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Abstract

Background: Lung cancer remains the primary cause of death connected to cancer on a worldwide scale.
Obtaining a deep understanding of the knowledge, attitudes, and behavior patterns of doctors is essential
for developing successful strategies to improve lung cancer screening. This study aims to identify the
attitudes, beliefs, referral practices, and knowledge of lung cancer screening among physicians in Saudi
Arabia.

Methods: An online survey was conducted from July to December 2023 to investigate the attitudes, beliefs,
referral practices, and knowledge of lung cancer screening, and adherence to lung cancer screening
recommendations among physicians in Saudi Arabia. Internal medicine, family medicine, and pulmonology
physicians of all levels (consultants, senior registrars, and residents) who are currently practicing medicine
in Saudi Arabia formed the study population. This study employed a previously developed questionnaire.
Binary logistic regression analysis was employed to identify factors that indicate a better degree of
knowledge and a positive attitude toward lung cancer screening.

Results: This study involved a total of 96 physicians. The study participants demonstrated a significant
degree of understanding regarding lung cancer screening, with an average knowledge score of 5.8 (SD: 1.7)
out of 8, equivalent to 72.5% of the highest possible score. The accuracy rate for knowledge items varied
from 44.8% to 91.7%. The study participants had a moderately favorable attitude toward lung cancer
screening, as shown by a mean attitude score of 14.4 (SD: 3.7) out of a maximum possible score of 30, which
corresponds to 48.0% of the highest achievable score. Around 36.5% of the survey participants reported
engaging in the practice of discussing the results of lung cancer screening with patients. The primary
obstacles frequently cited were challenges in patient scheduling, insufficient time to discuss lung cancer
screening during clinic appointments, and patient refusal, constituting 59.4%, 53.1%, and 53.1% of the
identified barriers, respectively. Physicians in Saudi Arabia, particularly those employed in private hospitals,
demonstrated a higher level of knowledge of lung cancer screening compared to others (p < 0.05). In
contrast, individuals with 11-15 years of experience were shown to have a 78.0% lower likelihood of being
educated about lung cancer screening compared to their counterparts (p < 0.05).

Conclusion: The study's results indicate that there is a need for the development of specialized educational
initiatives aimed at Saudi Arabian physicians, particularly those with 11 to 15 years of experience who
exhibit a limited understanding of lung cancer screening. Utilizing programs that provide continuing
medical education would aid in their education. There is a need to facilitate communication between
physicians and patients. It is critical to address the identified issues, such as streamlining the appointment
scheduling process and ensuring patients have sufficient time during clinic visits. Furthermore, it is critical
for the success of nationwide screening initiatives to foster collaboration between the public and private
healthcare sectors.

Categories: Public Health, Oncology, Pulmonology
Keywords: physicians, lung cancer, practice, attitudes, knowledge

Introduction

Lung cancer remains the primary cause of death connected to cancer on a worldwide scale. In 2015, around
20% of deaths connected to cancer were attributed to lung cancer, and tobacco usage was responsible for
25% of these fatalities [1]. This disease is often diagnosed at an advanced stage due to its early asymptomatic
progression, leading to a poor prognosis at the time of diagnosis [2]. Timely and accurate diagnosis is
essential since the prognosis depends on the stage of detection: 59.8% of patients with localized cancer
survive for more than five years, whereas only 6.3% survive when the cancer has metastasized to other parts
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of the body. Unfortunately, only 18% of lung cancer cases are detected at an early stage, while 56% are
identified after the cancer has spread to other areas of the body [3]. The prevalence of lung cancer in Saudi
Arabia has risen by over 3.5-fold during the past three to four decades [4]. Based on statistics from the Saudi
Cancer Registry, lung cancer was the sixth most common cancer among Saudi males and the 12th most
common disease among Saudi females in 2018. Saudi Arabia documented 504 new cases of lung cancer,
representing 3.2% of the total number of recently identified cases.

In a recent study, the prevalence rate of lung cancer was found to be 69.2% among males and 30.8% among
females [5]. By conducting screening, we can detect this potentially fatal disease in individuals who have a
higher susceptibility at an early phase, allowing us to provide more effective medical intervention. Obtaining
a deep understanding of the knowledge, attitudes, and behavior patterns of doctors is essential for
developing successful strategies to improve lung cancer screening [6]. Several methods have been proposed
to improve the chances of survival, including chest radiography (X-ray), sputum cytology, low-dose
computed tomography (LDCT), and molecular biomarkers [7]. Research has shown that LDCT scans
significantly reduce the mortality rate associated with lung cancer [8]. The National Lung Screening Trial
conducted a comparative study in 2011, examining the effectiveness of LDCT screening vs. chest radiograph
(CXR) screening in detecting lung cancer. The findings demonstrated a noteworthy decrease of 20% in lung
cancer mortality and a significant decrease of 6.7% in total mortality [9]. In March 2013, the United States
Preventive Services Task Force (USPSTF) recommended that individuals aged 55 to 80 years, who have a
smoking history of 30 packs of cigarettes per year and are currently smoking or have quit within the past 15
years, should have an annual LDCT screening, regardless of whether they exhibit any symptoms [10]. The
American Cancer Society (ACS) recommends that individuals aged 55 to 74 years, who are in good general
health, have a smoking history comparable to 30 packs per year, and are current smokers or have quit within
the past 15 years, should have LDCT screening [11]. The USPSTF recommendation was updated in March
2021 to lower the minimum age to 50 and the pack-year exposure to 20 [12]. In Saudi Arabia, the guidelines
for lung cancer screening recommend screening individuals aged 55 to 77 years who fulfill specific criteria.
These criteria include having a smoking history of at least 30 years, being a current smoker, being a former
smoker who quit within the last 15 years, or not having undergone a chest CT scan in the previous year. In
addition, they strongly advise against the utilization of LDCT screening in patients with severe liver disease,
chronic obstructive pulmonary disease (COPD) accompanied by hypoventilation and hypoxia, and New York
Heart Association (NYHA) class IV heart failure [13]. Although LDCT screening has been acknowledged for
over 10 years as a successful approach to reducing lung cancer fatalities and has been recommended for over
six years, its utilization remains disappointingly low. Only 19.2% of eligible patients underwent this
screening in 2018. This study aims to identify the attitudes, beliefs, referral practices, and knowledge of lung
cancer screening, and adherence to lung cancer screening recommendations among internal medicine,
family medicine, and pulmonology physicians in Saudi Arabia.

Materials And Methods
Study design

An online survey was conducted from July to December 2023 to investigate the attitudes, beliefs, referral
practices, and knowledge of lung cancer screening, and adherence to lung cancer screening
recommendations among physicians in Saudi Arabia.

Study population

Internal medicine, family medicine, and pulmonology physicians of all levels (consultants, senior registrars,
and residents) who are currently practicing medicine in Saudi Arabia formed the study population. There
was no restriction based on the gender or the demographic characteristics of the study participants. Any
physician with a different specialty or who does not currently practice medicine in Saudi Arabia was
excluded.

Sampling technique

This study utilized a convenient sampling strategy. The survey link was disseminated to the intended
research participants in Saudi Arabia using several social media platforms (Facebook, WhatsApp, Twitter,
Snapchat, and Instagram) using a Google Forms link (Google, Mountain View, CA). Additionally, a cover
letter was included along with a consent form. Participation was optional, allowing anyone to withdraw at
their discretion. All responses were provided anonymously, without any monitoring of email addresses or
any identifiable data.

Questionnaire tool

This study employed a previously developed questionnaire that was produced by Alrabiah et al. [14]. The
original questionnaire was constructed based on the recommendations and existing literature [14]. The study
questionnaire comprised five sections. The first section was devised to gather information about the
physician's demographic characteristics, encompassing eight factors: age, gender, nationality, specialty,
level of experience, years of experience, region of practice, and site of practice. The second section
comprised eight items that examined physicians' understanding of LDCT lung screening. The third section
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included five items that evaluated the participants' attitudes toward LDCT lung screening, while the fourth
section consisted of five items that investigated the physicians' practices of LDCT lung screening. Lastly, the
fifth section comprised 11 elements that represented the challenges encountered in LDCT lung screening.

Questionnaire piloting

During the pilot phase, the questionnaire was randomly disseminated to various regions of Saudi Arabia
among a sample of 20 participants to assess the internal consistency of the study. These participants did not
make any contributions to the findings of the primary investigation. The measurement of the reliability of
the attitude and practices sections of the questionnaire was conducted. The Cronbach's alpha score was used
to assess the overall reliability of the attitude and practices sections. The measure yielded values of 0.785
and 0.771 for the attitude and practices sections, respectively, indicating an acceptable level of internal
consistency.

Ethical approval

The ethical approval for this study was obtained from the ethical research committee of the Institutional
Review Board (IRB) of Imam Mohammad Ibn Saud Islamic University (IMSIU), Riyadh, Saudi Arabia, wherein
they reviewed and approved this project (HAPO-01-R-0011; Project No.: 517/2023). Informed consent was
obtained from all participants.

Data analysis

The data were analyzed using the Statistical Package for Social Science (SPSS) software version 28 (IBM
Corp., Armonk, NY). Categorical variables were represented using numerical values and percentages (%),
whereas continuous variables were displayed as the mean and standard deviation (SD). The normality
assessment was conducted utilizing the Shapiro-Wilk test and Kolmogorov-Smirnov test. The study
employed binary logistic regression analysis to identify factors that indicate a better degree of knowledge
and a positive attitude toward lung cancer screening. The binary logistic regression analysis employed
dummy variables, which were determined based on the mean knowledge and attitude score of the study
sample, serving as the threshold values. The statistical significance level was set at 5.0%.

Results
Participants' demographic and practice characteristics

A total of 96 physicians were involved in this study. More than half of the study participants (61.5%; n = 59)
were aged 25-34 years and were males (53.1%; n = 51). The vast majority of the study participants (89.6%; n
= 86) were Saudis. Around 58.3% (n = 56) of the study participants specialized in family medicine. Around
45.8% (n = 44) of the study participants were residents. More than half of the study participants (61.5%; n =
59) reported that they have an experience of less than five years. Of the study participants, 50% (n = 48)
reported that they practice their profession in the central region of Saudi Arabia. Around 28.1% (n = 27) of
the study participants reported that they work at private hospitals. For further details on participants’
demographic and practice characteristics, refer to Table 1.

Variable Frequency Percentage
Age

25-34 years 59 61.5%
35-44 years 21 21.9%
45-54 years 9 9.4%
55-64 years 4 4.2%
65 years and older 3 3.1%
Gender

Males 51 53.1%
Nationality

Saudi 86 89.6%
Specialty

Internal medicine 27 28.1%
Family medicine 56 58.3%
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Pulmonologist 6 6.3%
Doctor of Medicine (MD) 7 7.3%

Level of experience

Consultant 25 26.0%
Fellow 2 2.1%

Senior registrar 15 15.6%
Registrar 10 10.4%
Resident 44 45.8%

Years of experience

Less than 5 years 59 61.5%
5-10 years 15 15.6%
11-15 years 10 10.4%
16-20 years 5 5.2%
More than 20 years 7 7.3%

Region of practice

Central region 48 50.0%
Eastern region 22 22.9%
Western region 13 13.5%
Northern region 4 4.2%
Southern region 9 9.4%

Place of practice

Primary healthcare center 27 28.1%
Medical city/specialized hospital 21 21.9%
Military, security, or national guard hospital 14 14.6%
University hospital 13 13.5%
Private hospital 11 11.5%
Ministry of Health secondary hospital 10 10.4%

TABLE 1: Participants' demographic and practice characteristics.

Knowledge of lung cancer screening

Table 2 below presents the percentage of right responses to knowledge of lung cancer screening items. The
study participants showed a high level of knowledge of lung cancer screening with a mean knowledge score
of 5.8 (SD: 1.7) out of 8, which represents 72.5% of the maximum attainable score. The percentage of right
responses for knowledge items ranged between 44.8% (n = 43) and 91.7% (n = 88). The most commonly
answered question correctly was identifying that “current smoker or former smoker within last 15 years” is a
smoking history that makes a patient eligible for LDCT lung cancer screening. The least commonly answered
question correctly was identifying that LDCT lung cancer screening should be performed annually.
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) Frequency of correct
Knowledge item Percentage
answers

What is the smoking history that makes a patient eligible for LDCT lung cancer screening? “Current smoker or

- 88 91.7%
former smoker within last 15 years”
Lung cancer screening reduces cancer mortality. “Agree” 84 87.5%
Low-dose computed tomography (LDCT) is better than X-ray in lung cancer screening. “Agree” 84 87.5%
What is the presentation of a patient who is eligible for LDCT lung cancer screening? “Asymptomatic and in 72 75.0%
fairly good health” o
The age of the patient eligible for LDCT lung cancer screening. “Between 50 and 80 years” 65 67.7%
What is the presentation of a patient who is eligible for LDCT lung cancer screening? “Has at least a 20 pack- 63 65.6%
year of smoking” .6%
Lung cancer screening is cost-effective. “Agree” 59 61.5%
The frequency of LDCT lung cancer screening. “Annually” 43 44.8%

TABLE 2: Percentage of right responses to knowledge of lung cancer screening items.

LDCT: low-dose computed tomography.

Attitude toward lung cancer screening

The study participants showed moderately positive attitudes toward lung cancer screening with a mean
attitude score of 14.4 (SD: 3.7) out of 30, which represents 48.0% of the maximum attainable score. The most
commonly agreed upon statement was that “they believe that the side effects of lung cancer treatment
(surgery, chemotherapy, and radiotherapy) outweigh the survival benefit” and that "lung cancer screening
will place a burden on the healthcare system” with 40.7% (n = 39). The least commonly agreed upon
statement was that “they are convinced that screening for lung cancer is beneficial for patients” with 6.2%
(n = 6). For further details on participants’ responses to attitude items, refer to Table 3.

) 3 Strongly ) Strongly
Attitude item ) Disagree Neutral Agree
disagree agree
| am convinced that screening for lung cancer is beneficial for patients. 64.6% 14.6% 14.6% 31% 3.1%
| have enough knowledge to explain the advantages and disadvantages of lung cancer
) ) 30.2% 31.3% 26.0% 9.4% 3.1%
screening to my patients.
| believe lung cancer screening will place a burden on the healthcare system. 19.8% 13.5% 26.0% 18.8% 21.9%
| believe that the side effects of lung cancer treatment (surgery, chemotherapy, and
) ) ) ) 13.5% 26.0% 19.8% 18.8% 21.9%
radiotherapy) outweigh the survival benefit.
| believe that lung cancer screening can improve the patient's management options. 62.5% 22.9% 6.3% 42% 4.2%

TABLE 3: Attitude toward lung cancer screening.

Practices related to lung cancer screening

Table 4 presents participants’ practices related to lung cancer screening. The most commonly reported
practice among the study participants related to lung cancer screening was that they “discuss the results of
lung cancer screening with patients” with 36.5% (n = 35). The least commonly reported practice among the
study participants related to lung cancer screening was that they “order chest X-ray for lung cancer
screening” with 8.3% (n = 8).
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Practice item Never

Answer these questions based on your previous practices with your patients over the past 12 months.

| discuss the benefits and risks of lung cancer screening with eligible patients. 14.6%
| order LDCT for lung cancer screening. 35.4%
| order a chest X-ray for lung cancer screening. 47.9%
| refer patients to a lung cancer screening program. 33.3%
| discuss the results of lung cancer screening with patients. 26.0%

TABLE 4: Practices related to lung cancer screening.

LDCT: low-dose computed tomography.

Rarely

21.9%
17.7%
20.8%
24.0%

19.8%

Sometimes Always
31.3% 32.3%
22.9% 24.0%
22.9% 8.3%
19.8% 22.9%
17.7% 36.5%

Barriers related to lung cancer screening

Table 5 presents barriers related to lung cancer screening reported by the study participants. The most
commonly reported barriers were having difficulties in scheduling patients, not having enough time to
address lung cancer screening during a clinic visit, and patient refusal accounting for 59.4% (n = 57), 53.1%

(n=51),and 53.1% (n = 51), respectively.

Variable

Difficult scheduling patients

Not enough time to address lung cancer screening during a clinic visit
Patient refusal

Concerns of the patients about radiation exposure

Fear of the patients from other incidental findings

Limited/lack of CT machines

Cost of screening

Consequences of false positive results

Leadership at practice is not supportive of lung cancer screening
Insufficient evidence to warrant a screening program

Inconsistent recommendations about lung cancer screening

TABLE 5: Barriers related to lung cancer screening.

Frequency
57
51
51
49
48
43
38
36
29
27

23

Percentage
59.4%
53.1%
53.1%
51.0%
50.0%
44.8%
39.6%
37.5%
30.2%
28.1%

24.0%

Predictors of participants’ knowledge and positive attitude

Table 6 below presents predictors of participants’ knowledge and positive attitudes. Binary logistic
regression analysis identified that Saudi physicians and those who work at private hospitals were more likely
to be knowledgeable about lung cancer screening compared to others (p < 0.05). On the other hand, those
who have an experience of 11-15 years were 78.0% less likely to be knowledgeable about lung cancer
screening compared to others (p < 0.05). Binary logistic regression analysis did not identify any significant
difference in physicians’ attitudes toward lung cancer screening (p > 0.05).

Variable Odds ratio of being knowledgeable (95% CI) Odds ratio of having a positive attitude (95% CI)
Age
25-34 years 1.00
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35-44 years 3.90 (0.33-45.66) -

45-54 years 3.25(0.25-41.91) 3.10 (0.31-31.58)
55-64 years 1.60 (0.10-24.70) 3.30 (0.29-37.10)
65 years and older 2.00 (0.09-44.35) 2.40 (0.18-32.88)
Gender

Female 1.00

Male 0.66 (0.29-1.51) 1.39 (0.62-3.11)
Nationality

Non-Saudi 1.00

Saudi 4.4 (1.05-18.08)* 0.41 (0.10-1.69)
Specialty

Internal medicine 1.00

Family medicine 1.69 (0.66-4.34) 0.40 (0.16-1.05)
Pulmonologist 4.00 (0.41-39.0) 0.25 (0.04-1.63)
Doctor of Medicine (MD) 0.13 (0.01-1.26) 0.67 (0.12-3.64)

Level of experience

Consultant 1.00

Fellow - -

Senior registrar 1.55 (0.38-6.31) 1.63 (0.44-5.95)
Registrar 0.84 (0.19-3.80) 1.63 (0.37-7.20)
Resident 0.81 (0.30-2.24) 1.08 (0.41-2.89)

Years of experience

Less than 5 years 1.00

5-10 years 1.03 (0.31-3.41) 0.85 (0.27-2.63)
11-15 years 0.22 (0.05-0.94)* 3.87 (0.76-19.76)
16-20 years 0.34 (0.05-2.22) 0.64 (0.10-4.14)
More than 20 years 1.28 (0.23-7.30) 0.39 (0.07-2.15)

Region of Practice

Central region 1.00

Eastern region 1.05 (0.37-2.99) 0.54 (0.19-1.50)
Western region 2.00 (0.49-8.24) 0.91 (0.27-3.11)
Northern region 0.60 (0.08-4.64) 2.33(0.23-24.08)
Southern region 0.30 (0.07-1.35) 0.39 (0.09-1.74)

Place of practice

Primary healthcare center 1.00

Medical city/specialized hospital 2.40 (0.60-9.67) 1.54 (0.36-6.60)
Military, security, or national guard hospital ~ 3.00 (0.70-12.93) 0.99 (0.24-4.09)
University hospital 1.33 (0.29-6.04) 0.41 (0.09-1.92)
Private hospital 4.67 (1.33-16.34)* 0.42 (0.13-1.36)
Ministry of Health secondary hospital 1.60 (0.37-0.95) 0.23 (0.05-1.14)
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TABLE 6: Predictors of participants’ knowledge and positive attitude

*P <0.05.

Discussion

Lung cancer is a prevalent and deadly disease that is strongly linked to long-term tobacco smoking [15,16].
Saudi Arabia has established guidelines for screening and treating lung cancer, which cover both primary
and secondary prevention of the disease. These guidelines include recommendations for screening high-risk
individuals [13,17]. Recent advancements in our understanding of the biology of the disease, the use of
predictive biomarkers, and improvements in treatment have resulted in significant progress over the past
two decades [18]. Therefore, this study aimed to evaluate the knowledge, attitudes, and practices of Saudi
physicians regarding lung cancer screening. It also aimed to assess their adherence to the recommended
screening guidelines.

The study participants demonstrated a high level of understanding of lung cancer screening, as evidenced by
an average knowledge score of 5.8 out of 8 (SD: 1.7). This score corresponds to 72.5% of the highest possible
attainable score. These results are similar to those observed among primary care physicians in Chicago, USA,
where 72% of them possessed adequate knowledge about lung cancer screening [19]. However, in France,
primary care physicians, including pulmonologists, lack sufficient knowledge or understanding of lung
cancer screening [20]. It is worth noting that early detection of lung cancer through screening can
significantly improve patient outcomes, especially when curative surgical intervention is possible [21]. In
Saudi Arabia, a team of experts from different fields has developed guidelines for preventing and detecting
lung cancer. These guidelines emphasize the important role of healthcare professionals, especially
physicians, in implementing measures to control tobacco use and promoting early diagnosis. This is
particularly important because there is a high number of lung cancer patients who are smokers in Saudi
Arabia. Therefore, in addition to campaigns to help people quit smoking, it is crucial to have effective
screening programs in primary care settings. This will enable early diagnosis and referral to specialists, and
improve patient outcomes.

The study findings revealed that the question with the highest rate of right answers was the recognition of
"current smoker or former smoker within the past 15 years" as a smoking history that qualifies a patient for
LDCT lung cancer screening. On the other hand, it is important to note that LDCT has been proven to be an
effective method for screening lung cancer. It has the potential to reduce mortality by 20%. Therefore,
primary care providers should be aware of the resources available in their communities for both LDCT lung
cancer screening and smoking cessation. LDCT screening is particularly crucial for detecting lung cancers at
an early stage, especially in high-risk patients. Studies have shown that LDCT screening can significantly
reduce lung cancer mortality in populations with a history of significant tobacco exposure. In addition,
annual lung cancer screening using LDCT can decrease lung cancer mortality by 20% compared to chest X-
rays for individuals who are current or former heavy smokers [22]. According to the China National Lung
Cancer Screening guideline, it is recommended that individuals aged 50-74 years, who have a smoking
history of at least 20 pack-years and currently smoke or have quit within the past five years, undergo annual
lung cancer screening with LDCT [23].

The study participants displayed a moderately positive attitude toward lung cancer screening, as evidenced
by an average attitude score of 14.4 out of 30 (SD: 3.7), which corresponds to 48.0% of the highest possible
score. The prevailing consensus was that the adverse consequences of lung cancer treatment (including
surgery, chemotherapy, and radiotherapy) are more significant than the potential for increased survival.
Additionally, there is a widespread sense that lung cancer screening will impose a strain on the healthcare
system, with 40.7% of individuals holding this view. On the other hand, the statement that received the least
agreement was the belief that screening for lung cancer is beneficial for patients, with only 6.2% of
respondents agreeing. This discrepancy may be explained by the fact that physicians' attitudes toward lung
cancer screening vary depending on their specialty. Pulmonologists are more likely to view it as beneficial
and cost-effective [24]. Additionally, it was found that family physicians generally have positive attitudes
toward LDCT lung cancer screening, but may lack knowledge about its use [25]. However, there are barriers
that physicians face when it comes to lung cancer screening. These barriers include the complexity of the
screening process and the challenge of allocating limited time and resources to integrate the necessary
components for lung cancer screening [26]. Furthermore, there is a belief that the introduction of lung
cancer screening, specifically using LDCT, could impose a substantial financial strain on the healthcare
system. The cost-effectiveness of lung cancer screening is still uncertain, primarily because of the expensive
nature of lung cancer treatment, which includes hospital stays, outpatient appointments, and medication
expenses. Consequently, despite the important role of lung cancer screening in identifying and reducing the
death rate from lung cancer, its effectiveness in specific situations is still a topic of debate.

The most frequently reported practice among the study participants was engaging in discussions with
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patients about the results of lung cancer screening, with a prevalence of 36.5%. It was observed that
individuals who were potentially eligible for lung cancer screening were more inclined to have these
discussions with their healthcare providers [27]. In fact, a centralized counseling approach and shared
decision-making between physicians and patients had a significant impact on patients' understanding of
the eligibility criteria, benefits, and risks associated with lung cancer screening, particularly with LDCT [28].
Conversely, the study participants rarely reported the practice of ordering chest X-rays for lung cancer
screening, with only 8.3% doing so. It has been found that chest X-ray screening is not effective in detecting
lung cancer at an early stage [29]. In contrast, LDCT has been shown to be a more effective screening tool for
lung cancer, with higher rates of positive results and a greater ability to detect cancer in its early stages
[30,31]. However, concerns have been raised about the high number of false-positive results and the
potential for overdiagnosis. This indicates a need for further research and improvement in screening
methods [32].

The most frequently mentioned barriers included difficulties in scheduling patients, insufficient time to
address lung cancer screening during clinic visits, and patient refusal, accounting for 59.4%, 53.1%, and
53.1%, respectively. Patient appointment scheduling delays were identified as a significant contributing
factor to the common occurrence of delays in diagnosing and treating lung cancer [33]. Additionally, it was
reported that time constraints during patient visits pose numerous challenges for clinicians in implementing
lung cancer screening [34]. Furthermore, patient refusal of lung cancer screening and treatment is a complex
issue influenced by various factors, such as fear, inconvenience, and perceived low susceptibility. These
reasons contribute to the decline in participation in lung cancer screening [35]. Furthermore, the expense of
the test and the extent of insurance coverage [36], in conjunction with individual and health-system level
factors such as sociodemographic characteristics, lack of awareness, and skepticism of the medical system
[37], can also serve as additional obstacles for lung cancer screening.

Physicians in Saudi Arabia, particularly those employed in private institutions, exhibit a greater probability
of obtaining knowledge regarding lung cancer screening in comparison to their counterparts (p < 0.05). In
contrast, persons who had 11-15 years of experience were shown to have a 78.0% lower likelihood of
possessing knowledge about lung cancer screening compared to others (p < 0.05). In Saudi Arabia, a team of
experts from different fields has created guidelines for preventing and detecting lung cancer [13]. These
guidelines are crucial because lung cancer has high mortality rates and is often diagnosed at a late stage in
the country [38]. However, there is still ongoing discussion about whether to implement a national screening
program [13]. Additionally, the experience and practices of physicians in lung cancer screening are
influenced by various factors [39]. Research has shown that while there is interest in screening, knowledge
and practices differ among different groups of physicians [20].

The study findings suggest that it would be beneficial to prioritize specific educational programs for
healthcare workers in Saudi Arabia, namely, those with 11-15 years of experience who had a limited
understanding of lung cancer screening. Continuous medical education initiatives should be utilized to
augment their comprehension. Furthermore, it is imperative to promote and support transparent dialogue
between healthcare professionals and patients, considering the favorable disposition toward communicating
screening outcomes. It is crucial to overcome obstacles that have been identified, such as improving the
efficiency of appointment procedures and ensuring that enough time is allocated for clinic appointments.
Moreover, it is essential to foster cooperation between the public and private healthcare sectors to
effectively execute national screening programs, given the increased probability that private hospital staff
hold expertise in lung cancer screening. The purpose of these recommendations is to enhance the
effectiveness of lung cancer screening procedures and enhance patient outcomes in Saudi Arabia.

Study limitations

This study has limitations. The cross-sectional survey study design restricted our ability to examine
causality among the study variables. Therefore, we were not able to follow up with the study participants and
examine the change in their outcomes. The online survey might have affected the generalizability of the
study findings, as we might have missed participants who do not use social media platforms. Selection bias
and recall bias are another two possible biases in this study. This is an exploratory survey study with no
sample size calculation; therefore, our findings should be interpreted carefully.

Conclusions

Based on the findings of the study, it is suggested that targeted educational programs be made for
physicians in Saudi Arabia. The most commonly reported barriers were having difficulties in scheduling
patients, not having enough time to address lung cancer screening during a clinic visit, and patient refusal
accounting. To help them learn more, they should use programs that offer ongoing medical education.
Efforts should be made to make it easier for physicians and patients to talk to each other. It is important to
get rid of the problems that have been found, like making it easier to make appointments and giving patients
enough time during clinic trips. Also, encouraging collaboration between the public and private healthcare
sectors is important for the success of national screening programs.
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