of the targeted population (those who do not use social media website) due to potential sampling bias.

Conclusion
This study is the first study to explore the attitude of the general population in Saudi Arabia toward lung cancer 
screening. Our study found that the majority believe that early detection of lung cancer can have better outcomes and 
showed a positive attitude toward lung cancer screening if recommended. Thus, incorporating lung cancer screening into 
the local guidelines in at-risk population is highly recommended and considering the launch of nation-wide lung cancer 
screening program is advised. Given that females and people over 46 have a less favourable attitude towards lung cancer 
screening, these groups should be the focus of awareness campaigns.
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