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Abstract: Background/Objectives: Colorectal (CRC), breast (BC), and cervical cancer (CC)
pose a significant health burden, yet screening programs have been proven to reduce cancer-
specific mortality and other non-lethal endpoints. Mobile health (mHealth) technologies can
enhance adherence, but effectiveness varies. This scoping review aims to explore mHealth
apps for cancer screening developed with community engagement, identifying research
approaches and gaps. Methods: A scoping review following PRISMA-ScR guidelines
analyzed studies on mHealth apps for cancer screening developed through community en-
gagement. Community engagement was classified per WHO’s definition. Databases were
searched using a PCC-based strategy; eligible studies involved app development, exclud-
ing hypothetical apps or text messaging-/social media-only interventions. Screening and
data extraction were conducted independently. Results: Thirteen articles were included.
Findings indicate a growing but limited body of evidence, with most studies focusing on
CRC and BC and involving minority populations through mHealth apps. Key engagement
phases included research design, CAB establishment, and recruitment, while priority set-
ting was never community-led. The wMammogram, Meet ALEX, and mMammogram apps
improved screening knowledge, intention, and participation, while ColorApp enhanced
knowledge but not attitudes. Only CBPR-based studies included dissemination, and one
involved the CAB in data analysis. Some studies acknowledged community contribu-
tions, though details on ColorApp’s engagement were limited. Conclusions: Standardized
engagement frameworks combined with mHealth were associated with greater commu-
nity involvement and may improve equity. No community-designed mHealth app was
found for CC screening, despite its relevance. Future research should address gaps in CC
programs, prioritize early community involvement, and assess the long-term impact of
mHealth interventions.
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1. Introduction
In 2022, global cancer incidence exceeded 19 million, contributing nearly 10 million

deaths to global mortality. Colorectal cancer (CRC) is the second leading cause of cancer-
related deaths worldwide, with more than 1.9 million new cases in 2022. In women, breast
cancer (BC) is the most common cancer, with more than 2 million cases. Data on cervical
cancer (CC) report almost 350,000 deaths and more than 600,000 new cases in 2022 [1];
according to another 2022 study on global burden of CC, the age-standardized mortality
rate was 7.08 for 100,000 women, thus representing the fourth cause of cancer morbidity
and mortality in women worldwide. Peculiarly, preventive strategies for CC include a
vaccine against HPV, unlike other types of cancer screening; in fact, CC could be ended
as a public health problem through widespread implementation of the WHO initiative to
eliminate cervical cancer [2,3].

Empirical evidence has shown that systematic oncological screening, along with ap-
propriate preventive measures (i.e., lifestyle changes), significantly reduces the mortality
associated with certain cancers [4] and has a worthwhile impact on non-lethal endpoints
(e.g., aggressiveness of treatment, costs) [5] and on other relevant patient-related outcomes
(e.g., quality of life, satisfaction) [6]. As a result, many health authorities in different coun-
tries have implemented population-level screening initiatives as a preventive public health
measure [7] addressing CC, BC, and CRC, following specific guidelines and periodical
revisions of scientific evidence [8]. As recommended by the WHO, indeed, the types of
cancer that should undergo screening, in the eligible target population, are currently CC,
BC, and CRC [9]. Additional programs for other cancer types are being planned and
assessed (e.g., lung and prostate cancer screening) [10,11].

The current communication technologies available, like social media, facilitate personal
and community health literacy and education, disease surveillance, and mass information
on public health matters [12]; since existing screening methods make CC, BC, and CRC
preventable, it is even more important to increase public awareness of the practices of
cancer prevention and early detection [13].

Mobile health (mHealth), a subset of electronic health (eHealth), refers to the appli-
cation of mobile communication technologies to support healthcare processes [14]. The
rising adoption of mHealth is driven not only by its established advantages, but also by
the broad penetration of mobile phones and the ease of use they offer, even for individuals
with limited literacy [15]. Indeed, the integration of mobile health (mHealth) technologies
in healthcare enables more frequent communication, the provision of personalized content,
and enhanced accessibility to health-related information [16].

mHealth interventions have been studied in a variety of health domains, including
weight loss [17], behavior change [18,19], cancer screening [7], and mental wellness [20],
and also in low- and middle-income countries where access to the internet and mobile
phones has been shown to be comparable to that in high-income countries [13].

Research on digital health interventions highlights the need for comprehensive plan-
ning to ensure seamless integration into healthcare systems and facilitate patient use [21].
The scientific literature shows that not all mHealth interventions can be effective in increas-
ing screening adherence, so community involvement at all stages of implementation can be
a key element [22]. Co-design, for example, helps uncover the critical factors influencing a
program or practice within a given context while also identifying facilitators and barriers
to the subsequent implementation phase [23].

Despite a growing body of evidence, there are few projects documented in the scientific
literature in which mHealth apps to promote adherence to cancer screening are co-designed
with the population through community engagement mechanisms.
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The aim of this study was to explore the features and characteristics of those mobile
apps designed to promote cancer screening that were implemented through a community
engagement process, in order to examine how research is conducted in this area and to
identify potential gaps [24].

2. Materials and Methods
A scoping review of the literature was conducted to review mHealth Apps imple-

mented through a community engagement process to promote cancer screening, following
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for
Scoping Reviews (PRISMA-ScR) [25], a methodological framework developed by Tricco
et al. and informed by the Joanna Briggs Institute [26]. The scoping review protocol was
registered on OSF (registration code: 10.17605/OSF.IO/GSR64).

2.1. Search Strategy

Medline, ISI Web of Science, and Scopus databases were queried without any data or
language restriction. A search string was created according to the PCC (Population, Concept
and Context) framework, using the following terms: “cervical cancer screening”, “breast
cancer screening”, “colorectal cancer screening”, “community engagement”, “mHealth”,
and “mobile app”. Potentially missing articles were obtained through snowball searching.
Databases were queried until the end of February 2025.

2.2. Study Selection

Only studies that developed an app through community engagement were included.
We excluded studies that only surveyed user preferences about hypothetical apps without
proceeding to actual app development or implementation. To ensure the inclusion of
as many studies as possible, of the qualitative articles that investigated preferences via
community engagement, we manually searched subsequent articles by the same authors
regarding the implementation and use of an app including the retrieved studies. Studies
including mHealth that were limited to text messaging or social media were excluded. The
outcomes considered were as follows: screening adherence, defined as the proportion of
adults who participated in the screening; app features modified by or co-designed using
community engagement methods; and engagement of population, defined as the intent to
participate in a screening program within a specified timeframe.

The first round of article screening assessing the title and abstract was conducted by
two independent researchers (BC and AHA). Then, the full texts of the included studies
were screened to determine the final eligibility by three independent researchers (BC, AHA,
and AN). If disagreements arose, a fourth author (MTR) would be consulted.

A quality assessment of the included studies was not performed, since the study
design does not require it [26].

2.3. Data Extraction

Two reviewers (MTR and BC) independently extracted data from the included studies
using a piloted data collection form in Excel (Version 15.0; Microsoft). Any discrepancies
were resolved by discussion. The extracted information included study characteristics (au-
thors, date of publication, country, type of publication and study design, screening program,
community engagement framework, and phases involving population), participant charac-
teristics (eligibility criteria), app features, outcomes of interest, and measurement tools.

2.4. Data Synthesis

The community engagement definition followed was the one by WHO, stating that it
is a process of building connections that empower stakeholders to collaborate in addressing
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health-related challenges and promoting well-being to achieve positive health outcomes
and impact, and it could vary in level, depth, and scope, influencing the type and extent
of people’s involvement [27]. The phases involving the participation of the community
of interest were extracted and classified into the following categories: determining re-
search priorities, contributing to research design, establishing a community advisory board
(CAB), supporting recruitment efforts, participating in data analysis, and engaging in
dissemination activities [28].

3. Results
3.1. Study Characteristics

A total of 445 articles were identified. Twenty-five papers were assessed for inclusion
criteria after full-text retrieval. The full selection process is illustrated in the PRISMA flow
diagram (Figure 1).

 

Figure 1. PRISMA flow chart detailing the records identified and screened, the number of full-text
articles retrieved, and the reasons for final exclusion.
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The thirteen included papers could be linked to four apps created through community
engagement: the wMammogram [29,30], a virtual clinician (VC) called Meet ALEX [31–37],
the ColorApp [38,39], and the mMammogram [40,41]. The characteristics of the included
studies are summarized in Table 1.

Table 1. Characteristics of mHealth apps described in the included studies.

App Name Screening Country Population App Features Measured
Outcomes

Measurement
Tools

wMammogram BC USA
American

Indian women
aged 40 to 70

Educational messages
about BC and BC

screening; information
about financial support

and resources; GPS
navigation to nearby
clinics; ability to send

reminders and personalize
frequency of educational

messages.

BC screening
adherence, attitude,

knowledge, and
willingness to

recommend the
intervention

Focus groups,
questionnaires

Meet ALEX CRC USA Rural adults
aged 50 to 73

Virtual clinician tailored to
reflect the demographic

background of the patient,
delivering education about

CRC cancer and
instructions for using the

FIT.

App usability, CRC
screening

knowledge and
attitude

Focus groups,
interviews,

questionnaires

mMammogram BC USA

Korean
immigrant

women aged
40 to 79

Messages using
culture-specific emoticons,
graphs, images, pictures,
and videos in the Korean

language. Bilingual health
navigation services,
information about

financial support and
resources, and a link to a

website containing a list of
area clinics.

BC screening
adherence and

knowledge, app
usability

Questionnaires,
interviews

ColorApp CRC Malaysia

Malaysian
males and

females,
50 years and

older

Educational messages and
videos on CRC and CRC
screening in Malaysia; a

health calculator to
suggest the need for

screening; tracking of body
weight, blood pressure,
glucose, and cholesterol

levels; support for tobacco
cessation.

App usability, CRC
screening

knowledge and
attitude

Questionnaires

CRC = colorectal cancer; BC = breast cancer; FIT = fecal immunochemical test.

Of the studies that met the criteria to be included, the oldest was published in 2017 [41].
One randomized-controlled trial (RCT) [29] and one cross-sectional study [30] related

to the wMammogram app were retrieved. Meet ALEX was described in seven papers
published between 2019 and 2022, with the following study designs: one abstract meet-
ing [32], one quasi-experimental study [34], one randomized trial [35], three cross-sectional
studies [31,33,37], and one bibliometric review [36]. Papers related to the ColorApp have a
quasi-experimental design [38] and a cross-sectional study design [39]. The mMammogram
app was described in one RCT [41] and one cross-sectional study [40] published in 2017
and 2018, respectively.
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Each mobile application was developed for a single cancer screening program without
the availability of mHealth apps covering multiple cancer screening at once.

3.2. Performance of mHealth Apps

The use of the wMammogram app showed a higher percentage of women receiving
mammograms, a greater intention to receive it in the future, better BC and BC screening
knowledge, and a willingness to recommend the intervention. During the development of
the Meet ALEX application, four community perceptions were investigated to determine
its usability: “authority”, i.e., the ability of the virtual clinician to have a formal position or
appearance; “expertise”, i.e., participants’ perception of the virtual clinician’s medical skills;
“friendliness”; and “trustworthiness”. Participants reported their willingness to receive
and share information about CRC screening. Women participating in the mMammogram
app development stated that using the app increased their “awareness, positive attitude,
and knowledge on breast cancer and breast cancer screening methods” and their “under-
standing of the importance of regular mammography”, and it reduced their “anxiety about
mammography, resulting in promoting their interests in screening participation.” Overall,
the ColorApp app showed an improvement in knowledge scores, but not in attitudes.
Participants reported good usability of the mobile application.

3.3. Phases of Community Participation

Main phases of Community Participation are summarized in Table 2. None of the
studies described the involvement of the community in setting priorities. Therefore, it
is unclear whether the increased cancer incidence or low adherence to screening in the
target population were issues perceived by the community. For the “research design”
phase, all target communities were involved. In developing the wMammogram application,
American Indian women helped in “identifying barriers and mobile phone usage patterns,
creating motivators, tailoring message web app content, and developing appropriate
behavioral motivators and triggers”. American Black men from the community helped to
identify the needs to be addressed by the Meet ALEX application and contributed to the
development and evaluation of the prototype. Korean American immigrant women were
involved in mMammogram development, helping in research design by suggesting how
to improve the efficacy of the program. ColorApp was developed within a Community-
Based Intervention program called KOSPEN. Three individuals from the intended user
group (Malaysian men and women aged 50 years or older) were involved in meetings to
explore the information needs related to CRC screening, health education, and promotion
in Malaysia, to tailor the messages and to improve the usability of the app. Regarding
the establishment of a CAB, one was created in the cases of wMammogram, Meet ALEX,
and mMammogram applications. It was not possible for the researchers to verify the
existence of a CAB for the development of the ColorApp application, as much of the
material related to the KOSPEN program is not accessible; regardless, the documents
available never mention a CAB. Community participation in the “recruitment” phase
was present in all included studies. In the development of the mMammogram, the CAB
was involved in the data analysis phase, as it was reported to help in the interpretation
of preliminary results. The two applications developed using the CBPR framework for
community involvement included participation in the “dissemination” phase of the results
as one of the tasks assigned to the CAB. In the papers describing the development of the
mMammogram and wMammogram apps, the women who participated in the research
are acknowledged. In addition, the community involved in the KOSPEN program is
mentioned in the acknowledgements within the articles related to the development of the
ColorApp app.



Healthcare 2025, 13, 1161 7 of 11

Table 2. A summary of the presence of the phases of community participation in the retrieved articles.
The Phases of Community Engagement is adopted in each app development process.

App Name CE Framework

Phases of Community Engagement

Priority
Setting

Research
Design CAB Recruitment Data

Analysis Dissemination

wMammogram CBPR X X X X

Meet ALEX UCD X X X

mMammogram CBPR X X X X X

ColorApp CBI X X
CE = Community Engagement; CBPR = Community-Based Participatory Research; UCD = user-centered design;
CBI = Community-Based Intervention; CAB = community advisory board; X = Phases of Engagement used for the
development of specific Apps.

4. Discussion
In this scoping review, we explored the available literature regarding the promotion

of cancer screening to increase program adherence through an mHealth app specifically
designed and implemented through a community engagement approach. Our findings
suggest that the body of evidence is still growing, with a prevalence of studies focusing on
CRC and usually among minorities. The categorization of the app development process
into phases of community engagement showed that the research design, the establishment
of a CAB, and the recruitment phase were the most represented, whereas the priority setting
phase was never shared with the target community; data analysis and dissemination were
occasionally performed.

Exploring the key factors that determine the success of screening programs, evidence
suggests that nurturing trust among the target population towards both their healthcare
providers [42] and the institutions, as underlined by the WHO [43], as well as collaboration
with local civil society organizations, are extremely important elements [8].

The concept of co-creation, which involves collaboration among individuals with
diverse roles and positions to achieve shared objectives, is gaining recognition as a valuable
method for engaging partners and communities in research [44].

In some studies, the target population is involved in specific phases of a screening
program implementation, but without adhering to a specific engagement framework [45].
Thus, the results, whether positive or negative, cannot be attributed to the study methodol-
ogy and are not comparable with other similar studies. This makes such studies compelling,
but their low external validity makes them difficult to replicate. It is important to refer
to standardized community engagement methods for the co-creation of applications to
promote cancer screening, to better delineate the differences between the traditional and the
community engagement approaches: this will allow the development of secondary studies
that produce syntheses of evidence, which are currently very scarce on this topic [46,47].
Among the four studies included, two app developments adopted a CBPR approach, which
focuses on developing a collaborative alliance between the research team and the popula-
tion of interest [48]. Of note, in both studies, the community was explicitly involved in a
greater number of stages than in the other two adopted frameworks, suggesting that the
CBPR is an effective approach in reducing inequities [49].

No community engagement application has been developed for CC screening. This is
surprising for two reasons: first, the target population for this screening is considerably
younger, especially with respect to CRC, and one would expect them to be the most likely
to use mHealth applications. Second, although CC has a relatively low global burden, it is
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the most common cancer among women in certain limited communities, which may justify
the development of community-based programs [2].

Improving cancer screening and early detection is a gradual process that may take
years to show results, so immediate changes are unlikely to be noticeable or easy to
measure [50]. Only two articles assessed screening test performance at six-month follow-up
as an outcome [29,40]. Thus, the published data are not sufficient to determine whether
the development of applications through community engagement produces a significantly
different outcome than other types of intervention to promote adherence to screening.

It has been shown that the barriers and facilitators to adherence to screening programs
are largely cross-cutting, and that working with the community as a whole, rather than just
the specific target population, helps to create a social culture of trust in screening programs,
ultimately increasing participation [51]. Nonetheless, in line with previous publications [52],
all the included studies focused on a specific screening (i.e., CRC or BC), without taking
advantage of the opportunity to involve populations eligible for multiple screenings based
on age group. Allocating resources for community engagement with specific populations
and developing applications for each individual screening may prove too demanding and
not sustainable in all countries. Moreover, another aspect that might hinder the understand-
ing of barriers to adherence is the necessity for qualitative methodologies to be integrated
into the app development process. Unlike quantitative methods, qualitative approaches
allow us to explore the community beliefs and stigmas regarding cancer screening, and
ultimately address them [52]. According to a scoping review by Ravaghi and colleagues,
mixed-methods approaches are increasingly being used, as they have proven to be more
inclusive and effective in engaging hard-to-reach communities [53]. Lastly, as far as patient
needs and resources are concerned, both quantitative and qualitative methodologies should
be employed, as evidence suggests that addressing these in every step of the program
development might increase motivation [54] and readiness to change [55], a crucial element
to engagement.

Further research should focus on filling the gap in the literature regarding CC screening
programs overall and, more specifically, how to efficiently adopt and incorporate commu-
nity engagement frameworks, such as CBPR, in implementing a CC screening program,
with or without mHealth. Another noticeable gap to be addressed is the involvement of the
community in the “priority setting” phase; as mentioned, exploring the community needs
and resources in every step, but especially in the earliest stages, might greatly influence
the actual program outcomes in terms of adherence and engagement. Moreover, studies
exploring the long-term effects of mHealth interventions in terms of, for example, direct
and/or indirect costs, are required to ensure the robustness and the continuous quality
improvement of programs.

5. Conclusions
Cancer screening programs implemented through mHealth apps conceived using

community engagement approaches have proven to be an effective way of promoting
adherence to screening, as they yield more personalized, tailored interventions that reflect
the target community characteristics. CRC screening is the most studied, whereas CC is the
most understudied; furthermore, studies that rely on established frameworks (i.e., CBPR) in
the literature make their methodology more comparable and replicable in different contexts,
facilitating the spread of good practices, especially when the development of mHealth tools,
like apps, is involved.



Healthcare 2025, 13, 1161 9 of 11

Author Contributions: Conceptualization, M.T.R. and G.D.; methodology, M.M., M.C.N. and M.O.T.;
data curation, M.T.R., A.H.A., B.M.C. and A.N.; writing—original draft preparation, A.H.A., L.O. and
M.T.R.; writing—review and editing, M.C.N., M.T.R. and A.H.A.; visualization, E.A.G., M.M. and
G.D.; supervision, G.D.; All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the Italian Ministry of Health within the activities of the
project EMOTICon-Net, grant number B95E22000790001.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: No new data were created or analyzed in this study. Data sharing is
not applicable to this article.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Filho, A.M.; Laversanne, M.; Ferlay, J.; Colombet, M.; Piñeros, M.; Znaor, A.; Parkin, D.M.; Soerjomataram, I.; Bray, F. The

GLOBOCAN 2022 cancer estimates: Data sources, methods, and a snapshot of the cancer burden worldwide. Int. J. Cancer 2025,
156, 1336–1346. [CrossRef] [PubMed]

2. World Health Organization. Global Strategy to Accelerate the Elimination of Cervical Cancer as a Public Health Problem. 2020.
Available online: https://www.who.int/publications/i/item/9789240014107 (accessed on 15 May 2025).

3. Wu, J.; Jin, Q.; Zhang, Y.; Ji, Y.; Li, J.; Liu, X.; Duan, H.; Feng, Z.; Liu, Y.; Zhang, Y.; et al. Global burden of cervical cancer: Current
estimates, temporal trend and future projections based on the GLOBOCAN 2022. J. Natl. Cancer Cent. 2025. [CrossRef]

4. Goddard, K.A.B.; Feuer, E.J.; Mandelblatt, J.S.; Meza, R.; Holford, T.R.; Jeon, J.; Lansdorp-Vogelaar, I.; Gulati, R.; Stout, N.K.;
Howlader, N.; et al. Estimation of Cancer Deaths Averted From Prevention, Screening, and Treatment Efforts, 1975–2020. JAMA
Oncol. 2025, 11, 162. [CrossRef] [PubMed]

5. Stang, A.; Jöckel, K.-H. The Impact of Cancer Screening on All-Cause Mortality. Deutsches Ärzteblatt International. 23 July 2018.
Available online: https://www.aerzteblatt.de/10.3238/arztebl.2018.0481 (accessed on 6 March 2025).

6. Salmani, H.; Ahmadi, M.; Shahrokhi, N. The Impact of Mobile Health on Cancer Screening: A Systematic Review. Cancer Inform.
2020, 19, 1176935120954191. [CrossRef]

7. Ruco, A.; Dossa, F.; Tinmouth, J.; Llovet, D.; Jacobson, J.; Kishibe, T.; Baxter, N. Social Media and mHealth Technology for Cancer
Screening: Systematic Review and Meta-analysis. J. Med. Internet Res. 2021, 23, e26759. [CrossRef]

8. Lynge, E.; Törnberg, S.; Von Karsa, L.; Segnan, N.; Van Delden, J.J.M. Determinants of successful implementation of population-
based cancer screening programmes. Eur. J. Cancer 2012, 48, 743–748. [CrossRef]

9. WHO. When Is Screening for Cancer the Right Course of Action? 2022. Available online: https://www.who.int/europe/news/
item/02-02-2022-when-is-screening-for-cancer-the-right-course-of-action (accessed on 15 May 2025).

10. Adams, S.J.; Stone, E.; Baldwin, D.R.; Vliegenthart, R.; Lee, P.; Fintelmann, F.J. Lung cancer screening. Lancet 2023, 401, 390–408.
[CrossRef]

11. Bratt, O.; Auvinen, A.; Arnsrud Godtman, R.; Hellström, M.; Hugosson, J.; Lilja, H.; Wallström, J.; Roobol, M.J. Screening for
prostate cancer: Evidence, ongoing trials, policies and knowledge gaps. BMJ Oncol. 2023, 2, e000039. [CrossRef]

12. Li, F.; Li, M.; Guan, P.; Ma, S.; Cui, L. Mapping Publication Trends and Identifying Hot Spots of Research on Internet Health
Information Seeking Behavior: A Quantitative and Co-Word Biclustering Analysis. J. Med. Internet Res. 2015, 17, e81. [CrossRef]

13. Hagg, E.; Dahinten, V.S.; Currie, L.M. The emerging use of social media for health-related purposes in low and middle-income
countries: A scoping review. Int. J. Med. Inf. 2018, 115, 92–105. [CrossRef]

14. Tokosi, T.O.; Fortuin, J.; Douglas, T.S. The Impact of mHealth Interventions on Breast Cancer Awareness and Screening: Systematic
Review Protocol. JMIR Res. Protoc. 2017, 6, e246. [CrossRef] [PubMed]

15. Free, C.; Phillips, G.; Galli, L.; Watson, L.; Felix, L.; Edwards, P.; Patel, V.; Haines, A. The Effectiveness of Mobile-Health
Technology-Based Health Behaviour Change or Disease Management Interventions for Health Care Consumers: A Systematic
Review. PLoS Med. 2013, 10, e1001362. [CrossRef] [PubMed]

16. World Health Organization. Global Diffusion of eHealth: Making Universal Health Coverage Achievable: Report of the Third Global
Survey on eHealth; World Health Organization: Geneva, Switzerland, 2016; 156p. Available online: https://iris.who.int/handle/
10665/252529 (accessed on 6 March 2025).

17. Hartman, S.J.; Nelson, S.H.; Cadmus-Bertram, L.A.; Patterson, R.E.; Parker, B.A.; Pierce, J.P. Technology- and Phone-Based Weight
Loss Intervention. Am. J. Prev. Med. 2016, 51, 714–721. [CrossRef] [PubMed]

https://doi.org/10.1002/ijc.35278
https://www.ncbi.nlm.nih.gov/pubmed/39688499
https://www.who.int/publications/i/item/9789240014107
https://doi.org/10.1016/j.jncc.2024.11.006
https://doi.org/10.1001/jamaoncol.2024.5381
https://www.ncbi.nlm.nih.gov/pubmed/39636625
https://www.aerzteblatt.de/10.3238/arztebl.2018.0481
https://doi.org/10.1177/1176935120954191
https://doi.org/10.2196/26759
https://doi.org/10.1016/j.ejca.2011.06.051
https://www.who.int/europe/news/item/02-02-2022-when-is-screening-for-cancer-the-right-course-of-action
https://www.who.int/europe/news/item/02-02-2022-when-is-screening-for-cancer-the-right-course-of-action
https://doi.org/10.1016/S0140-6736(22)01694-4
https://doi.org/10.1136/bmjonc-2023-000039
https://doi.org/10.2196/jmir.3326
https://doi.org/10.1016/j.ijmedinf.2018.04.010
https://doi.org/10.2196/resprot.8043
https://www.ncbi.nlm.nih.gov/pubmed/29269341
https://doi.org/10.1371/journal.pmed.1001362
https://www.ncbi.nlm.nih.gov/pubmed/23349621
https://iris.who.int/handle/10665/252529
https://iris.who.int/handle/10665/252529
https://doi.org/10.1016/j.amepre.2016.06.024
https://www.ncbi.nlm.nih.gov/pubmed/27593420


Healthcare 2025, 13, 1161 10 of 11

18. Cole-Lewis, H.; Kershaw, T. Text Messaging as a Tool for Behavior Change in Disease Prevention and Management. Epidemiol.
Rev. 2010, 32, 56–69. [CrossRef]

19. Krishna, S.; Boren, S.A.; Balas, E.A. Healthcare via Cell Phones: A Systematic Review. Telemed. E-Health 2009, 15, 231–240.
[CrossRef]

20. Craig Rushing, S.; Kelley, A.; Bull, S.; Stephens, D.; Wrobel, J.; Silvasstar, J.; Peterson, R.; Begay, C.; Ghost Dog, T.; McCray, C.; et al.
Efficacy of an mHealth Intervention (BRAVE) to Promote Mental Wellness for American Indian and Alaska Native Teenagers and
Young Adults: Randomized Controlled Trial. JMIR Ment. Health 2021, 8, e26158. [CrossRef]

21. Parker, V.A.; Harris Lemak, C. Navigating Patient Navigation: Crossing Health Services Research and Clinical Boundaries.
In Advances in Health Care Management; Blair, J.D., Fottler, M.D., Eds.; Emerald Group Publishing Limited: Leeds, UK, 2011;
pp. 149–183. Available online: https://www.emerald.com/insight/content/doi/10.1108/S1474-8231(2011)0000011010/full/html
(accessed on 6 March 2025).

22. Key, K.V.; Adegboyega, A.; Bush, H.; Aleshire, M.E.; Contreras, O.A.; Hatcher, J. #CRCFREE: Using Social Media to Reduce
Colorectal Cancer Risk in Rural Adults. Am. J. Health Behav. 2020, 44, 353–363. [CrossRef]

23. Lyon, A.R.; Brewer, S.K.; Areán, P.A. Leveraging human-centered design to implement modern psychological science: Return on
an early investment. Am. Psychol. 2020, 75, 1067–1079. [CrossRef] [PubMed]

24. Pollock, M.; Fernandes, R.M.; Newton, A.S.; Scott, S.D.; Hartling, L. A decision tool to help researchers make decisions about
including systematic reviews in overviews of reviews of healthcare interventions. Syst. Rev. 2019, 8, 29. [CrossRef]

25. Tricco, A.C.; Lillie, E.; Zarin, W.; O’Brien, K.K.; Colquhoun, H.; Levac, D.; Moher, D.; Peters, M.D.J.; Horsley, T.; Weeks, L.;
et al. PRISMA Extension for Scoping Reviews (PRISMA-ScR): Checklist and Explanation. Ann. Intern. Med. 2018, 169, 467–473.
[CrossRef]

26. Peters, M.D.J.; Godfrey, C.M.; Khalil, H.; McInerney, P.; Parker, D.; Soares, C.B. Guidance for conducting systematic scoping
reviews. Int. J. Evid. Based Healthc. 2015, 13, 141–146. [CrossRef] [PubMed]

27. World Health Organization. Community Engagement: A Health Promotion Guide for Universal Health Coverage in the Hands of the
People, 1st ed.; World Health Organization: Geneva, Switzerland, 2020; 1p.

28. Key, K.D.; Furr-Holden, D.; Lewis, E.Y.; Cunningham, R.; Zimmerman, M.A.; Johnson-Lawrence, V.; Selig, S. The Continuum of
Community Engagement in Research: A Roadmap for Understanding and Assessing Progress. Prog. Commun. Health Partnersh.
Res. Educ. Action 2019, 13, 427–434. [CrossRef]

29. Roh, S.; Lee, Y.-S.; Kenyon, D.B.; Elliott, A.J.; Petereit, D.G.; Gaba, A.; Lee, H.Y. Mobile Web App Intervention to Promote Breast
Cancer Screening Among American Indian Women in the Northern Plains: Feasibility and Efficacy Study. JMIR Form. Res. 2023,
7, e47851. [CrossRef] [PubMed]

30. Roh, S.; Lee, Y.-S. Developing Culturally Tailored Mobile Web App Education to Promote Breast Cancer Screening: Knowledge,
Barriers, and Needs Among American Indian Women. J. Cancer Educ. 2023, 38, 1224–1233. [CrossRef] [PubMed]

31. Wilson-Howard, D.; Vilaro, M.J.; Neil, J.M.; Cooks, E.J.; Griffin, L.N.; Ashley, T.T.; Tavassoli, F.; Zalake, M.S.; Lok, B.C.; Odedina,
F.T.; et al. Development of a Credible Virtual Clinician Promoting Colorectal Cancer Screening via Telehealth Apps for and by
Black Men: Qualitative Study. JMIR Form. Res. 2021, 5, e28709. [CrossRef]

32. Wilson-Howard, D.; Vilaro, M.; Griffin, L.; Travassoli, F.; Zalake, M.; Lok, B.; Modave, F.; Carek, P.; George, T.; Krieger, J. Abstract
A041: Community engagement in the development of an m-health app utilizing a black male virtual health assistant (VHA)
to promote colon cancer screening: An iterative study of credibility and likeability. Cancer Epidemiol. Biomark. Prev. 2020, 29
(Suppl. S2), A041. [CrossRef]

33. Vilaro, M.J.; Wilson-Howard, D.S.; Neil, J.M.; Tavassoli, F.; Zalake, M.S.; Lok, B.C.; Modave, F.P.; George, T.J.; Odedina, F.T.; Carek,
P.J.; et al. A Subjective Culture Approach to Cancer Prevention: Rural Black and White Adults’ Perceptions of Using Virtual
Health Assistants to Promote Colorectal Cancer Screening. Health Commun. 2022, 37, 1123–1134. [CrossRef]

34. Cooks, E.J.; Duke, K.A.; Flood-Grady, E.; Vilaro, M.J.; Ghosh, R.; Parker, N.; Te, P.; George, T.J.; Lok, B.C.; Williams, M.; et al. Can
virtual human clinicians help close the gap in colorectal cancer screening for rural adults in the United States? The influence of
rural identity on perceptions of virtual human clinicians. Prev. Med. Rep. 2022, 30, 102034. [CrossRef]

35. Krieger, J.L.; Neil, J.M.; Duke, K.A.; Zalake, M.S.; Tavassoli, F.; Vilaro, M.J.; Wilson-Howard, D.S.; Chavez, S.Y.; Laber, E.B.;
Davidian, M.; et al. A Pilot Study Examining the Efficacy of Delivering Colorectal Cancer Screening Messages via Virtual Health
Assistants. Am. J. Prev. Med. 2021, 61, 251–255. [CrossRef]

36. Zalake, M.; Tavassoli, F.; Duke, K.; George, T.; Modave, F.; Neil, J.; Krieger, J.; Lok, B. Internet-based tailored virtual human health
intervention to promote colorectal cancer screening: Design guidelines from two user studies. J. Multimodal User Interfaces 2021,
15, 147–162. [CrossRef]

37. Griffin, L.; Lee, D.; Jaisle, A.; Carek, P.; George, T.; Laber, E.; Lok, B.; Modave, F.; Paskett, E.; Krieger, J. Creating an mHealth App
for Colorectal Cancer Screening: User-Centered Design Approach. JMIR Hum. Factors 2019, 6, e12700. [CrossRef] [PubMed]

https://doi.org/10.1093/epirev/mxq004
https://doi.org/10.1089/tmj.2008.0099
https://doi.org/10.2196/26158
https://www.emerald.com/insight/content/doi/10.1108/S1474-8231(2011)0000011010/full/html
https://doi.org/10.5993/AJHB.44.3.8
https://doi.org/10.1037/amp0000652
https://www.ncbi.nlm.nih.gov/pubmed/33252945
https://doi.org/10.1186/s13643-018-0768-8
https://doi.org/10.7326/M18-0850
https://doi.org/10.1097/XEB.0000000000000050
https://www.ncbi.nlm.nih.gov/pubmed/26134548
https://doi.org/10.1353/cpr.2019.0064
https://doi.org/10.2196/47851
https://www.ncbi.nlm.nih.gov/pubmed/37471115
https://doi.org/10.1007/s13187-022-02252-x
https://www.ncbi.nlm.nih.gov/pubmed/36631714
https://doi.org/10.2196/28709
https://doi.org/10.1158/1538-7755.DISP19-A041
https://doi.org/10.1080/10410236.2021.1910166
https://doi.org/10.1016/j.pmedr.2022.102034
https://doi.org/10.1016/j.amepre.2021.01.014
https://doi.org/10.1007/s12193-020-00357-5
https://doi.org/10.2196/12700
https://www.ncbi.nlm.nih.gov/pubmed/31066688


Healthcare 2025, 13, 1161 11 of 11

38. Yaacob, N.A.; Mohamad Marzuki, M.F.; Yaacob, N.M.; Ahmad, S.B.; Abu Hassan, M.R. Effectiveness of the ColorApp Mobile
App for Health Education and Promotion for Colorectal Cancer: Quasi-Experimental Study. JMIR Hum. Factors 2020, 7, e15487.
[CrossRef] [PubMed]

39. Mohamad Marzuki, M.F.; Yaacob, N.A.; Bin Yaacob, N.M.; Abu Hassan, M.R.; Ahmad, S.B. Usable Mobile App for Community
Education on Colorectal Cancer: Development Process and Usability Study. JMIR Hum. Factors 2019, 6, e12103. [CrossRef]
[PubMed]

40. Lee, H.Y.; Lee, M.H.; Gao, Z.; Sadak, K. Development and Evaluation of Culturally and Linguistically Tailored Mobile App to
Promote Breast Cancer Screening. J. Clin. Med. 2018, 7, 181. [CrossRef]

41. Lee, H.; Ghebre, R.; Le, C.; Jang, Y.J.; Sharratt, M.; Yee, D. Mobile Phone Multilevel and Multimedia Messaging Intervention for
Breast Cancer Screening: Pilot Randomized Controlled Trial. JMIR MHealth UHealth 2017, 5, e154. [CrossRef]

42. Gupta, S.; Brenner, A.T.; Ratanawongsa, N.; Inadomi, J.M. Patient Trust in Physician Influences Colorectal Cancer Screening in
Low-Income Patients. Am. J. Prev. Med. 2014, 47, 417–423. [CrossRef]

43. World Health Organization. Eliminating Cervical Cancer Relies on Nurturing Trust, Country Examples Show. 2024. Available
online: https://www.who.int/europe/news/item/12-02-2024-eliminating-cervical-cancer-relies-on-nurturing-trust--country-
examples-show (accessed on 15 May 2025).

44. Pérez Jolles, M.; Willging, C.E.; Stadnick, N.A.; Crable, E.L.; Lengnick-Hall, R.; Hawkins, J.; Aarons, G.A. Understanding
implementation research collaborations from a co-creation lens: Recommendations for a path forward. Front. Health Serv. 2022,
2, 942658. [CrossRef]

45. Sadeghi, A.; Salar, S.; Moghadam, P.K.; Cheraghpour, M.; Ghafouri, R. Design and evaluation of a colon cancer mobile application.
BMC Gastroenterol. 2024, 24, 185. [CrossRef]

46. Adnan, H.S.; Venticich, P.M.; Prevo, L.; Schneider, F.; Kremers, S. The Comprehensive Community Engagement Framework for
Health and Well-being. Eur. J. Public Health 2019, 29 (Suppl. S4), ckz186.441. [CrossRef]

47. Brunton, G.; Thomas, J.; O’Mara-Eves, A.; Jamal, F.; Oliver, S.; Kavanagh, J. Narratives of community engagement: A systematic
review-derived conceptual framework for public health interventions. BMC Public Health 2017, 17, 944. [CrossRef]

48. Riccardi, M.T.; Pettinicchio, V.; Di Pumpo, M.; Altamura, G.; Nurchis, M.C.; Markovic, R.; Šagrić, Č.; Stojanović, M.; Rosi, L.;
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