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Background: Lung Cancer (LC) remains one of the leading causes of cancer-
related deaths globally, primarily due to late-stage diagnosis and inadequate 
public awareness of early symptoms and available screening methods. In 
Saudi Arabia, rising smoking rates and environmental risks increase the burden, 
particularly in regions like Asir. This study assesses public knowledge and 
awareness of LC symptoms, risk factors, and screening practices in the Asir 
region.
Methods: A cross-sectional online survey was conducted from April to June 2025 
among adults (≥18 years) in the Asir region, Saudi Arabia. Using convenience 
sampling, 437 participants completed a validated Arabic questionnaire assessing 
demographics, knowledge of LC symptoms and risk factors, and awareness 
of screening practices. Multivariable logistic regression identified factors 
significantly associated with knowledge levels (p < 0.05).
Results: Out of 437 participants, only 192 (43.9%) demonstrated good knowledge 
of LC, while the majority 245 (56.1%) had poor knowledge. Symptom awareness 
varied, with shortness of breath 277 (63.5%) most commonly identified, while 
frequent chest infections 198 (45.3%) and shoulder pain 129 (29.5%) were less 
recognized. Only 212 (48.5%) knew of screening methods, though 267 (61.1%) 
acknowledged the importance of early detection. Logistic regression showed 
significantly lower odds of good knowledge among high school graduates 
(OR = 0.242, 95% CI: 0.133–0.440, p < 0.001), diploma holders (OR = 0.120, 
95% CI: 0.061–0.230, p < 0.001), and uneducated individuals (OR = 0.435, 
95% CI: 0.215–0.870, p = 0.020) compared to degree holders. Employed 
participants (175; 40.0%) were more likely to have good knowledge than 
students (OR = 5.384, 95% CI: 2.650–10.939, p < 0.001). Those with smoker 
exposure among family/friends 228 (52.2%) had lower knowledge (OR = 0.382, 
95% CI: 0.237–0.613, p < 0.001).
Conclusion: This study highlights insufficient public knowledge of LC in the 
Asir region, with only 43.9% demonstrating good awareness. While smoking 
was widely recognized as a major risk factor, awareness of asbestos exposure, 
chronic obstructive pulmonary disease (COPD), and environmental pollutants 
was limited, and recognition of less common symptoms was often poor. 
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Knowledge levels were significantly influenced by education, employment, 
and exposure to smokers. The findings highlight a critical need for targeted 
educational campaigns and awareness initiatives, particularly among less 
educated and high-risk populations, to promote early detection and reduce LC 
burden in the region.
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1 Introduction

Lung cancer (LC) is a leading global health concern, ranking 
among the most common malignancies and the primary cause of 
cancer-related mortality worldwide (1, 2). In 2020 alone, 
approximately 2.2 million new cases and 1.8 million deaths were 
reported globally (3, 4). Despite advancements in diagnosis and 
treatment, LC is often detected at advanced stages, contributing to a 
five-year survival rate as low as 5% (1).

In Saudi Arabia, LC ranks as the fifth most diagnosed cancer and 
the third leading cause of cancer-related death, with incidence rates 
nearly tripling between 1990 and 2016 (5, 6). Projections indicate that 
by 2025, the country will record over 150,000 new cancer cases and 
nearly 31,000 deaths, with LC continuing to contribute significantly 
(7). Despite the growing burden, public awareness and screening 
practices for LC remain poorly understood, especially in regions like 
Asir, where no large-scale awareness studies have been conducted. 
Cultural perceptions, smoking behavior, stigma, and occupational 
exposures often delay diagnosis and hinder adoption of preventive 
measures, highlighting the need for region-specific health promotion 
tailored to the Asir region’s unique sociocultural and 
environmental profile.

Low awareness of LC symptoms such as persistent cough, 
haemoptysis (coughing up blood), dyspnoea (shortness of breath), 
and chest discomfort contributes to delayed healthcare seeking 
behavior (8–10). Smoking remains the leading risk factor, although 
10% of LC cases are unrelated to tobacco use (11). Additional risk 
factors include occupational exposure to asbestos, arsenic, diesel 
exhaust, silica, chromium, secondhand smoke, family history, chronic 
respiratory conditions, and prior radiation therapy (12–14). National 
and global guidelines emphasize smoking cessation to mitigate these 
risks (15, 16).

Public awareness of lung cancer remains insufficient. A national 
survey in Saudi Arabia reported that only 33.6% of respondents were 
well-informed about cancer and its screening, while just 8.1% had ever 
undergone any form of screening (17). Moreover, only 31% of primary 
care physicians were aware of eligibility criteria for LC screening (18). 
In the southern regions, such as Jazan, research has linked lung cancer 
risk to respiratory conditions and environmental pollutants (6, 19). 
Nevertheless, the country still lacks systematic LC screening programs, 
even though the disease contributes significantly to cancer-related 
mortality. Despite the high disease burden, current literature reveals a 
dearth of regional assessments, particularly in the southern regions 
such as Asir, where environmental and behavioral risk factors may 
differ. Internationally, low-dose computed tomography (LDCT) has 
demonstrated success in reducing LC mortality, with the National Lung 
Screening Trial (NLST) showing a 20% reduction among high-risk 

individuals (20–22). However, Saudi Arabia does not yet implement 
nationwide LC screening programs, as outlined by the Saudi National 
Cancer Centre and Saudi Lung Cancer Association (16). International 
lung cancer screening guidelines, such as those from the NLST, 
primarily target high-risk populations based on age and smoking 
history. However, evidence from Asian populations indicates that these 
criteria may not fully capture individuals at risk. A study by Wu et al. 
(23) in Taiwan found that only a small proportion of participants met 
the NLST criteria, yet a substantial number of lung cancer cases 
occurred among those who did not meet these guidelines, particularly 
among women and non-smokers. This highlights the limitations of 
universal screening criteria and underscores the importance of 
developing region-specific, risk-based eligibility criteria that account 
for local demographics, environmental exposures, and the prevalence 
of non-smoking-related lung cancer. In the context of the Asir region, 
such tailored criteria are critical to ensure effective early detection and 
targeted preventive interventions. Although national studies have 
assessed LC burden and mortality (24, 25) public knowledge and 
awareness of LC in the Asir region remain underexplored. This gap 
limits the design of effective awareness and early detection strategies.

The Asir region was selected for this study due to its distinct 
demographic, environmental, and cultural characteristics that may 
influence lung cancer risk and awareness. Its mountainous geography, 
high altitude, and frequent use of biomass fuel contribute to 
environmental exposures linked to respiratory diseases. Moreover, 
variations in education, health literacy, and healthcare access can 
affect awareness and screening behavior. Despite these factors, no 
prior studies have assessed public awareness of lung cancer in this 
region, unlike other major Saudi cities. Addressing this gap is essential 
for developing tailored awareness and early detection strategies suited 
to the Asir population. Understanding regional awareness and 
behavioral patterns is essential to guide the development of targeted 
public health initiatives.

This cross-sectional study aims to assess the level of public 
knowledge and awareness regarding lung cancer symptoms, risk 
factors, and screening practices among residents of the Asir region. 
The findings will help identify knowledge deficits and inform tailored 
public health interventions aimed at improving early detection and 
reducing mortality.

2 Methods

2.1 Study design, setting and participants

This online cross-sectional observational study was conducted 
between April and June 2025 in the Asir region of Saudi Arabia. The 
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study population included all individuals aged 18 years or older, 
regardless of gender, who voluntarily consented to participate and 
were able to understand and independently complete the survey. 
We excluded incomplete surveys from the analysis. Individuals who 
did not provide consent, resided outside the Asir region, or were 
under the age of 18 were not eligible to participate in the study.

2.2 Sample size and sampling methods

A convenience sampling method was employed due to the online 
nature of the survey and ease of access to the general population. 
Based on the Asir region’s estimated population of 2,024,284 (2011–
2022), the minimum required sample size was calculated using the 
Raosoft sample size calculator. Assuming a 95% confidence level, 5% 
margin of error, and 50% response distribution, the required sample 
size was 385 participants. Ultimately, 437 individuals who met the 
inclusion criteria and completed the survey in full were included in 
the final analysis.

2.3 Data collection and study tool

2.3.1 Questionnaire development and content
Data were collected using a structured, self-administered 

questionnaire developed after an extensive review of existing literature 
and input from subject matter experts (24, 25). The questionnaire was 
initially created in English and then translated into Arabic by two 
native speakers to ensure linguistic and cultural appropriateness. A 
reverse translation was performed by an independent translator to 
ensure accuracy and preserve the original meaning. Discrepancies 
were resolved through consensus. The final Arabic questionnaire 
consisted of three main sections: Section 1: Sociodemographic data, 
including age, gender, nationality, marital status, education level, 
occupation, monthly income, smoking status, intention to quit 
smoking (if applicable), and exposure to smokers among family or 
friends. Section 2: Assessment of LC knowledge, including six general 
knowledge questions, eight questions on risk factors, and seven on 
symptoms. Section 3: Six questions evaluating awareness of LC 
screening and early detection, along with additional questions 
exploring determinants influencing participants’ decisions to 
undergo screening.

2.3.2 Tool validation and reliability
A pilot study involving 50 individuals from the target population 

was conducted to assess the clarity, cultural relevance, and reliability 
of the instrument. Internal consistency was evaluated using Cronbach’s 
alpha, which yielded a coefficient of 0.87, indicating good reliability. 
Based on feedback from the pilot study, minor modifications were 
made to the wording and order of items. The finalized online 
questionnaire was distributed electronically via a secure URL.

2.4 Knowledge scoring system

Participants’ knowledge of LC was assessed using 21 questions 
across the domains of general knowledge, risk factors, and symptoms. 
Each correct answer received one point, while incorrect or “don’t 

know” responses received zero points. The total knowledge score 
ranged from 0 to 21. Based on previous literature and expert 
consultation, a score of ≥11 was considered indicative of good 
knowledge, while a score <11 was classified as poor knowledge (24).

2.5 Recruitment process

Participants were recruited using a combination of in-person and 
online strategies. Local health facilities including primary care centers, 
clinics, and Al-Dawaa Pharmacies supported recruitment by 
displaying QR codes and distributing survey links to walk-in clients. 
Additionally, the survey link was disseminated via social media 
platforms such as WhatsApp, Twitter, and Facebook, as well as 
through community networks across the Asir region. Interested 
individuals received detailed information regarding the study’s 
purpose, inclusion criteria, and the voluntary nature of participation. 
An electronic informed consent form was required before accessing 
the questionnaire, and only those who provided consent were able to 
proceed. To ensure data integrity, platform settings were configured 
to restrict multiple submissions from the same device. Although no 
personal identifiers were collected, duplicate responses were 
minimized through technical safeguards.

2.6 Ethical approval

The study was conducted in accordance with the principles of the 
Declaration of Helsinki and received ethical approval from the 
Institutional Review Board of the King Khalid University Ethics 
Committee (Approval No. ECM 2025-707). Participants were fully 
informed about the study’s objectives and assured that all data would 
be stored securely and treated with strict confidentiality. Informed 
consent was obtained electronically. Participants indicated their 
agreement by selecting “I agree to participate” before accessing the 
questionnaire, and those who declined were unable to proceed. To 
maintain anonymity, no personally identifiable information was 
collected, and all responses were analyzed in aggregate. All methods 
were conducted in accordance with relevant guidelines and regulations.

2.7 Statistical analysis

Data analysis was carried out using IBM SPSS Statistics version 
23.0. Descriptive statistics, including frequencies and percentages, 
were used to present categorical variables. Multivariable logistic 
regression was used to identify factors associated with LC knowledge 
levels. A p < 0.05 was considered statistically significant. Incomplete 
responses with missing data were excluded from the analysis to 
maintain the accuracy and integrity of the dataset.

3 Results

A total of 437 participants completed the survey on LC screening 
awareness in the Asir region. The majority were middle-aged adults 
between 41 and 60 years: 206 (47.14%), followed closely by younger 
adults aged 18–40 years: 201 (46.00%), while a smaller proportion 

https://doi.org/10.3389/fpubh.2025.1678080
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Kandasamy et al.� 10.3389/fpubh.2025.1678080

Frontiers in Public Health 04 frontiersin.org

were aged 61 years or older: 30 (6.86%). Females made up a larger 
portion of the sample: 259 (59.27%), compared to males: 178 (40.73%). 
More than half of the participants were married: 246 (56.29%), while 
191 (43.71%) were unmarried, divorced, or widowed. In terms of 
education, 135 (30.89%) held a bachelor’s or master’s degree, 136 
(31.12%) had completed high school, 98 (22.43%) held a diploma, and 
68 (15.56%) were uneducated. Employment status was nearly evenly 
distributed, with 175 (40.05%) employed, 176 (40.27%) unemployed, 
and 86 (19.68%) being college students. Monthly income data showed 
that a large proportion, 258 (59.04%), did not report their earnings. 
Among those who did, most earned between 5,000 and 20,000 SAR: 
92 (21.05%), followed by 42 (9.61%) earning 20,000–30,000 SAR, 24 
(5.49%) earning less than 5,000 SAR, and 21 (4.81%) earning above 
30,000 SAR. Regarding smoking behavior, 92 (21.05%) were current 
smokers, 62 (14.19%) were ex-smokers, and 283 (64.76%) were 
non-smokers. Among current smokers, only 26 (5.95%) expressed an 
intention to quit, while 66 (15.10%) did not. Moreover, 228 (52.17%) 
reported having family members or friends who smoke, while 204 
(46.68%) did not (Table 1).

The knowledge scores of the participants regarding LC are 
presented in Table 2. Out of the total 437 respondents, 192 (43.9%) 
demonstrated good knowledge, while a larger proportion, 245 
(56.1%), exhibited poor knowledge. Table  3 summarizes the 
participants’ general knowledge regarding LC. A total of 241 (55.15%) 
respondents were aware that LC is among the most common types of 
cancer, while 182 (41.65%) were not aware, and 14 (3.20%) responded 
with “I do not know.” Similarly, 255 (58.35%) participants correctly 
identified LC as one of the leading causes of death, whereas 174 
(39.82%) were unaware, and 9 (2.06%) were uncertain. Regarding the 
misconception of LC being infectious, the majority of participants 304 
(69.57%) correctly responded “False,” indicating that it is not an 
infectious disease. However, 121 (27.69%) incorrectly believed it to 
be infectious, and 12 (2.75%) were unsure. When asked whether LC 
is a genetic disease, 146 (33.41%) participants responded “Yes,” while 
270 (61.78%) answered “No,” and 21 (4.81%) were unsure. Participants 
were nearly equally divided in their beliefs about whether a family 
history of cancer increases the risk of developing it: 209 (47.83%) 
answered “Yes,” 210 (48.05%) answered “No,” and 18 (4.12%) 
responded “I do not know.” Regarding early screening for LC, 232 
(53.09%) believed that both men and women should undergo 
screening, while 137 (31.35%) felt it should be limited to smokers only, 
and 68 (15.56%) believed that only men should be screened.

The findings from Table  4 reveal that while the majority of 
participants demonstrated good awareness of primary risk factors for 
LC such as smoking 317 (72.54%), shisha use 296 (67.73%), and 
e-cigarette use 271 (62.01%) awareness was comparatively lower for 
other contributors like air pollution 218 (49.89%), passive smoking 
248 (56.75%), asbestos exposure 226 (51.72%), chronic obstructive 
pulmonary disease (COPD) 195 (44.62%), and alcohol consumption 
193 (44.16%). In terms of symptom recognition, shortness of breath 
277 (63.48%) was the most widely identified symptom, followed by 
chest pain 206 (47.14%), hemoptysis 202 (48.24%), and persistent 
cough 204 (46.68%). However, fewer participants recognized 
wheezing 159 (40.96%), frequent chest infections 198 (45.31%), and 
continuous shoulder pain 129 (29.52%) as potential indicators of 
LC. These findings highlight both strengths and gaps in public 
knowledge, emphasizing the need for targeted education on lesser-
known environmental, occupational, and clinical warning signs.

The findings from Table  5 highlight key aspects of public 
awareness and decision-making regarding LC screening and early 
detection. While a majority of participants 267 (61.10%) recognized 

TABLE 1  Sociodemographic characteristics of the study population.

Variables Number (%)

Age

 � 18–40 years 201 (46.00)

 � 41–60 years 206 (47.14)

 � >61 years and older 30 (6.86)

Gender

 � Male 178 (40.73)

 � Female 259 (59.27)

Marital status

 � Married 246 (56.29)

 � Unmarried/ Divorced/Widowed 191 (43.71)

Educational level

 � High school 136 (31.12)

 � Diploma 98 (22.43)

 � Bachelor/Master degree 135 (30.89)

 � Uneducated 68 (15.56)

Occupation

 � Employed 175 (40.05)

 � Unemployed 176 (40.27)

 � Student in colleges 86 (19.68)

Monthly Income

 � Less than 5,000 SAR 24 (5.49)

 � 5,000 to 20,000 SAR 92 (21.05)

 � 20,000 SAR to 30,000 SAR 42 (9.61)

 � Above 30,000 SAR 21 (4.81)

 � NA 258 (59.04)

Smoking Profile

Do you currently smoke?

 � Yes 92 (21.05)

 � No 283 (64.76)

 � Ex-Smoker 62 (14.19)

If you are a smoker, do you intend to quit?

 � Yes 26 (5.95)

 � No 66 (15.10)

Are any of your family members or friends smokers?

 � Yes 228 (52.17)

 � No 204 (46.68)

TABLE 2  Distribution of participants according to lung cancer knowledge 
scores.

Knowledge Number (%)

Good 192 (43.9)

Poor 245 (56.1)
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the importance of early detection in saving lives or preventing disease 
progression, less than half 212 (48.51%) were aware that screening 
methods for early detection exist. Among those aware, 153 (35.01%) 
believed that the tests would be beneficial. Over half of the respondents 
235 (53.78%) expressed willingness to undergo screening in the 
future. The leading motivator for screening was the belief that early 
detection improves prognosis 203 (46.45%), followed by a perceived 
high personal risk 142 (32.50%), and the perception of high LC rates 
in Saudi Arabia 115 (26.33%). On the other hand, barriers to screening 
included the belief of not being at risk 149 (34.54%), fear of a cancer 
diagnosis 134 (31.02%), and concerns about pain or discomfort from 
the procedure 126 (29.21%). These results point to moderate 
awareness and mixed perceptions, underscoring the need for 
improved education and reassurance regarding the benefits and safety 
of LC screening.

Multivariable logistic regression analysis identified several 
significant predictors of LC knowledge among participants in the Asir 
region (Table  6). Education level and occupation were found to 
be  statistically significant. Participants who had completed high 
school were 75.8% less likely to have good LC knowledge compared 
to those with a Bachelor/Master’s degree (OR = 0.242; 95% CI: 0.133–
0.440; p < 0.001), while those with a diploma were 88% less likely 
(OR = 0.120; 95% CI: 0.061–0.230; p < 0.001). Similarly, uneducated 
participants had significantly lower odds of good knowledge 
compared to the reference group (OR = 0.435; 95% CI: 0.215–0.870; 
p = 0.020). Regarding occupation, participants who were employed 
had significantly higher odds of better knowledge compared to college 
students (OR = 5.384; 95% CI: 2.650–10.939; p < 0.001). Employed 
participants had significantly higher odds of good lung cancer 
knowledge compared to students, while unemployed status and 
exposure to smokers in family or social circles were not significantly 

associated with knowledge. Age, gender, marital status, monthly 
income, and personal smoking status were not significantly associated 
with LC knowledge (p > 0.05). This suggests that awareness gaps were 
relatively uniform across age groups and sexes, and were not strongly 
influenced by marital or economic status. Interestingly, even current 
or former smokers did not show greater knowledge, highlighting the 
need for broad-based public health interventions rather than targeting 
specific demographic or behavioral subgroups. Overall, lower 
educational attainment and student status were the strongest 
predictors of reduced lung cancer knowledge, whereas other 
sociodemographic variables such as age, gender, and smoking status 
were not significantly associated.

4 Discussion

This cross-sectional study assessed public knowledge and 
awareness of LC and its screening practices among 437 individuals in 
the Asir region, Saudi Arabia. The sample was predominantly aged 
18–60 years, with a higher proportion of females (59.27%). 
Educational levels varied, with 15.56% uneducated and over 30% 
holding university degrees. Notably, 21.05% were current smokers, yet 
only 5.95% intended to quit, while 52.17% reported secondhand 
smoke exposure, emphasizing the need for targeted tobacco control 
efforts. Overall, only 43.9% of respondents demonstrated good 
knowledge of LC, consistent with findings from Jazan, Saudi Arabia, 
where moderate awareness and poor knowledge were reported (25, 
26). Awareness appears higher in some international populations, 
such as 79.7% in one study (24) and over 50% among tertiary students 
in Malaysia (19), likely reflecting differences in education, healthcare 
access, and public health campaigns. These findings highlight 
persistent gaps in LC knowledge in the Asir region, which may 
contribute to delays in recognition, diagnosis, and treatment.

Regarding smoking behavior, 21.05% of participants were current 
smokers, 14.19% were ex-smokers, and 64.76% were non-smokers. 
The low intention to quit despite widespread secondhand smoke 
exposure highlights a significant public health concern, exceeding 
prior local estimates (25) and aligning with global prevalence (27). 
Secondhand smoke exposure was reported by 56.75% of participants, 
emphasizing the need for interventions addressing both active and 
passive tobacco exposure (28, 29). In comparison, only 49.2% of adults 
over 40 in an Australian study recognized secondhand smoke as a risk, 
with limited awareness of the benefits of quitting smoking (30). These 
findings underscore the importance of culturally sensitive smoking 
cessation initiatives, public health campaigns targeting social norms, 
and community-based programs to reduce tobacco exposure. 
Awareness of other LC risk factors varied. While 72.54% recognized 
smoking as a major risk factor, knowledge of shisha (67.73%), 
e-cigarette use (62.01%), asbestos exposure (51.72%), and chronic 
obstructive pulmonary disease (COPD) (44.62%) was lower, though 
higher than in some previous studies (25, 26). The relatively higher 
awareness of occupational hazards like asbestos exposure suggests 
some success of ongoing regional awareness campaigns; however, 
broader education on environmental pollutants, genetic 
predisposition, and chronic respiratory conditions remains necessary 
to foster a more comprehensive understanding of LC risk.

Symptom recognition was highest for shortness of breath 
(63.48%), hemoptysis (48.24%), chest pain (47.14%), and persistent 

TABLE 3  General knowledge of lung cancer among the study population.

Questions Response Number (%)

Were you aware that lung 

cancer is among the most 

common types of cancer?

Yes 241 (55.15)

No 182 (41.65)

I do not know 14 (3.20)

Did you know that lung 

cancer is one of the 

leading causes of death?

Yes 255 (58.35)

No 174 (39.82)

I do not know 9 (2.06)

Is lung cancer considered 

an infectious disease?

True 121 (27.69)

False (Correct Answer) 304 (69.57)

I do not know 12 (2.75)

In your opinion, is lung 

cancer a genetic disease?

Yes 146 (33.41)

No 270

I do not know 21 (4.81)

Do you believe that having 

a family history of cancer 

increases the risk of 

developing it?

Yes 209 (47.83)

No 210 (48.05)

I do not know 18 (4.12)

Who do you think should 

undergo early screening 

for lung cancer?

Men only 68 (15.56)

Both men and women 232 (53.09)

Smokers only 137 (31.35)
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TABLE 4  Awareness of risk factors for lung cancer among the study population.

Questions Response Number (%)

Is smoking considered a risk factor for lung cancer? Yes 317 (72.54)

No 120 (27.46)

I do not know 3 (0.69)

Do you think that using shisha (water pipe smoking) can increase the risk of lung cancer? Yes 296 (67.73)

No 130 (29.75)

I do not know 11 (2.52)

In your opinion, does smoking e-cigarettes pose a risk for lung cancer? Yes 271 (62.01)

No 132 (30.21)

I do not know 34 (7.78)

Do you believe that exposure to air pollution increases the risk of lung cancer? Yes 218 (49.89)

No 155 (35.47)

I do not know 64 (14.65)

Is passive smoking (secondhand smoke) considered a risk factor for lung cancer? Yes 248 (56.75)

No 148 (33.87)

I do not know 41 (9.38)

Do you think that being exposed to asbestos increases the risk of developing lung cancer? Yes 226 (51.72)

No 138 (31.58)

I do not know 73 (16.70)

In your opinion, is Chronic Obstructive Pulmonary Disease (COPD) associated with an increased risk of lung cancer? Yes 195 (44.62)

No 151 (34.55)

I do not know 91 (20.82)

Do you believe that consuming alcohol is a risk factor for lung cancer? Yes 193 (44.16)

No 161 (36.84)

I do not know 83 (18.99)

Symptoms of lung cancer

Could chest pain be a warning sign of lung cancer? Yes 206 (47.14)

No 179 (40.96)

Do not Know 52 (11.90)

Is shortness of breath (dyspnea) commonly linked to lung cancer? Yes 277 (27.46)

No 120 (9.15)

Do not Know 40 (36.38)

Might wheezing be a potential indicator of lung cancer? Yes 159 (40.96)

No 179 (22.65)

Do not Know 99 (46.22)

Is coughing up blood (hemoptysis) considered a symptom of lung cancer? Yes 202 (30.21)

No 132 (23.57)

Do not Know 103 (29.75)

Are frequent chest infections a possible indication of lung cancer? Yes 198 (45.31)

No 171 (39.13)

Do not Know 68 (15.56)

Can a persistent cough suggest the presence of lung cancer? Yes 204 (46.68)

No 155 (35.47)

Do not Know 78 (17.85)

(Continued)
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cough (46.68%), with lower recognition for wheezing (40.96%), 
frequent chest infections (45.31%), and continuous shoulder pain 
(29.52%). Compared to other studies, symptom awareness was 
relatively low (26, 31–33), reinforcing the need for region-specific 
campaigns to educate the public on both common and less 
emphasized LC symptoms. Enhanced symptom awareness could 
promote earlier medical consultation, timely diagnosis, and 
improved prognosis. Awareness of LC screening was suboptimal: 
only 48.51% were aware of screening methods, and just 35.01% 
believed these tests to be beneficial. Common barriers included fear 
of diagnosis, perceived discomfort, and low perceived risk, 
consistent with findings from London and other regions (34–36). 
Regression analysis identified education and occupation as 
significant predictors of LC knowledge, whereas age, gender, marital 
status, income, and smoking status were not, highlighting the 
importance of context-specific, sociodemographically tailored 
strategies (24, 37–40). Notably, employed participants demonstrated 
significantly higher knowledge compared to students, while being 

unemployed or having exposure to smokers in family or social 
circles did not significantly affect knowledge levels. These findings 
highlight that limited education and unemployment contribute 
substantially to poor awareness of lung cancer in the Asir region. 
Therefore, targeted public health initiatives should focus on 
reaching less educated and student populations through accessible, 
culturally relevant educational campaigns, community workshops, 
and workplace health programs. These results suggest that 
interventions targeting less educated and student populations could 
be particularly impactful.

Encouragingly, 53.78% expressed willingness to undergo LC 
screening, motivated by belief in early detection (86.38%) and 
perceived personal risk (60.43%). However, nearly half were unwilling, 
citing fear, discomfort, and low perceived susceptibility, emphasizing 
the need for interventions addressing misconceptions, stigma, and 
fatalistic attitudes toward cancer (41, 42). Social perceptions that 
smoking is a lifestyle choice rather than an addiction may further 
hinder engagement with preventive services. Integrating empathetic, 

TABLE 4  (Continued)

Questions Response Number (%)

Could continuous shoulder pain be a sign of lung cancer? Yes 129 (29.52)

No 174 (39.82)

Do not Know 134 (30.66)

TABLE 5  Awareness of lung cancer screening and early detection among the study population.

Questions Response Number (%)

Do you believe that early detection of lung cancer can help save lives or prevent the disease 

from advancing?

Yes 267 (61.10)

No 165 (37.76)

I do not know 5 (1.14)

Are you aware that screening methods exist for the early detection of lung cancer? Yes 212 (48.51)

No 172 (39.36)

I do not know 53 (12.13)

If you responded “Yes” to the previous question, do you believe that taking these tests would 

be beneficial?

Yes 153 (35.01)

No 36 (8.24)

I do not know 23 (5.26)

Determinants of the decision to undergo lung cancer screening

Do you plan to undergo lung cancer screening in the future? Yes 235 (53.78)

No 202 (46.22)

If you answered “Yes,” what are your reasons for intending to seek lung cancer screening? Yes n (%) No n (%)

A family history of lung cancer 100 135 (30.89)

Being a passive smoker 72 163 (37.30)

A belief that you are at high risk for lung cancer 142 93 (21.28)

A perception that lung cancer rates in Saudi Arabia are high 115 120 (27.46)

A belief that early detection leads to a better prognosis 203 32 (7.32)

If you answered “No,” what are your reasons for intending to seek lung cancer screening?

Fear of discovering a cancer diagnosis 134 68 (15.56)

Not considering lung cancer a significant health risk 66 137 (31.35)

Concern that the screening procedure may cause pain or discomfort 126 76 (17.39)

A belief that you are not at high risk for lung cancer 149 53 (12.13)
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culturally sensitive messaging into public health campaigns may help 
overcome these barriers and improve screening uptake.

Recent research highlights the importance of considering gender 
differences and East–West cultural variations in lung cancer risk and 
screening strategies. In Western countries, screening guidelines focus 
primarily on smoking history, potentially overlooking nonsmokers at 
risk from environmental exposures or genetic factors. In contrast, 
Asian populations, including Saudi  Arabia, show an increasing 
incidence of LC among nonsmokers, particularly women. Cultural 
norms and gender roles may influence health-seeking behavior, with 
women in certain societies experiencing barriers to accessing 
preventive services or participating in screening programs (43). These 

findings suggest that culturally tailored interventions addressing 
gender-specific barriers are essential. Strategies may include 
community engagement, educational campaigns targeting both men 
and women, and healthcare provider training to recognize and 
mitigate gender-related disparities. Integrating such considerations 
into LC screening programs could enhance early detection and 
improve outcomes across populations (43).

Overall, these findings highlight several actionable points for 
policy and practice. First, culturally appropriate educational campaigns 
should target both common and less recognized LC symptoms, risk 
factors, and the benefits of early detection. Second, healthcare providers 
should be trained in standardized communication strategies to address 

TABLE 6  Multivariable logistic regression analysis of sociodemographic variables associated with lung cancer knowledge scores.

Independent 
variables

Groups B value S. E. Wald df p-value OR 95% C. I. for OR

Lower Upper

Age 18–40 years Reference

41–60 years 0.107 0.273 0.154 1 0.695 1.113 0.652 1.900

61 years and 

older

1.007 0.595 2.867 1 0.090 2.737 0.853 8.777

Gender Male Reference

Female −0.304 0.255 1.424 1 0.233 0.738 0.448 1.216

Marital status Married Reference

Unmarried/

Divorced/

Widowed

−0.339 0.270 1.580 1 0.209 0.712 0.420 1.209

Education High school −1.418 0.305 21.661 1 *0.000 0.242 0.133 0.44

Diploma −2.122 0.346 37.659 1 *0.000 0.120 0.061 0.23

Bachelor/Master 

degree

Reference

Uneducated −0.832 0.359 5.382 1 *0.020 0.435 0.215 0.87

Occupation Employed 1.683 0.362 21.660 1 *0.000 5.384 2.650 10.939

Unemployed 0.365 0.593 0.379 1 0.538 1.441 0.450 4.611

Student in 

colleges

Reference

Monthly income Less than 5,000 

SAR

1.604 0.927 2.997 1 0.083 4.973 0.809 30.574

5,000 to 20,000 

SAR

0.206 0.805 0.065 1 0.798 1.228 0.254 5.947

20,000 SAR to 

30,000 SAR

0.241 0.842 0.082 1 0.775 1.272 0.244 6.627

Above 30,000 

SAR

Reference

NA 0.326 0.602 0.293 1 0.588 1.386 0.426 4.509

Do you currently 

smoke?

Yes −0.356 0.296 1.444 1 0.229 0.701 0.392 1.252

No Reference

Ex-smoker −0.026 0.346 0.005 1 0.941 0.975 0.495 1.919

Are any of your family 

members or friends 

smokers?

Yes −0.964 0.242 15.830 1 *0.000 0.382 0.237 0.613

No Reference

Constant −1.085 0.707 2.356 1 0.125 0.338

*Indicates P < 0.05, S.E.: Standard error, B value: Beta value, CI: Confidence interval.
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patient fears, misconceptions, and stigma. Third, leveraging primary 
care, community hubs such as schools, mosques, and workplaces, and 
digital platforms could enhance outreach and engagement. Finally, 
integrating LC awareness into broader non-communicable disease 
initiatives can strengthen preventive health infrastructure and support 
Saudi Arabia’s Vision 2030 public health goals. By addressing gaps in 
knowledge and screening uptake, these strategies can ultimately 
contribute to earlier diagnosis, improved clinical outcomes, and 
reduced LC-related morbidity and mortality in the Asir region.

4.1 Limitations

This study has several limitations. First, the cross-sectional design 
captures only a snapshot in time, preventing causal inferences between 
knowledge levels and associated factors. Second, data were self-
reported, particularly for smoking behavior, which may be subject to 
recall and social desirability bias. Third, the study was conducted in a 
single region (Asir), which may limit the generalizability of findings to 
other areas of Saudi Arabia with differing socio-cultural and healthcare 
contexts. Fourth, the online survey method may have excluded 
individuals without internet access or adequate digital literacy, 
potentially biasing the sample toward more educated respondents. 
Fifth, a large proportion of participants (59.04%) did not report their 
monthly income, likely because many were college students or 
unemployed, thereby limiting the assessment of socioeconomic 
influences on LC knowledge. However, the convenience sampling 
method, while practical and suitable for online surveys, may limit the 
generalizability of the findings. Participants were self-selected and may 
represent individuals who are more health-conscious or technologically 
literate, potentially introducing selection bias. Therefore, the results 
should be  interpreted with caution and may not fully reflect the 
awareness and knowledge of the entire Asir region population. Finally, 
although the questionnaire captured awareness, knowledge, and 
attitudes, it did not assess behavioral intent or actual participation in 
screening programs. As a result, the study cannot fully evaluate the 
translation of knowledge into preventive actions. Future research 
should include measures of screening behavior and intentions to better 
understand the knowledge-to-action gap and inform interventions 
aimed at increasing participation in early detection programs.

5 Conclusion

This study reveals a significant gap in public knowledge of LC in 
the Asir region, with only 43.9% of participants demonstrating good 
knowledge and fewer than half aware of available screening methods. 
While smoking was widely recognized as a major risk factor, awareness 
of other contributors such as asbestos exposure, COPD, and 
environmental pollutants was limited. Multivariable regression 
analysis identified education level, employment status, and exposure 
to smokers as significant predictors of knowledge. Participants with 
higher education and those employed demonstrated greater 
awareness, whereas those regularly exposed to smokers had 
significantly lower knowledge levels.

These findings underscore the need for targeted, community 
based education initiatives to correct misconceptions, improve 
symptom recognition, and encourage early screening. Future studies 

should use more representative sampling strategies and consider 
longitudinal or qualitative methods to explore knowledge trends and 
sociocultural influences. Public health interventions must emphasize 
the risks of secondhand smoke and support smoking cessation efforts. 
Ultimately, large-scale, nationwide lung cancer awareness campaigns 
particularly those focused on high-risk and underserved populations 
are essential for promoting early detection, reducing the disease 
burden, and improving lung cancer outcomes in Saudi Arabia.
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