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Abstract

Background: Lung cancer is one of the most commonly diagnosed cancers worldwide and the leading cause of cancer-related
mortality. Global studies have highlighted the importance of awareness of lung cancer signs and symptoms, as it influences health
care seeking, diagnosis timing, and treatment outcomes. Despite the high prevalence of both lung cancer and smoking in Jordan,
no studies have assessed lung cancer awareness among the Jordanian population. This study is the first in Jordan to reveal the
levels of awareness of lung cancer signs and symptoms, risk factors, and screening and to identify factors associated with the
awareness level.

Objective: This study aimed to explore the awareness of lung cancer risk factors, signs and symptoms, and screening in the
Jordanian population and the factors determining the levels of awareness.

Methods: A cross-sectional survey was conducted across all 12 governorates of Jordan, including 498 adult participants. Data
were collected using a structured questionnaire covering sociodemographic characteristics and awareness about lung cancer signs,
symptoms, risk factors, and screening. Items were derived from the Lung Cancer Awareness Measure Toolkit, version 2.1, 2011.
Awareness scores for lung cancer risk factors, signs and symptoms, and overall lung cancer awareness were calculated. Multivariate
linear regression was used to identify significant predictors of awareness scores. Multivariate logistic regression was used to
determine significant predictors of lung cancer screening awareness.

Results: The mean lung cancer signs and symptoms awareness score was 5.4 (SD 4.9) out of 14, while the mean risk factor
awareness score was 33.0 (SD 5.6) out of 45. The most recognized symptoms were coughing up blood (n=297, 59.6%) and pain
upon breathing (n=237, 47.6%), while cigarette smoking (n=403, 80.9%) and exposure to air pollution (n=339, 68.1%) were the
most recognized risk factors. Only 41.6% (n=207) of the participants had heard of lung cancer screening, while 79.3% (n=395)
believed that screening improves survival. Being a smoker was predictive of lower awareness of lung cancer signs, symptoms,
and risk factors, while a higher educational level and having a friend or relative previously diagnosed with lung cancer were
associated with higher levels of awareness.

Conclusions: This study revealed a low level of awareness of lung cancer signs and symptoms, risk factors, and screening in
the Jordanian population. Further studies are needed to identify effective strategies for improving awareness, especially among
high-risk populations.
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Introduction

According to recent statistics, lung cancer is one of the most
commonly diagnosed cancers worldwide and the most common
cause of cancer-related mortality [1]. Thus, it remains an
extremely significant global health problem. In the Hashemite
Kingdom of Jordan, lung cancer is also one of the most
commonly diagnosed cancers and the most common cause of
cancer-related mortality [1], which could be attributed to the
very high tobacco smoking prevalence in the country [2].
Multiple studies have shown that low awareness of lung cancer
signs and symptoms may be associated with longer delays in
diagnosis [3-5], which in turn can lead to worse treatment
outcomes and higher mortality rates [6]. In addition, research
suggests that better awareness of lung cancer signs and
symptoms and risk factors may lead to better attitudes toward
smoking and alcohol habits [7]. This highlights the importance
of promoting lung cancer awareness in different populations.

Several studies have evaluated awareness of lung cancer signs
and symptoms and risk factors across various populations. In
high-income nations, studies conducted in the United Kingdom,
Australia, and Estonia revealed a low level of awareness. In all
3 studies, smoking was the most recognized risk factor, while
shortness of breath and coughing up blood were the most
recognized signs and symptoms. High socioeconomic status
was predictive of higher awareness of signs, symptoms, and
risk factors, while smokers had lower awareness levels than
nonsmokers. Contradictory results were found regarding age
and sex. In the United Kingdom and Australia, female
participants had better awareness, while in Estonia, male
participants demonstrated higher awareness. In the United
Kingdom, older participants had better awareness, while in
Australia and Estonia, younger people had better awareness
[8-10]. Awareness of lung cancer signs, symptoms, and risk
factors was also investigated in many low- and middle-income
countries, including Nepal, Malaysia, India, and Nigeria. In
concordance with results from high-income nations, tobacco
smoking was the most commonly recognized risk factor, while
other risk factors were poorly acknowledged, and coughing up
blood was the most commonly recognized symptom [7,11-14].

Recently, research on awareness of lung cancer signs, symptoms,
and risk factors has been conducted in several countries in the
Middle East. In nations such as Syria, Saudi Arabia, and
Palestine that are geographically and culturally similar to Jordan,
results were also consistent with studies in other low- and
middle-income nations. Overall levels of awareness were low,
and higher levels of education and socioeconomic status were
associated with higher levels of awareness [15-17]. The lack of
such data in Jordan highlights the need for similar studies that
explore the degree of awareness among the Jordanian
population.

Considering the high prevalence and high mortality rate of lung
cancer, along with the propensity for patients to seek medical
attention at an advanced stage when treatment becomes more
challenging [18], many resource-rich countries have
implemented national screening programs for early detection
of asymptomatic lung cancer using low-dose chest computed
tomography scans. The survival benefit of lung cancer screening
in populations at risk was confirmed by multiple randomized
controlled trials, notably among individuals aged 50 to 80 years
with a ≥20-pack-year smoking history [19-21], highlighting the
importance of lung cancer screening as a public health measure.

Many research efforts were directed toward investigating lung
cancer screening awareness among both smokers and
nonsmokers. In low- and middle-income nations, research in
China found that only approximately 25% of high-risk
individuals participated in lung cancer screening. Additionally,
awareness of lung cancer screening benefits was low, with
72.1% of participants perceiving it as unnecessary [22]. Notably,
Lin et al [23] reported that a higher level of awareness of lung
cancer signs and symptoms was predictive of more positive
lung cancer screening behaviors. Studies in Malaysia and Saudi
Arabia revealed high rates of willingness to undergo screening
(78.8%-94.7%) among high-risk individuals [17,24]. Despite
the high rate of willingness to undergo lung cancer screening,
significant barriers, including a lack of medical insurance or
awareness of lung cancer risk factors, might limit participation
in screening programs. In a high-income nation such as the
United States, studies have also reported low levels of lung
cancer screening awareness [25,26]. Various strategies designed
to enhance awareness of lung cancer screening and perhaps
increase participation rates in lung cancer screening programs
have been examined. Multiple studies found that various
educational programs successfully raised awareness of lung
cancer screening and improved participation rates for lung
cancer screening [27,28].

As per our knowledge, studies exploring awareness of lung
cancer signs, symptoms, risk factors, and screening have not
been conducted in Jordan, despite the high incidence of this
cancer and the very high smoking prevalence. In addition, very
few studies have investigated the factors associated with lung
cancer screening awareness. The main aims of this study are to
explore the levels of awareness of lung cancer signs and
symptoms, risk factors, and screening in the Jordanian
population and to explore the factors that predict these levels
of awareness.

Methods

Study Design
This cross-sectional study was conducted across all 12
governorates of the Hashemite Kingdom of Jordan, covering
both rural and urban regions, from March 2024 to September
2025. In total, 498 adult Jordanian citizens participated in the
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study. Due to limitations in time and resources, participants
were recruited using convenience sampling. Data were collected
through an online self-administered questionnaire distributed
via Google Forms, which was shared on various social media
platforms, including Facebook (Meta Platforms Inc) groups and
WhatsApp (Meta Platforms Inc) channels. Only adult Jordanian
citizens were eligible to complete the study. Individuals who
were studying or working in health care–related fields were
excluded from the study to reduce potential bias related to prior
knowledge.

Ethical Considerations
Ethics approval for this study was obtained from the institutional
review board ethics committee at the University of Jordan
(JU-2024/32). All participants provided electronic informed
consent prior to completing the questionnaire. They were
informed that all collected data would be collected anonymously,
kept confidential, and stored securely in a nonidentifiable
format. They were also informed that participation was voluntary
and that they could withdraw from the study at any time. This
study was conducted in accordance with institutional and
national ethical standards and the Declaration of Helsinki
(1975, updated 2013). Participants did not receive any
compensations or financial incentives.

Study Tool
Participants completed a questionnaire administered through
Google Forms. The form consisted of 3 sections.

Section 1: Socioeconomic and Demographic
Characteristics
This section gathered data on participants’ age, sex, place of
residence, level of education, marital status, job, and smoking
status.

Section 2: Awareness of Lung Cancer Signs, Symptoms,
and Risk Factors
Items were adapted from the Cancer Research UK Lung Cancer
Awareness Measure Toolkit, version 2.1. 2011, which had
shown good validity and reliability [10]. The Arabic translation
of the questionnaire followed the Chapman and Carter
translation procedure [29], which included expert forward
translation, review by bilingual experts, and cultural adaptation
to ensure clarity and appropriateness.

The signs and symptoms awareness subscale included 14 items,
with responses scored as 1 for “yes” and 0 for “no or don’t
know.” Those who answered “yes” were deemed to recognize
the sign or symptom. Included signs and symptoms were
unexplained weight loss, persistent chest infection (≥3 weeks),
persistent cough (2 to 3 weeks or longer), persistent tiredness
or lack of energy, persistent shortness of breath, persistent chest
pain, persistent shoulder pain, coughing up blood, ache or pain
when breathing, loss of appetite, painful cough, finger or nail
changes, a high-pitched sound when breathing, and progression
or new development in an existing cough. The signs and
symptoms awareness score was calculated by summing the

scores across all 14 items. Cronbach α for the lung cancer signs
and symptoms awareness subscale in this study was 0.936.

The lung cancer risk factor awareness subscale consisted of 9
items scored on a 5-point Likert scale (1=“strongly disagree,”
2=“disagree,” 3=“neutral or uncertain,” 4=“agree,” and
5=“strongly agree”). Participants who responded with “strongly
agree” or “agree” were deemed to recognize the risk factor.
Included risk factors were exposure to radon gas, exposure to
passive smoking, previous cancer treatment, having a close
relative with lung cancer, exposure to chemicals such as asbestos
fibers, having a previous history of another cancer, such as head
and neck cancer, exposure to air pollution, smoking, and having
a history of chronic lung diseases such as chronic obstructive
lung disease. A total risk factor awareness score was calculated
for each participant by summing the scores across all 9 items,
with higher scores indicating a higher level of awareness.
Cronbach α for the lung cancer risk factors awareness subscale
in this study was 0.901.

A total lung cancer awareness score was calculated by summing
the total signs and symptoms awareness score and the total risk
factors awareness score.

Section 3: Awareness of Lung Cancer Screening
Participants were asked whether they had ever heard about lung
cancer screening and whether they believed that early detection
of lung cancer improves cure and survival rates.

Data Analysis
Statistical analysis was performed using SPSS (version 27.0.1;
IBM Corp). Descriptive statistics were used to summarize the
characteristics of the study population. Inferential statistical
tests, including 2-tailed independent samples t tests and 1-way
ANOVA, were used to compare mean awareness scores across
demographic subgroups. Multivariate linear regression was
conducted to identify significant predictors of awareness scores
related to lung cancer signs, symptoms, and risk factors, while
multivariate logistic regression analysis was used to determine
the predictors of awareness related to lung cancer screening. A
P value of <.05 was considered statistically significant for all
analyses.

Results

Descriptive Statistics
Table 1 summarizes the descriptive statistics of the study
participants. The mean age of participants was 35.2 (SD 13.2)
years. Most participants resided in an urban area, and most had
completed either high school or a bachelor’s degree or diploma.
Overall, 39.6% (n=197) of participants were active smokers.
The mean lung cancer risk factors awareness score was 33.0
(SD 5.6, range 9-45). The mean lung cancer signs and symptoms
awareness score was 5.4 (SD 4.9, range 0-14). The mean total
lung cancer awareness score was 38.4 (SD 8.4, range 9-59). In
total, 41.6% (n=207) of the study participants had ever heard
of lung cancer screening, while 79.3% (n=395) believed that
lung cancer screening for early detection improves survival.
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Table 1. Descriptive statistics of the study participants (N=498).

ValuesVariable

35.2 (13.2)Age (years), mean (SD)

Sex, n (%)

314 (63.1)Female

184 (36.9)Male

Place of residence, n (%)

449 (90.2)Urban

49 (9.8)Rural

Educational level, n (%)

38 (7.6)Elementary school

74 (14.9)High school

337 (67.7)Bachelor’s degree or diploma

49 (9.8)Postgraduate

Marital status, n (%)

200 (40.2)Single

298 (59.8)Married

Smoking status, n (%)

301 (60.4)Nonsmoker

197 (39.6)Smoker

Lung cancer risk factors awareness scorea

33.0 (5.6)Mean (SD)

33.0 (29.0-36.0)Median (IQR)

Lung cancer signs and symptoms awareness scoreb

5.4 (4.9)Mean (SD)

4.0 (0.0-10.0)Median (IQR)

Total lung cancer awareness scorec

38.4 (8.4)Mean (SD)

38.0 (32.0-44.0)Median (IQR)

“Have you ever heard of lung cancer screening for early detection?” n (%)

207 (41.6)Yes

291 (58.4)No

“Do you think that lung cancer screening for early detection can improve survival?” n (%)

395 (79.3)Yes

103 (20.7)No or do not know

aRange for possible lung cancer risk factors awareness scores was 9-45.
bRange for possible lung cancer signs and symptoms awareness scores was 0-14.
cRange for possible total lung cancer awareness scores was 9-59.

Recognition of Lung Cancer Signs and Symptoms and
Risk Factors
Table 2 summarizes the frequencies of recognition of the
different lung cancer signs, symptoms, and risk factors. The
most recognized signs and symptoms were coughing up blood
(n=297, 59.6%) and pain when breathing (n=237, 47.6%), while

the least recognized signs and symptoms were persistent
shoulder pain (n=108, 21.7%) and changes in the shape of
fingers or nails (n=122, 24.5%). The most recognized risk
factors were being a smoker (n=403, 80.9%) and exposure to
air pollution (n=339, 68.1%), while the least recognized risk
factors were receiving treatment for a previous cancer (n=175,
35.1%) and having a past history of cancer (n=204, 41%).
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Table 2. Recognition of signs, symptoms, and risk factors of lung cancer.

Values, n (%)Variable

Symptoms

152 (30.5)Unexplained weight loss

195 (39.2)Persistent chest infection

168 (33.7)Cough that does not go away

224 (45)Shortness of breath

168 (33.7)Persistent tiredness

216 (43.4)Persistent chest pain

108 (21.7)Persistent shoulder pain

297 (59.6)Coughing up blood

237 (47.6)Ache or pain when breathing

176 (35.3)Loss of appetite

228 (45.8)Painful cough

122 (24.5)Changes in the shape of the fingernails

205 (41.2)High-pitched sound when breathing

203 (40.8)Change in existing cough

Risk factors

233 (46.8)Exposure to radon gas

326 (65.5)Passive cigarette smoke exposure

175 (35.1)Past cancer treatment

219 (44)Close relative with lung cancer

249 (50)Exposure to chemicals (eg, asbestos)

204 (41)Past history of cancer (eg, head and neck cancer)

339 (68.1)Exposure to air pollution

403 (80.9)Being a smoker

337 (67.7)History of lung disease (eg, chronic obstructive pulmonary disease)

Association Among Risk Factors Awareness Score,
Signs and Symptoms Awareness Score, Total Lung
Cancer Awareness Score, and Demographic
Characteristics
Table 3 summarizes lung cancer risk factors awareness score,
signs and symptoms awareness score, and total lung cancer

awareness score across the different demographic categories.
Participants aged <35 years had a significantly higher level of
awareness of lung cancer signs and symptoms (P=.04). Smokers
had a significantly lower level of awareness of both lung cancer
risk factors (P<.001) and signs and symptoms (P=.003). No
significant differences in awareness of lung cancer risk factors
and symptoms were observed across sex, place of residence,
level of education, and marital status categories.

JMIR Cancer 2026 | vol. 12 | e86390 | p. 5https://cancer.jmir.org/2026/1/e86390
(page number not for citation purposes)

Yousef et alJMIR CANCER

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Table 3. Comparison of risk factors awareness scores, signs and symptoms awareness scores, and total lung cancer awareness scores across demographic
categories.

Total lung cancer awareness scorec
Signs and symptoms awareness

scorebRisk factors awareness scoreaVariable

P valueMean (SD)P valueMean (SD)P valueMean (SD)

.06.04.34Age (years)

37.7 (7.9)5.0 (5.0)32.7 (4.6)≥35

39.1 (8.9)5.9 (4.8)33.2 (6.5)<35

.19.54.18Gender

38.8 (7.7)5.5 (4.7)33.3 (4.7)Female

37.7 (9.4)5.2 (5.4)32.5 (6.9)Male

.28.15.74Place of residence

39.6 (9.3)6.4 (5.2)33.2 (6.5)Rural

38.3 (8.3)5.3 (4.9)32.9 (5.5)Urban

.14.17.49Level of education

35.6 (9.6)3.9 (5.2)31.7 (6.4)Elementary school

37.8 (8.2)5.0 (5.1)32.8 (4.9)High school

38.8 (8.2)5.7 (4.9)33.1 (5.7)Bachelor’s degree or diploma

38.9 (8.6)5.6 (4.9)33.3 (5.7)Postgraduate

.42.33.73Marital status

38.8 (9.1)5.7 (4.9)33.1 (6.7)Single

38.1 (7.9)5.2 (5.0)32.9 (4.7)Married

<.001.003<.001Smoking status

39.9 (7.8)6.0 (4.7)33.9 (5.1)Nonsmoker

36.2 (8.9)4.6 (5.2)31.6 (6.1)Smoker

aRange for possible risk factors awareness scores was 9-45.
bRange for possible signs and symptoms awareness scores was 0-14.
cRange for possible total lung cancer awareness scores was 9-59.

Linear Regression Analysis
Table 4 summarizes the results of linear regression analysis
used to predict risk factors awareness score, signs and symptoms
awareness score, and total lung cancer awareness score. Having
a bachelor’s degree or diploma level of education was
significantly associated with a higher lung cancer signs and
symptoms awareness score (β=1.89, 95% CI 0.23-3.55; P=.03).
Being a smoker was significantly predictive of a lower total
lung cancer awareness score (β=−3.74, 95% CI −5.29-−2.19;
P<.001) as well as lower scores in both the risk factors

(β=−2.23, 95% CI −3.29-−1.17; P<.001) and signs and
symptoms (β=−1.51, 95% CI −2.42-−0.59; P<.001) domains.
Having a friend or relative diagnosed with lung cancer was
significantly predictive of higher symptom awareness scores
(β=2.74, 95% CI 1.79-3.68; P<.001) and total lung cancer
awareness scores (β=3.69, 95% CI 2.08-5.29; P<.001). There
was no significant association between age, gender, place of
residence, educational level, marital status, or having friends
or relatives working in the health care sector, and total lung
cancer awareness score.
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Table 4. Predictors of lung cancer risk factors awareness score, signs and symptoms awareness score, and total lung cancer awareness score (multivariate
linear regression analysis).

Total lung cancer awareness scorecSigns and symptoms awareness scorebRisk factors awareness scoreaPredictor variable

P valueβ coefficient (95%
CI)

P valueβ coefficient (95%
CI)

P valueβ coefficient (95%
CI)

.25−0.05 (−0.13-0.03).84−0.01 (−0.05-0.04).13−0.04 (−0.10-0.01)Age (years)

Sex

ReferenceReferenceReferenceReferenceReferenceReferenceFemale

.650.37 (−1.24-1.98).460.36 (−0.60-1.31).980.11 (−1.09-1.11)Male

Place of residence

ReferenceReferenceReferenceReferenceReferenceReferenceRural

.22−1.56 (−4.03-0.91).08−1.28 (−2.74-0.18).74−0.28 (−1.96-1.40)Urban

Educational level

ReferenceReferenceReferenceReferenceReferenceReferenceElementary school

.331.58 (−1.63-4.78).330.93 (−0.96-2.82).560.64 (−1.54-2.83)High school

.072.60 (−0.22-5.42).031.89 (0.23-3.55).470.71 (−1.21-2.63)BSc or diploma

.281.94 (−1.59-5.48).171.47 (−0.61-3.56).700.47 (−1.94-2.88)Postgraduate

Marital status

ReferenceReferenceReferenceReferenceReferenceReferenceSingle

.660.49 (–1.66-2.63).79−0.18 (–1.44-1.09).370.66 (–0.80-2.12)Married

Smoking status

ReferenceReferenceReferenceReferenceReferenceReferenceNonsmoker

<.001−3.74 (−5.29-−2.19)<.001−1.51 (−2.42-
−0.59)

<.001−2.23 (−3.29-−1.17)Smoker

“Do you have any friends or relatives who work in the health care sector?”

ReferenceReferenceReferenceReferenceReferenceReferenceNo

.760.31 (–1.69-2.30).56−0.35 (–1.53-0.83).350.65 (–0.71-2.01)Yes

“Have you ever had a friend or a relative who was diagnosed with lung cancer?”

ReferenceReferenceReferenceReferenceReferenceReferenceNo

<.0013.69 (2.08-5.29)<.0012.74 (1.79-3.68).090.95 (–0.14-2.05)Yes

aRange for possible risk factors awareness scores was 9-45. R2=0.054; adjusted R2=0.034; F10,485=2.75; P=.003. All variance inflation factor values
were <5, indicating an acceptable degree of collinearity.
bRange for possible signs and symptoms awareness scores was 0-14. R2=0.093; adjusted R2=0.074; F10,485=4.96; P<.001. All variance inflation factor
values were <5, indicating an acceptable degree of collinearity.
cRange for possible total lung cancer awareness scores was 9-59. R2=0.095; adjusted R2=0.076; F10,485=5.05; P<.001. All variance inflation factor
values were <5, indicating an acceptable degree of collinearity.

Logistic Regression Analysis
Table 5 summarizes the results of logistic regression analysis
used to determine the factors predictive of the odds of
recognition of lung cancer screening and believing that screening
for early detection improves survival. Having a friend or relative
diagnosed with lung cancer (odds ratio 2.90, 95% CI 1.87- 4.48;
P<.001) and a higher symptom awareness score (odds ratio
1.10, 95% CI 1.06-1.15; P<.001) were significantly associated

with higher odds of recognition of lung cancer screening. Having
a higher educational level (Bachelor’s degree or diploma: odds
ratio 2.73, 95% CI 1.23-6.07; P=.01 vs postgraduate odds ratio
3.96, 95% CI 1.28-12.25; P=.02), a higher symptom awareness
score (odds ratio 1.14, 95% CI 1.07-1.21; P<.001), and a higher
risk factor awareness score (odds ratio 1.08, 95% CI 1.03-1.13;
P<.001) were significantly associated with higher odds of
believing that lung cancer screening is effective for early
diagnosis and improving survival.
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Table 5. Factors associated with the odds of recognition of lung cancer screening and the belief that early detection improves survival in patients with
lung cancer (logistic regression analysis).

“Do you think that lung cancer screening for early di-
agnosis improves survival in patients with lung can-

cer?”b
“Have you ever heard of lung cancer screening for

early detection?”aPredictor variables

P valueOdds ratio (95% CI)P valueOdds ratio (95% CI)

.951.00 (0.98-1.03).271.01 (0.99-1.03)Age (years)

Gender

ReferenceReferenceReferenceReferenceFemale

.620.88 (0.52-1.48).141.38 (0.90-2.12)Male

Place of residence

ReferenceReferenceReferenceReferenceRural

.230.58 (0.23-1.43).551.23 (0.63-2.41)Urban

Educational level

ReferenceReferenceReferenceReferenceElementary school

.052.51 (1.00-6.32).470.73 (0.30-1.73)High school

.012.73 (1.23-6.07).910.96 (0.45-2.06)Bachelor’s degree or diploma

.023.96 (1.28-12.25).671.23 (0.48-3.16)Postgraduate

Marital status

ReferenceReferenceReferenceReferenceSingle

.990.99 (0.50-1.99).140.65 (0.36-1.15)Married

Smoking status

ReferenceReferenceReferenceReferenceNonsmoker

.501.20 (0.71-2.01).931.02 (0.67-1.57)Smoker

“Have you ever had any friends or relatives who were diagnosed with lung cancer?”

ReferenceReferenceReferenceReferenceNo

.401.28 (0.72-2.28)<.0012.90 (1.87-4.48)Yes

“Do you have any friends or relatives who work in the health care sector?”

ReferenceReferenceReferenceReferenceNo

.841.07 (0.57-2.00).431.25 (0.72-2.17)Yes

<.0011.08 (1.03-1.13).741.01 (0.97-1.04)Risk factors awareness scorec

<.0011.14 (1.07-1.21)<.0011.10 (1.06-1.15)Signs and symptoms awareness

scored

aYes=1 and no=0. Hosmer-Lemeshow test: P=.82.
bYes=1 and no or do not know=0. Hosmer-Lemeshow test: P=.05.
cRange for possible risk factors awareness scores was 9-45.
dRange for possible signs and symptom awareness scores was 0-14.

No significant association was found between age, gender,
residence, marital status, smoking status, or having friends or
family in the health care profession and the recognition of lung
cancer screening or believing that screening is effective for
enhancing survival through early diagnosis.

Discussion

Principal Findings
The primary objective of this study was to assess
population-level awareness of lung cancer signs, symptoms,
risk factors, and screening in Jordan. Our study revealed a lung
cancer signs and symptoms awareness score of 5.4, indicating
that, on average, participants could recognize approximately 5
to 6 signs or symptoms of lung cancer, reflecting a low level of
awareness despite the relatively high incidence of lung cancer
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in Jordan. This score is comparable to the score observed in
Nigeria (5) [13] but is significantly lower than the scores
reported in the United Kingdom (8.78) [10] and Syria (8.63)
[15]. This could be attributed to the lack of national awareness
initiatives focused on lung cancer in Jordan and the nonspecific
nature of lung cancer signs and symptoms, which could be easily
confused with symptoms or signs of other lung diseases that
are prevalent in the country (eg, chronic obstructive pulmonary
disease). The mean risk factor awareness score was 33.0 (SD
5.6), which is comparable to that reported in the United
Kingdom (35.6) [10].

Smokers had a significantly lower level of awareness of both
lung cancer risk factors (P<.001) and signs and symptoms
(P=.003), aligning with most existing literature [8-10,15]. This
association might reflect multiple factors. Smokers might be
more likely to avoid or disengage from health
awareness–promoting programs due to perceived threat or
denial. In addition, tobacco smoking may be more common in
populations with lower socioeconomic status and educational
attainment, which might also limit their awareness. This finding
elucidates the importance of focusing awareness programs on
smokers due to their increased susceptibility to lung cancer.

Younger participants had greater awareness of lung cancer signs
and symptoms, consistent with studies from Australia [8],
Estonia [9], and Saudi Arabia [17], but divergent from findings
from the United Kingdom [10], where older individuals
exhibited greater awareness. This could be attributed to younger
populations having greater access to social media and online
information platforms, which promote their health awareness.
However, in other countries, cancer awareness programs might
focus on older populations due to their increased susceptibility.

Having a friend or relative diagnosed with lung cancer was
significantly associated with a higher lung cancer signs and
symptoms awareness score (β=2.74; P<.001), highlighting the
influence of personal connections on an individual’s perception
of their own signs and symptoms.

Consistent with studies from high-, low-, and middle-income
countries, smoking was the most recognized risk factor for lung
cancer in Jordan, reflecting the global success of antitobacco
campaigns in raising awareness of smoking as the leading
preventable cause of lung cancer. Other risk factors (eg,
exposure to asbestos fibers, radon gas, and receiving treatment
for a previous cancer) were much less recognizable, likely due
to their relative rarity compared to tobacco smoking. This
highlights the importance of focusing health awareness programs
on the most overlooked risk factors, particularly in populations
with distinct exposures (eg, individuals whose occupations
involve asbestos exposure).

Signs and symptoms recognition was variable across different
countries. In Jordan and the United Kingdom, the most
recognized symptom was coughing up blood [10], while
shortness of breath was the most recognized symptom in Syria
[15], Saudi Arabia [17], and Australia [8]. Change in a
pre-existing cough and prolonged cough were the most
commonly recognized in Palestine and Estonia, respectively
[9,16]. This variability could be attributed to the varying
prevalence of other respiratory diseases across the globe. In

populations with a high prevalence of tuberculosis, for example,
coughing up blood may be less recognized as a symptom of
lung cancer, while in populations with a high prevalence of
chronic obstructive pulmonary disease, shortness of breath and
a change in a pre-existing cough may be less perceived as
serious.

The least recognized lung cancer signs and symptoms in our
study were persistent shoulder pain and changes in the shape
of the nails. Unlike the more prominent respiratory symptoms
(eg, coughing up blood), these symptoms may be seen as
unrelated to the lungs in common perception; rather, they might
be linked to the musculoskeletal system.

A small proportion of participants (n=207, 41.6%) in our study
recognized the concept of lung cancer screening, while the
majority (n=395, 79.3%) believed that screening improves
survival. These results are comparable to findings from the
United States [25], where 44% of participants had heard of and
were aware of lung cancer screening, and 93% believed that
catching it early results in better outcomes. The high proportion
of participants believing that screening for early detection
improves survival despite the low level of lung cancer screening
recognition might be due to the common misconception that
early diagnosis improves outcomes in all cancers, while the low
level of recognition of lung cancer screening might be due to
its relative novelty compared to screening for other cancers (eg,
breast cancer). Having a friend or relative diagnosed with lung
cancer was associated with higher odds of recognition of lung
cancer screening, again highlighting the importance of close
people’s experiences in perceptions of an individual’s own
health.

Higher lung cancer awareness scores were significantly
associated with higher odds of recognizing lung cancer screening
and believing that it improves survival, highlighting the potential
role of improving lung cancer awareness in promoting positive
attitudes toward lung cancer screening.

To the best of our knowledge, this is the first study to assess
population awareness of lung cancer symptoms, risk factors,
and screening in the Hashemite Kingdom of Jordan, and this is
the first study to identify and quantify that having a relative or
friend diagnosed with lung cancer increases awareness of lung
cancer signs, symptoms, and screening. Further research should
be done to identify effective interventions to improve knowledge
and awareness of lung cancer, minimize diagnostic delay, and
improve early detection and participation rates in lung cancer
screening, especially among high-risk groups. In addition,
further studies are warranted to explore characteristics of
patients with lung cancer in Jordan, including involvement in
screening programs, stage at diagnosis, and unique exposures.

Limitations
Several limitations should be acknowledged when considering
the findings of our study. The use of an online form to collect
data excludes individuals with no access to social media or the
internet, which might induce selection bias, resulting in an
overestimation of awareness levels. This approach may also
have introduced bias toward younger participants, as they are
more likely to use social media, thereby limiting the
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representation of older adults who are at higher risk of
developing lung cancer. The small sample size limits the
generalizability and the representativeness of our sample.
Participants’ governorates of residence were not recorded,
limiting the ability to determine geographic representativeness
and identify potential regional variation in lung cancer
awareness across Jordan. The reliance on a self-administered
questionnaire and the lack of concise explanations limited deeper
exploration of participants’ understanding. Moreover, the
inability to completely exclude health care professionals might
bias the results toward higher awareness levels. Our study had
a pure quantitative design and lacked a qualitative approach to
evaluate lung cancer awareness, depended on recognition rather

than recall, and used closed-ended rather than open-ended
questions. Our study included Jordanian adults of all ages, with
no focus on older people despite their higher susceptibility.

Conclusions
Our study revealed a low level of awareness of lung cancer
signs and symptoms, risk factors, and screening. Higher
awareness was associated with younger age, having a friend or
relative diagnosed with lung cancer, while smoking was linked
with a lower level of awareness. These findings underscore the
importance of implementing targeted, age-inclusive public
health strategies to improve lung cancer awareness and promote
early detection, particularly among high-risk groups.

Acknowledgments
All authors disclose that no artificial intelligence tools were used in the ideation, writing, data analysis, or revision of this
manuscript. All ideas and text were generated solely by human authors.

Data Availability
The data supporting the findings of this study are available from the corresponding author upon reasonable request.

Funding
The authors declare that no financial support was received for this study.

Conflicts of Interest
None declared.

References

1. Bray F, Laversanne M, Sung H, Ferlay J, Siegel RL, Soerjomataram I, et al. Global cancer statistics 2022: GLOBOCAN
estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2024;74(3):229-263.
[doi: 10.3322/caac.21834] [Medline: 38572751]

2. Alkouri O, Khader Y, Al-Bashaireh AM. Prevalence of cigarettes and waterpipe smoking among Jordanians, refugees, and
migrants in Jordan and its associated factors: a secondary data analysis. Int J Environ Res Public Health. Dec 21,
2022;20(1):82. [FREE Full text] [doi: 10.3390/ijerph20010082] [Medline: 36612400]

3. Corner J, Hopkinson J, Roffe L. Experience of health changes and reasons for delay in seeking care: a UK study of the
months prior to the diagnosis of lung cancer. Soc Sci Med. Mar 2006;62(6):1381-1391. [doi:
10.1016/j.socscimed.2005.08.012] [Medline: 16168544]

4. Ellis PM, Vandermeer R. Delays in the diagnosis of lung cancer. J Thorac Dis. Sep 2011;3(3):183-188. [FREE Full text]
[doi: 10.3978/j.issn.2072-1439.2011.01.01] [Medline: 22263086]

5. Smith SM, Campbell NC, MacLeod U, Lee AJ, Raja A, Wyke S, et al. Factors contributing to the time taken to consult
with symptoms of lung cancer: a cross-sectional study. Thorax. Jun 2009;64(6):523-531. [doi: 10.1136/thx.2008.096560]
[Medline: 19052045]

6. Romine PE, Sun Q, Fedorenko C, Li L, Tang M, Eaton KD, et al. Impact of diagnostic delays on lung cancer survival
outcomes: a population study of the US SEER-Medicare database. JCO Oncol Pract. Jun 2022;18(6):e877-e885. [FREE
Full text] [doi: 10.1200/OP.21.00485] [Medline: 35119911]

7. Shankar A, Roy S, Malik A, Rath GK, Julka PK, Kamal VK, et al. Level of awareness of various aspects of lung cancer
among college teachers in India: impact of cancer awareness programmes in prevention and early detection. J Cancer Educ.
Dec 2016;31(4):709-714. [doi: 10.1007/s13187-015-0960-7] [Medline: 26687206]

8. Crane M, Scott N, O'Hara BJ, Aranda S, Lafontaine M, Stacey I, et al. Knowledge of the signs and symptoms and risk
factors of lung cancer in Australia: mixed methods study. BMC Public Health. Jun 13, 2016;16:508. [FREE Full text] [doi:
10.1186/s12889-016-3051-8] [Medline: 27296668]

9. Hanson HM, Raag M, Adrat M, Laisaar T. Awareness of lung cancer symptoms and risk factors in general population.
Open J Respir Dis. Feb 2017;07(01):1-11. [doi: 10.4236/ojrd.2017.71001]

10. Simon AE, Juszczyk D, Smyth N, Power E, Hiom S, Peake MD, et al. Knowledge of lung cancer symptoms and risk factors
in the U.K.: development of a measure and results from a population-based survey. Thorax. May 2012;67(5):426-432. [doi:
10.1136/thoraxjnl-2011-200898] [Medline: 22426791]

JMIR Cancer 2026 | vol. 12 | e86390 | p. 10https://cancer.jmir.org/2026/1/e86390
(page number not for citation purposes)

Yousef et alJMIR CANCER

XSL•FO
RenderX

http://dx.doi.org/10.3322/caac.21834
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38572751&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph20010082
http://dx.doi.org/10.3390/ijerph20010082
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36612400&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2005.08.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16168544&dopt=Abstract
https://europepmc.org/abstract/MED/22263086
http://dx.doi.org/10.3978/j.issn.2072-1439.2011.01.01
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22263086&dopt=Abstract
http://dx.doi.org/10.1136/thx.2008.096560
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19052045&dopt=Abstract
https://europepmc.org/abstract/MED/35119911
https://europepmc.org/abstract/MED/35119911
http://dx.doi.org/10.1200/OP.21.00485
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35119911&dopt=Abstract
http://dx.doi.org/10.1007/s13187-015-0960-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26687206&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-016-3051-8
http://dx.doi.org/10.1186/s12889-016-3051-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27296668&dopt=Abstract
http://dx.doi.org/10.4236/ojrd.2017.71001
http://dx.doi.org/10.1136/thoraxjnl-2011-200898
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22426791&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


11. Al-Naggar RA, Kadir SY. Lung cancer knowledge among secondary school male teachers in Kudat, Sabah, Malaysia.
Asian Pac J Cancer Prev. 2013;14(1):103-109. [FREE Full text] [doi: 10.7314/apjcp.2013.14.1.103] [Medline: 23534705]

12. Chawla R, Sathian B, Mehra A, Kiyawat V, Garg A, Sharma K. Awareness and assessment of risk factors for lung cancer
in residents of Pokhara Valley, Nepal. Asian Pac J Cancer Prev. 2010;11(6):1789-1793. [FREE Full text] [Medline:
21338234]

13. Desalu OO, Fawibe AE, Sanya EO, Ojuawo OB, Aladesanmi AO, Salami AK. Lung cancer awareness and anticipated
delay before seeking medical help in the middle-belt population of Nigeria. Int J Tuberc Lung Dis. Apr 2016;20(4):560-566.
[doi: 10.5588/ijtld.15.0497] [Medline: 26970168]

14. Loh JF, Tan SL. Lung cancer knowledge and screening in the context of the Malaysian population. J Pharm Pract Res. Feb
15, 2018;48(1):56-64. [doi: 10.1002/jppr.1341]

15. Alibrahim H, Bohsas H, Swed S, Abouainain Y, Almoshantaf M, Nasif M, et al. Awareness of lung cancer risk factors and
symptoms in Syria: an online cross-sectional study. F1000Research. 2024;13:172. [FREE Full text] [doi:
10.12688/f1000research.144432.1]

16. Elshami M, Abukmail H, Aqel W, Alser M, Al-Slaibi I, Shurrab H, et al. Awareness of Palestinians about lung cancer
symptoms: a national cross-sectional study. BMC Pulm Med. Apr 08, 2022;22(1):135. [FREE Full text] [doi:
10.1186/s12890-022-01923-1] [Medline: 35395762]

17. Madkhali MA, Alhazmi E, Hakami F, Darraj H, Hamdi S, Hakami KM, et al. A cross-sectional study on the knowledge
and awareness of lung cancer and screening in Jazan region, Saudi Arabia. J Multidiscip Healthc. Dec 5, 2023;16:3857-3870.
[FREE Full text] [doi: 10.2147/JMDH.S435129] [Medline: 38076592]

18. Prado MG, Kessler LG, Au MA, Burkhardt HA, Zigman Suchsland M, Kowalski L, et al. Symptoms and signs of lung
cancer prior to diagnosis: case-control study using electronic health records from ambulatory care within a large US-based
tertiary care centre. BMJ Open. Apr 20, 2023;13(4):e068832. [FREE Full text] [doi: 10.1136/bmjopen-2022-068832]
[Medline: 37080616]

19. de Koning HJ, van der Aalst CM, de Jong PA, Scholten ET, Nackaerts K, Heuvelmans MA, et al. Reduced lung-cancer
mortality with volume CT screening in a randomized trial. N Engl J Med. Feb 06, 2020;382(6):503-513. [doi:
10.1056/NEJMoa1911793] [Medline: 31995683]

20. Henschke CI, Yip R, Shaham D, Markowitz S, Cervera Deval J, Zulueta JJ, et al. A 20-year follow-up of the International
Early Lung Cancer Action Program (I-ELCAP). Radiology. Nov 2023;309(2):e231988. [doi: 10.1148/radiol.231988]
[Medline: 37934099]

21. Ru Zhao Y, Xie X, de Koning HJ, Mali WP, Vliegenthart R, Oudkerk M. NELSON lung cancer screening study. Cancer
Imaging. Oct 03, 2011;11 Spec No A(1A):S79-S84. [FREE Full text] [doi: 10.1102/1470-7330.2011.9020] [Medline:
22185865]

22. Zhang T, Mao Z, Li W, Ma M, Li G, Qiao X, et al. Knowledge, attitude, and practice of lung cancer screening and associated
factors among high-risk population in Lanzhou, China: a cross-sectional study. Medicine (Baltimore). Mar 01,
2024;103(9):e37431. [FREE Full text] [doi: 10.1097/MD.0000000000037431] [Medline: 38428855]

23. Lin YA, Lin X, Li Y, Wang F, Arbing R, Chen W, et al. Screening behaviors of high-risk individuals for lung cancer: a
cross-sectional study. Asia Pac J Oncol Nurs. Feb 10, 2024;11(4):100402. [FREE Full text] [doi:
10.1016/j.apjon.2024.100402] [Medline: 38495639]

24. Nyanti LE, Chua CZ, Loo HC, Khor CZ, Toh ES, Gill RS, et al. Determinants of willingness to undergo lung cancer
screening among high-risk current and ex-smokers in Sabah, Malaysia: a cross-sectional pilot study. Tuberc Respir Dis
(Seoul). Oct 2023;86(4):284-293. [FREE Full text] [doi: 10.4046/trd.2023.0051] [Medline: 37643812]

25. Monu J, Triplette M, Wood DE, Wolff EM, Lavallee DC, Flum DR, et al. Evaluating knowledge, attitudes, and beliefs
about lung cancer screening using crowdsourcing. Chest. Jul 2020;158(1):386-392. [FREE Full text] [doi:
10.1016/j.chest.2019.12.048] [Medline: 32035910]

26. Welch AC, London SM, Wilshire CL, Gilbert CR, Buchwald D, Ferguson G, et al. Access to lung cancer screening among
American Indian and Alaska native adults: a qualitative study. Chest. Mar 2024;165(3):716-724. [doi:
10.1016/j.chest.2023.10.025] [Medline: 37898186]

27. Dignan M, Cina K, Sargent M, O'Connor M, Tobacco R, Burhansstipanov L, et al. Increasing lung cancer screening for
high-risk smokers in a frontier population. J Cancer Educ. Feb 2024;39(1):27-32. [doi: 10.1007/s13187-023-02369-7]
[Medline: 37688691]

28. Williams LB, Shelton BJ, Gomez ML, Al-Mrayat YD, Studts JL. Using implementation science to disseminate a lung
cancer screening education intervention through community health workers. J Community Health. Feb 2021;46(1):165-173.
[FREE Full text] [doi: 10.1007/s10900-020-00864-2] [Medline: 32594413]

29. Chapman DW, Carter JF. Translation procedures for the cross cultural use of measurement instruments. Educ Eval Policy
Anal. May 1979;1(3):71-76. [doi: 10.3102/01623737001003071]

JMIR Cancer 2026 | vol. 12 | e86390 | p. 11https://cancer.jmir.org/2026/1/e86390
(page number not for citation purposes)

Yousef et alJMIR CANCER

XSL•FO
RenderX

http://journal.waocp.org/?sid=Entrez:PubMed&id=pmid:23534705&key=2013.14.1.103
http://dx.doi.org/10.7314/apjcp.2013.14.1.103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23534705&dopt=Abstract
http://journal.waocp.org/?sid=Entrez:PubMed&id=pmid:21338234&key=2010.11.6.1789
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21338234&dopt=Abstract
http://dx.doi.org/10.5588/ijtld.15.0497
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26970168&dopt=Abstract
http://dx.doi.org/10.1002/jppr.1341
https://f1000research.com/articles/13-172
http://dx.doi.org/10.12688/f1000research.144432.1
https://bmcpulmmed.biomedcentral.com/articles/10.1186/s12890-022-01923-1
http://dx.doi.org/10.1186/s12890-022-01923-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35395762&dopt=Abstract
https://www.tandfonline.com/doi/10.2147/JMDH.S435129?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.2147/JMDH.S435129
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38076592&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=37080616
http://dx.doi.org/10.1136/bmjopen-2022-068832
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37080616&dopt=Abstract
http://dx.doi.org/10.1056/NEJMoa1911793
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31995683&dopt=Abstract
http://dx.doi.org/10.1148/radiol.231988
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37934099&dopt=Abstract
https://europepmc.org/abstract/MED/22185865
http://dx.doi.org/10.1102/1470-7330.2011.9020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22185865&dopt=Abstract
https://europepmc.org/abstract/MED/38428855
http://dx.doi.org/10.1097/MD.0000000000037431
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38428855&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2347-5625(24)00022-2
http://dx.doi.org/10.1016/j.apjon.2024.100402
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38495639&dopt=Abstract
https://europepmc.org/abstract/MED/37643812
http://dx.doi.org/10.4046/trd.2023.0051
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37643812&dopt=Abstract
https://europepmc.org/abstract/MED/32035910
http://dx.doi.org/10.1016/j.chest.2019.12.048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32035910&dopt=Abstract
http://dx.doi.org/10.1016/j.chest.2023.10.025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37898186&dopt=Abstract
http://dx.doi.org/10.1007/s13187-023-02369-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37688691&dopt=Abstract
https://europepmc.org/abstract/MED/32594413
http://dx.doi.org/10.1007/s10900-020-00864-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32594413&dopt=Abstract
http://dx.doi.org/10.3102/01623737001003071
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by A Schwartz, M Balcarras; submitted 23.Oct.2025; peer-reviewed by A Sahajan, X Ding, O Ajayi, R Akinniranye, S Zaraa;
comments to author 19.Jan.2026; revised version received 04.Feb.2026; accepted 05.Feb.2026; published 19.May.2026

Please cite as:
Yousef AA, Saleh MY, Shihadeh H, Ahmad S, Alaiwah M, Shbailat H, Alsyouf KZ, Altaamreh M, Alshawish E, Al amer R
Awareness of Lung Cancer Signs and Symptoms, Risk Factors, and Screening in Jordan: Cross-Sectional Study
JMIR Cancer 2026;12:e86390
URL: https://cancer.jmir.org/2026/1/e86390
doi: 10.2196/86390
PMID:

©Ahmad Ayman Yousef, Mohammad Yousef Saleh, Hani Shihadeh, Sanad Ahmad, Mo'tasem Alaiwah, Heba Shbailat, Karen
Zaher Alsyouf, Malek Altaamreh, Eman Alshawish, Rasmieh Al amer. Originally published in JMIR Cancer
(https://cancer.jmir.org), 19.May.2026. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in JMIR Cancer, is properly cited. The complete bibliographic
information, a link to the original publication on https://cancer.jmir.org/, as well as this copyright and license information must
be included.

JMIR Cancer 2026 | vol. 12 | e86390 | p. 12https://cancer.jmir.org/2026/1/e86390
(page number not for citation purposes)

Yousef et alJMIR CANCER

XSL•FO
RenderX

https://cancer.jmir.org/2026/1/e86390
http://dx.doi.org/10.2196/86390
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

