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INTRODUCTION

Colorectal cancer (CRC) accounts for approximately
10% of cancer-related deaths globally.!" It is projected
that by 2040, the burden of CRC will increase to
3.2 million new cases (a 63% increase) and 1.6 million
annual deaths (a 73% increase).?

Dehghani et al. showed an increasing trend of cancer
in both men and women in Iran.”! A meta-analysis
in Iran estimated that the cumulative incidence rate
in the latest national data was nearly 15/100,000
population.™

Ongoing research highlights the effectiveness of various
CRC screening methods. Survival rates of cancer
patients were improved by early diagnosis through
effective cancer screening programs.” Fecal occult blood
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tests (FOBTSs) are one of the first noninvasive tests used
for CRC screening. Annual FOBT screening has been
shown to reduce CRC mortality by 33% over the past
30 years.P!

Many factors influenced people’s willingness to
participate in CRC screening. A study highlighted the
increase of certain factors, such as knowledge, perceived
benefits, and perceived severity, in community
participation and the performance of CRC screening.[®

Mobile health (mHealth) refers to the application of
mobile phones or other portable electronic devices
in healthcare services to improve individual health
levels. The term “mHealth” was introduced into
the field of health in the early 21* century and is a
subfield of electronic health.”? The development of
mHealth applications for cancer screening represents
a cost-effective and user-friendly strategy that has
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been well received by patients and caregivers, potentially
improving the quality of health care.®

Many studies have found that cancer screening rates are
low in Iran. Itis necessary to identify the barriers and work
to remove them in order to improve community health.!!
Therefore, the present study aimed to investigate the
effect of mHealth on CRC screening. The main practical
objective of the study is to encourage individuals to undergo
screening.

MATERIALS AND METHODS

Study setting and participants

The present study was conducted using a semiexperimental
method with the control group and before-and-after
measurements, in compliance with ethical principles.
According to the national CRC screening protocol, the
target population of the study was 350 individuals aged
50-70 years from urban and rural areas of Fereydunshahr
County in 2024.

To identify the research population, in the first stage,
samples were selected from each center using convenience
sampling. Then, the intervention (as relevant protocol) was
randomly assigned to groups.

There were four intervention groups. In Group 1, a short
message service (SMS) was sent to each individual every
7 days to encourage screening. In Group 2, an application (or
video guide and five short educational videos in accordance
with the screening protocols announced by the Ministry of
Health were sent to this group every 15 days) was installed
on the individual’s mobile phone or those of close family
members. In Group 3, a phone call (from the researcher)
was made to each individual every 7 days to encourage
screening. Finally, Group 4 received a combination of the
above three educational interventions (in addition to the
video guide, a phone call and an SMS were sent to the
individual every 7 days to encourage screening). Seventy
individuals in the control group received only the current
health system training.

Data collection

To collect data for the study, we utilized a theory-based CRC
screening questionnaire, the validity and reliability of which
were confirmed. The first part of the questionnaire contained
participants” demographic information and the second part
contained seven questions regarding CRC, whereas the
third part included items related to the Health Belief Model
constructs in five sections: perceived susceptibility (5 items),
perceived severity (5 items), perceived benefits (5 items),
perceived barriers (4 items), and perceived self-efficacy
(2items). These items were designed in a Likert-type format

| 2025 |

with a 5-point response scale (very low, low, somewhat,
high, and very high). The content validity index was 0.79.
The reliability estimated by Cronbach’s alpha was 0.70."

Once the research participants were identified, the
questionnaires were completed by the samples at the
health centers through interviews. Baseline scores were
then determined. The intervention was carried out weekly
over 3 months. After the mHealth intervention ended,
the groups were reevaluated using the corresponding
questionnaire.

Data analysis

Descriptive statistics and analytical test were performed
by SPSS Version 25, IBM Corporation, Armonk, New
York, United States at a significance level of 0.05. Paired
t-tests, Pearson’s Chi-square test, and logistic regression
analysis were used to estimate the effect of each structure
on screening behavior (doing/not doing screening; FOBTS).

RESULTS

Of the 350 participants in the study, 47.4% were male (11 =166)
and 52.6% were female (1 = 184). The mean age (+ standard
deviation) of the participants was 59.58 (+6.26) years.

According to the results of paired t-tests, there was a
significant difference among the scores of all five constructs
before and 3 months after the intervention.

Table 1 presents the proportion of individuals who
underwent (or did not undergo) CRC screening, categorized
by the control group and four intervention groups.

The results of the logistic regression analysis showed
that the perception “colon cancer could be fatal for me”
increased screening behavior by 29% compared to the
routine care group. Moreover, the perceived benefits
associated with “a FOBT can help reduce the potential
complications associated with colon cancer” resulted in a
substantial 76% increase in screening behavior [Table 2].

DISCUSSION

Theresults of the present study revealed that the effectiveness
levels of educational interventions through SMS, video, and
phone calls from healthcare workers were 14.3%, 35.7%, and
51.4%, respectively. Furthermore, the combination of all
three interventions was 68.6% effective in encouraging the
target group to undergo CRC screening (P < 0.001). These
results indicate that phone calls from healthcare workers
and phone call training have a significant impact on calling
for the target population to undergo screening (effectiveness
of 51.4%). The effect of sending SMS was less than other
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Table 1: Frequency distribution and percentage of colorectal cancer screening referrals by the type of intervention

Groups Performing cancer Not perform, Sample (n) Pearson P
screening, frequency (%) frequency (%) Chi-square test

Control (routine care) 4 (5.7) 66 (94.3) 70 82.43 0.001
SMS 10 (14.3) 60 (85.7) 70

Video 25 (35.7) 45 (64.3) 70

Phone call 36 (51.4) 34 (48.6) 70

SMS + video + phone call 48 (68.7) 22 (31.4) 70

Total 123 (35.1) 227 (64.9) 350

SMS=Short message service, Significance level: p <0.05

Table 2: Results from logistic regression modeling to evaluate colon cancer screening behaviors (doing/not fecal
occult blood tests) among research participants

Components Meaning questions SE B OR Cl P
Perceived - - - - - -
susceptibility

Perceived severity Colon cancer could be fatal for me 0.12 0.25 1.26 1.10-1.64 0.042

Perceived benefits A fecal occult blood test can help reduce the 0.21 0.56 1.76 1.17-2.64 0.007
potential complications associated with colon cancer
A fecal occult blood test is beneficial for my health 0.18 0.33 0.71 90.49-0.99 0.050

Perceived barriers -
Self-efficacy -

SE=Standard error; OR=0dds ratio; CI=Confidence interval, B=Regression coefficient, Significance level: P <0.05

educational interventions (14.3%), which may be due to the
fact that individuals are not reading or not paying attention
to promotional SMSs.

Elepano et al. conducted a review study that showed the use
of various types of mHealth and text messaging increased
CRC screening rates by an adjusted odds ratio (OR) of 1.33
(95% confidence interval: 1.20-1.46). compared to usual
care.” Sadeghi et al. indicated a positive effect in using
the colon cancer app on self-assessment and participation
to undertake screening.!"”

The logistic regression of the present study found
that improvement in the constructs of perceived
benefits (OR = 1.76, P = 0.007) and perceived
severity (OR =1.26, P=0.042) was effective for doing FOBT.

Chen et al. showed that the factors affecting nondoing FOBT
inindividuals aged over 65 years included lower perceived
benefits, lower sensitivity, self-efficacy, more perceived
barriers, and lower motivation. In younger people, all
factors except perceived severity and perceived benefits
were effective.[']

A population-based study on 7200 individuals showed
that the effects of higher knowledge, perceived severity,
and perceived benefits of taking and participating
in screening programs were more effective in older
people.l™] Denizard-Thompson et al. showed the effect
of using mHealth at the individual and system levels.
Perceived benefits, self-efficacy, and discourse between the
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patient and provider were more than 76.3% of the factors
influencing screening behavior. They also showed that
mHealth technology effectively plays a complementary
role between the provider and the recipient.* Furthermore,
some studies in the country showed that despite free
screening programs for various types of cancer at the
first level of the health system, the screening index is
low.[*1% By implementing these innovative systems, we
can significantly reduce costs and eliminate workflow
inefficiencies, ultimately enhancing the healthcare value.!"”!

CONCLUSION

The results of our study demonstrate that the utilization of
mHealth technology has a significant effect on calling for
the target population to undergo screening.

The incorporation of health technologies by telephone and
Internet, through phone calls and mobile applications,
into clinical practice is revolutionizing care across the
entire continuum, from cancer screening and treatment
management to posttreatment follow-up and survivorship.
This translates to better patient outcomes and an improved
quality of life for those we serve. Embracing this change is
not only beneficial but also essential for advancing healthcare.

Acknowledgments

This study was approved by the ethics committee with
the code IR.SBMU.SME.REC.1403.036 for the pursuit of
a master’s degree in community-based education. The
researchers are grateful to the research participants.

| 2025 |



Rostami and Shakerian: mHealth effects on colorectal cancer screening in Iran

Financial support and sponsorship
This study was supported by Shahid Beheshti University
of Medical Sciences.

Conflicts of interest
There are no conflicts of interest.

10.

cancer screening program based on the guidelines of Iran
Ministry of Health and Medical Education. Int ] Cancer Manag
2021;14:€102030. doi: 10.5812/ijem.102030.

Pakdaman F, Shakerian S. Performance indicators of breast cancer
screening program based on national screening guideline in rural
area of Rudsar City in Gilan Province, Iran. Basic Clin Cancer Res
2020;12:1-11. doi: 10.18502/bccr.v12i2.5753.

11. Mirzaei-Alavijeh M, Vaezi M, Jalilian F. Psychometric evaluation
REFERENCES of a theory based colorectal cancer screening questionnaire with
uptake of fecal occult blood test. Govaresh 2018;23:77-83.
Siegel RL, Giaquinto AN, Jemal A. Cancer statistics, 2024. CA 12. Elepaﬁo A, Fusingan AS, Yasay E, Sahagun JA. Mobile health
Cancer | Clin 2024;74:12-49. interventions for improving colorectal cancer screening rates:
Available from: https://www.who.int/news-room/fact-sheets/ A systematic review and meta-analysis. Asian Pac ] Cancer Prev
detail/colorectal-cancer. [Last accessed on 2025 Dec 21]. 2021;22:3093-9.
Dehghani SL, Rezaianzadeh A, Safe M, Tabatabaee H. Trends of 13. Sadeghi A, Salar S, Moghadam PK, Cheraghpour M, Ghafouri R.
incidence of colorectal cancer in Iran, 2003-2010. Rev Latinoam Design and evaluation of a colon cancer mobile application. BMC
Hipertens 2019;14:256-61. Gastroenterol 2024;24:185.
Rahimi F, Rezayatmand R, Tabesh E, Tohidinik HR, Hemami MR, 14. ChenL, Wang ], Zheng F, Jiang H, Dou ], Gong Y, et al. Study on
Ravankhah Z, et al. Incidence of colorectal cancer in Iran: the influencing factors of community residents” willingness to
A systematic review and meta-analysis. ] Res Med Sci 2024;29:65. participate in colorectal cancer screening: a cross-sectional survey
Maida M, Dahiya DS, Shah YR, Tiwari A, Gopakumar H, Vohra, based on the Shanghai’s major public health project. Lancet Reg
et al. Screening and surveillance of colorectal cancer: A review of Health Wes Pac 2025;55:101429. doi: 10.1016/j.]lanwpc.2024.101429.
the literature. Cancers (Basel) 2024;16:2746. 15. HuangJ, Choi P, Pang TW, Chen X, Wang ], Ding H, et al. Factors
Bazazi M, Shakerian S. Investigation of the colorectal cancer- associated with participation in colorectal cancer screening:
preventive behaviors based on the health belief model. ] Health A population-based study of 7200 individuals. Eur J Cancer
Res Community 2020;6:67-73. Care (Engl) 2021;30:¢13369.
Khoshbakht K, Shakerian S, Investigating the effect of mobile 16. Denizard-Thompson NM, Miller DP, Snavely AC, Spangler ]G,
learning on breast self-examination in women referring to Case LD, Weaver KE. Effect of a digital health intervention on
comprehensive health centers in Mahabad City, Iran. ] Edu Health decreasing barriers and increasing facilitators for colorectal cancer
Promot 2025. doi: 10.4103/jehp.jehp_1943_23. screening in vulnerable patients. Cancer Epidemiol Biomarkers
Quercia K, Tran PL, Jinoro J, Herniainasolo JL, Viviano M, Prev 2020;29:1564-9.
Vassilakos P, et al. A mobile health data collection system for 17. Garg S, Williams NL, Andrew IP, Dicker AP. Clinical integration
remote areas to monitor women participating in a cervical cancer of digital solutions in health care: An overview of the current
screening campaign. Telemed ] E Health 2018;24:277-82. landscape of digital technologies in cancer care. JCO Clin Cancer
Izadi S, Shakerian S. Performance indicators of cervical Inform 2018;2:1-9.
| 2025 | Journal of Research in Medical Sciences 4


https://www.who.int/news-room/fact-sheets/detail/colorectal-cancer
https://www.who.int/news-room/fact-sheets/detail/colorectal-cancer

