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Background: Cervical cancer screening faces significant challenges in low- and middle-income countries. Telehealth has emerged as
a potential strategy to overcome barriers to cervical cancer screening; however, its role in improving screening uptake and outcomes remains
unclear.

Objective: This scoping review aims to map and synthesize evidence on the role of telehealth in enhancing cervical cancer screening.
Methods: A scoping review was conducted following Arksey and O’Malley’s framework. A comprehensive search was conducted
across PubMed, Scopus, and CINAHL for studies published between 2015 and 2025. Studies were included if they examined
telehealth interventions related to cervical cancer screening.

Results: A total of 13 studies were included, comprising randomized controlled trials, quasi-experimental studies, and one mixed
methods study. Four main categories of telehealth interventions were identified: web-based platforms, mobile and app-based services,
virtual education programs, and mobile screening services. Overall, these interventions demonstrated potential to improve access,
increase screening uptake, and support follow-up care across diverse settings.

Conclusion: Telehealth represents a promising approach to improving cervical cancer screening access, participation, and follow-up,
particularly in underserved populations. By focusing on primary quantitative evidence, this review provides a more targeted under-
standing of how telehealth can support screening implementation. Further research should evaluate long-term effectiveness, user
experience, and the integration into healthcare systems.
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Introduction
Cervical cancer remains a major preventable cause of cancer-related morbidity and mortality among women, particularly
in low- and middle-income countries (LMICs)." Persistent infection with high-risk Human Papillomavirus (HPV) is the
principal etiological factor in the development of cervical cancer.” Among the oncogenic HPV types, HPV 16 and 18 are
responsible for approximately 70% of cervical cancer cases globally. If persistent and untreated, these infections may
induce cervical intraepithelial lesions that can progress to invasive cervical cancer over time.> Cervical cancer is the
fourth leading cause of cancer deaths in women globally.* In 2022, an estimated 660,000 women were diagnosed with
cervical cancer and approximately 350,000 died from the disease, underscoring its substantial global health burden.’
To address this burden, the World Health Organization (WHO) has launched a global strategy to eliminate cervical cancer
through vaccination, screening, and treatment.® Cervical cancer screening refers to the examination of asymptomatic women

to detect high-risk HPV infection, precancerous lesions, or early-stage disease before the onset of symptoms.” Screening is one
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component of early detection, a broader concept that also includes the timely diagnosis of women presenting with symptoms
suggestive of cervical disease. In this context, HPV DNA testing is an important screening modality because it enables the
identification of high-risk HPV infection before progression to cervical precancer or cancer.® Evidence has consistently shown
that cervical cancer screening reduces both incidence and mortality.”'”

Despite the availability of preventive methods such as Pap smears, HPV testing, and Visual Inspection with Acetic Acid
(VIA), cervical cancer screening remains underutilized, particularly in rural and underserved areas. It is estimated that more
than 1.5 billion women worldwide have never been screened for cervical cancer.!! Barriers such as geographic distance,
financial constraints, inadequate healthcare infrastructure, and sociocultural stigma continue to prevent many women from
accessing timely screening. These challenges contribute substantially to preventable cervical cancer morbidity and mortality.

Telehealth has emerged as a promising strategy to address barriers to cervical cancer screening by facilitating
healthcare delivery, communication, education, and follow-up across distance.'? Broadly, telehealth refers to the use of
electronic information and telecommunication technologies to support clinical services, health education, public health
activities, and administrative functions. Although telehealth adoption in oncology was limited before the COVID-19
pandemic, its use has expanded substantially in recent years.'*'* In the context of cervical cancer prevention, telehealth
may support multiple stages of the screening pathway, including patient education, appointment reminders, risk com-
munication, navigation, result delivery, and referral coordination.

This broader perspective is important because cervical cancer screening is increasingly evolving beyond a single-test
approach. While HPV DNA testing is becoming central to contemporary screening strategies and may eventually serve as
a primary standalone method, implementation challenges remain in many settings, including limited laboratory capacity, delayed
turnaround times, and uneven service readiness. In such contexts, VIA remains relevant as an accessible, low-cost, and rapid
complementary approach, particularly in low-resource settings and as part of follow-up or triage pathways for HPV-positive
women. Telehealth may therefore support not only screening uptake, but also the integration of HPV DNA testing and VIA
through education, coordination, follow-up, provider training, supervision, and quality assurance.

Although telehealth and other digital interventions have increasingly been used to support cancer prevention and screen-
ing, evidence specific to cervical cancer screening remains fragmented. Existing reviews often focus on broader digital health
strategies, general oncology care, or heterogeneous intervention types, while relatively few have specifically examined how
telehealth supports cervical cancer screening pathways.'” In addition, prior syntheses frequently combine diverse study
designs, which can limit clarity regarding intervention effectiveness.'> A more focused synthesis of primary quantitative
evidence is therefore needed to better understand how telehealth may improve cervical cancer screening uptake and delivery.

This review takes a more focused approach by specifically examining telehealth interventions relevant to cervical
cancer screening pathways, including approaches related to both HPV DNA testing and VIA. Unlike broader reviews of
digital health in oncology, this scoping review was intentionally limited to primary quantitative studies, including
randomized controlled trials, quasi-experimental studies, and mixed methods studies. Although scoping reviews often
include broader evidence types, this restriction was applied to provide a clearer synthesis of measurable intervention
outcomes, such as screening uptake, participation, and follow-up, while reducing conceptual heterogeneity. This
approach was chosen to better inform future intervention design, implementation planning, and policy development.

Accordingly, this scoping review aims to map and synthesize the existing primary quantitative evidence on the role of
telehealth in improving cervical cancer screening. By focusing on telehealth-supported screening pathways involving both
HPV DNA testing and VIA, this review seeks to identify the effectiveness, implementation opportunities, and remaining
challenges of these interventions across different healthcare settings. The findings are expected to inform future research,
policy development, and the design of context-appropriate telehealth-supported cervical cancer screening strategies, particu-
larly in resource-constrained and hard-to-reach settings.

Materials and Methods

Study Design

This study employs a scoping review design to explore and synthesize existing evidence on the selected topic, following
the framework proposed by Arksey and O’Malley.'® The review follows a five-stage process: 1) formulating research
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questions; 2) identifying relevant studies; 3) selecting studies based on inclusion criteria; 4) mapping and interpreting the
data; and 5) summarizing and reporting the findings. Additionally, the review aligns with the Preferred Reporting Items
for Systematic Reviews and Meta-analyses for Scoping Review (PRISMA-ScR) guidelines.'” The research question in
this study is what types of telehealth interventions have been used to increase cervical cancer screening, and what are
their characteristics, implementation contexts and effectiveness?

Search Strategy
The search strategy was developed using the PCC framework (Population, Concept, Context). The Population included
women of childbearing age; and the Concept focused on telehealth interventions for cervical cancer.

A combination of keywords and controlled vocabulary terms (eg, MeSH in PubMed) was systematically applied
across PubMed, Scopus, and CINAHL from May to June 2025. Boolean operators (AND, OR) and truncation techniques
were used to refine the results. Titles, abstracts, and index terms of retrieved records were analyzed to identify additional
relevant keywords, which were incorporated into subsequent searches. The reference lists of included studies were also
screened manually to capture any additional eligible articles. The search was limited to publications from 2015 onward,
and all references were managed using EndNote.

The search strategy employed multiple combinations of carefully selected keywords: (“Uterine Cervical Neoplasm” OR
“Cervical Neoplasms” OR “Cervical Neoplasm” OR “Uterine Cervical Cancer”) AND (“Early detection of cancer” OR
“Cancer Early Detection” OR “Early Diagnosis of Cancer” OR “Cancer Screening” OR “Cancer Screening Test” AND
“Telehealth” OR “Virtual Medicine” OR “Mobile Health” OR “mHealth” OR “eHealth” OR “Telecare”) AND
(“Papanicolaou test” OR “Papanicolaou Smear” OR “Pap Test” OR “Pap Smear”’) AND (“cervical smears” OR “Vaginal
Smear”) AND “mass screening” AND (“Visual Inspection of Acetic Acid” OR “Visual Inspection” OR “Acetic Acid”) AND
“Cell phone” AND (“Text Messaging” OR “Text Message”) AND (“Mobile applications” OR “Smartphone App”). The
research question guiding this review is: What is the role of telehealth in improving cervical cancer screening, including its
effectiveness, feasibility, and potential to address barriers to access and uptake?

Inclusion and Exclusion Criteria

This review followed the PRISMA Extension for Scoping Reviews (PRISMA-ScR) to guide the identification and
selection of evidence on the role of telehealth in improving cervical cancer screening (Figure 1). Specific inclusion and
exclusion criteria were established to determine study eligibility.

Studies were included if they: (1) were published between 2015 and 2025; (2) were peer-reviewed and published in
English; (3) focused on telehealth interventions aimed at improving cervical cancer screening; (4) used a randomized
controlled trial, quasi-experimental, or mixed methods design; (5) were primary studies evaluating an intervention and
reported outcomes related to screening uptake, access, participation, follow-up, or patient-related outcomes. Studies were
excluded if they: (1) were study protocols; (2) lacked full-text availability; (3) did not focus on cervical cancer screening;
(4) did not involve telehealth interventions; (5) were reviews, meta-analyses, editorials, opinion pieces, letters, con-
ference proceedings, dissertations, or theses; (6) constituted secondary analyses or did not involve a primary empirical
evaluation relevant to the review objective.

The eligibility criteria were developed to ensure the inclusion of studies directly relevant to the review objective
and telehealth-supported cervical cancer screening pathways. These criteria were intended to support a more focused
mapping of the available evidence and facilitate interpretation of intervention characteristics and outcomes across
studies.

Data Extraction

To extract data, the author uses a table that organizes key information, including the author and year, country, study
purpose, population/sample size, age, methodology, study setting, type of screening, intervention components, results,
obstacles, and opportunities. This approach facilitates a more efficient analysis of the screened articles.
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Figure | PRISMA Flow Diagram.

Quality Appraisal

Although quality appraisal is not a mandatory component of scoping reviews, the authors opted to conduct
a methodological assessment to enhance the transparency and rigor of the evidence synthesis. Given the heterogeneity
of study designs included in this review, appraisal was deemed necessary to provide context for interpreting the findings
and to inform future research recommendations. The appraisal was conducted using the Joanna Briggs Institute (JBI)
critical appraisal tool'®'? and the Mixed Methods Appraisal Tool (MMAT) version 2018,>° depending on the study
design (Table 1). For quantitative studies, the JBI tool was applied, comprising 13 items for randomized controlled trials
and 9 items for quasi-experimental studies, each rated as Yes, No, Unclear, or Not applicable. A score of 1 was assigned
for each “Yes” response, while “No” and “Unclear” responses received a score of 0. Studies scoring below 75% were

considered low quality and would have been excluded; however, all included quantitative studies met this threshold.

International Journal of Women’s Health 2026:18

4 https:



Solehati et al

Table | Critical Appraisal Tool

No | Author, Published Year JBI Score MMAT Study Design

I Fitch et al (2023)*" 76.9% - RCT

2 Huf et al (2020)** 76.9% - RCT

3 Le, D, and Holt, C L. (2018)** 77.7% - Quasi-Experimental Studies
4 | Asirwa et al (2025)** 76.9% - RCT

5 Wiseman et al (2025)* - Meets quality criteria | Mix Method

6 Hombalah, C (2022)%* 77.8% - Quasi-Experimental Studies
7 | Addo-Lartey et al (2024)*” 77.8% - Quasi-Experimental Studies
8 Linde et al (2020)% 84.6% - RCT

9 Hamdiui et al (2022)*” 76.9% - RCT

10 | Hucko et al (2019)3* 76.9% - RCT

Il | Okunade et al (2021)*" 84.6% - RCT

12 | Koshnazar et al (2023)* 88.9% - Quasi-Experimental Studies
I3 | Mohamad et al (2022)%* 84.6% - RCT

For the mixed methods study, the MMAT 2018 was applied to assess the quality of both the qualitative and
quantitative components and the extent to which they were effectively integrated. Each criterion was rated as Yes, No,
or Cannot tell, and the findings were reported narratively without calculating a total score, in accordance with MMAT
guidelines. The mixed methods study included in this review met all applicable quality criteria, indicating satisfactory
methodological quality (Table 1).

Results

A total of 13 studies met the inclusion criteria, representing diverse geographical contexts, including high-income
countries (United States, United Kingdom, Canada) and low- and middle-income countries (Zambia, India, Tanzania,
Nigeria). Study designs included randomized controlled trials, quasi-experimental studies, and one mixed methods study.
Overall, four main categories of telehealth interventions were identified: web-based platforms, mobile and app-based
strategies, virtual education programs, and mobile screening services (Table 2). Methodological quality of quantitative
studies ranged from 76.9% to 100% based on JBI appraisal, while the mixed methods study met all MMAT quality
criteria (Table 1).

Web-Based Telehealth

One RCT evaluated the effectiveness of a web-based educational intervention designed to improve women’s knowledge,
attitudes, and intentions to undergo cervical cancer screening.”® The intervention was delivered through an interactive
website over a four-week period, providing multimedia educational materials covering reproductive anatomy, cervical
cancer risk factors, the importance of Pap smear screening, and HPV vaccination. Results demonstrated that the web-
based intervention significantly improved participants’ knowledge and attitudes toward cervical cancer screening
compared to the control group (p < 0.001), as well as a significant increase in intention to undergo Pap smear screening
(p < 0.05).

Mobile and App-Based Telehealth

Multiple studies examined mobile-based strategies to enhance cervical cancer screening participation, including remote
guidance for HPV self-sampling, SMS and telephone-based delivery of test results and reminders, culturally adapted
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Table 2 Extraction Data

No Author/ Design N Setting Telehealth Key Intervention Key Outcomes Limitations
Year/ Category
Country
| Fitch et al, RCT 123 Home- Mobile & Telehealth video vs. mail- | 88.5% postmenopausal and Limited diversity;
(2023). based App-based based written instruction | 82.3% premenopausal single region
UsSAZ" remote for HPV self-sampling preferred self-collection (Oregon); selection
guidance over provider Pap test bias possible
2 Huf et al, RCT 14,538 | Primary Mobile & SMS reminders (with/ SMS from PCP increased SMS content limited
(2020). UK. > care App-based without behavioral participation (31.4% vs in behavior change
economics framing) from | 26.4%); SMS without techniques; missing
PCP to increase Pap manipulation also effective data for 6 weeks;
smear participation (38.1% vs 34.4%) timing issues
3 Le & Holt, Quasi- 46 Community/ | Mobile & 16-day SMS intervention 98.1% reported having Pap Cannot ensure self-
(2018). Experimental faith-based App-based (22 messages) with health | test; significant increase in completion; no long-
USAZ (church) and spiritually-tailored knowledge (p=0.001) and term behavior change
content to increase Pap subjective norms (p=0.006) | measurement
screening
4 Asirwa et al, RCT 20,000 | Clinic/ Mobile & Mobile app for result Improved visit compliance Variable adherence
(2025). hospital- App-based delivery and follow-up for follow-up; expected to post-screening
Zambia®* based reminders after VIA/HPV | cost-effectiveness in long visits; challenges in
screening run cost estimation
5 Wiseman Mixed 653 Mobile Mobile Integrated mobile 546 Pap tests (99% COVID-19 space
et al, (2025). Methods clinic, rural Screening screening (Pap, FIT, acceptance); 90% reported barriers; short |-year
Canada® Northern Service mammogram) by nurse improved screening timeframe;
Alberta practitioners with knowledge; 76% opted for community gender
community coordination multi-screen perception barriers
6 Hombaiah Quasi- 102 Community- | Mobile & mHealth app with Significant increase in Low digital literacy;
et al, (2022). Experimental based App-based educational modules on knowledge about warning limited smartphone
India® cervical cancer warning signs, risk factors, and HPV | access; small sample;
signs, risk factors, HPV vaccination; ~5% increase in | no control group
vaccination, Pap smear Pap smear uptake
importance
7 Addo-Lartey Quasi- 46 Community- | Mobile & Culturally & spiritually Significant increase in Small sample; self-
et al, (2024). Experimental based App-based tailored SMS (32 knowledge (p=0.001) and reported data; no
Ghana?” messages over 8 weeks) subjective norms (p=0.006); | long-term follow-up
based on Theory of attitude and intention
Planned Behavior improved but not significant
8 Linde et al, RCT 689 Hospital- Mobile & One-way SMS (10 No significant difference: SMS system
(2020). based App-based education + 5 reminder 24.0% (intervention) vs malfunctioned mid-
Tanzania®® messages over 10 23.8% (control) attended study; low follow-up
months) in Kiswahili for follow-up (RR 1.02, 95% CI | rate (24%); limited
HPV-positive women 0.79-1.33) external validity
9 Hamdiui et al, | RCT 1564 Community- | VWeb-based Web-based culturally Improved attitudes toward Selection bias
2022). based sensitive educational screening, especially among | (younger, educated
Netherlands?’ video (CSEV) Moroccan-Dutch and women); online-only
complementing standard never-screened women; recruitment; cultural
brochure for Turkish/ 84-96% watched the video | sensitivity issues in
Moroccan-Dutch women some scenes
10 Huchko et al, RCT 4947 Primary Mobile & Cell phone-based HPV Text fastest (median 17 Only 72% had phone
(2019). care and App-based result notification (text/ days); home visit highest access; privacy/
Kenya® community- call) vs clinic/home visit; treatment rate (45%); literacy barriers;
based results delivered in mHealth acceptable to treatment access
preferred language younger women remained low (36%)
overall
(Continued)
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Table 2 (Continued).

No Author/ Design N Setting Telehealth Key Intervention Key Outcomes Limitations
Year/ Category
Country
I Okunade RCT 200 Hospital- Mobile & Biweekly SMS reminders Significant improvement in Irregular SMS
et al, (2021). based App-based and education about Pap smear uptake: 51.0% checking; possible
Nigeria®' cervical cancer and Pap (mHealth) vs 35.7% (usual incentive bias;
smear screening care), p=0.031 contamination risk
12 Khoshnazar Quasi- 240 Primary Virtual HBM-based virtual 26.2% intervention vs 1.7% | Self-reported data;
et al, (2024). Experimental health care- | Education education via Triple-B control underwent Pap limited to one city;
Iran®2 linked platform (interactive smear at 2-month follow-up | short follow-up;
virtual sessions + digital digital literacy
setting reminders) targeting Pap barriers
smear uptake
13 Mohammad RCT 401 Primary Mobile & Face-to-face SCT-based Pap smear uptake 67.9% Limited HR for
et al, (2022). care—based App-based education + 4-week (intervention) vs 39.8% WhatsApp
Malaysia.*? WhatsApp group follow- (control) at 12-week maintenance;
up (reminders, Q&A, follow-up (p<0.001); COVID-19
motivation) knowledge, attitude, self- withdrawal; Malay
efficacy all improved overrepresentation

educational messages, and integrated telehealth platforms. Most participants were women of reproductive age from
underserved or rural settings. Web-based and video-supported guidance for HPV self-sampling was generally well
received, with participants reporting confidence in performing the procedure independently.?'

Mobile-based strategies using SMS or telephone calls achieved wide reach and sustained engagement. Interventions
incorporating personalized communication, particularly messages delivered by trusted healthcare providers or grounded
in behavioral theory, were associated with notable improvements in screening participation and follow-up rates.
Culturally and spiritually tailored educational messages effectively improved knowledge, attitudes, and perceived social
norms; however, improved awareness alone did not always translate to higher screening uptake, as financial constraints
and limited access to services remained significant barriers. Comprehensive telehealth applications combining education,
result notification, follow-up guidance, and reminders demonstrated broader benefits including improved preventive
behaviors. Notably, interventions blending face-to-face education with continued digital support consistently yielded the

highest screening uptake, highlighting the value of multimodal approaches. ¢ 28-2031-33

Virtual Education-Based Telehealth

One study examined the effect of online education based on the Health Belief Model (HBM) on cervical cancer screening
behaviors among middle-aged women.>? The intervention was delivered through a virtual platform over a three-week
period and consisted of interactive sessions addressing key HBM components, including cervical cancer susceptibility,
severity, perceived benefits and barriers to Pap smears, and self-efficacy for preventive action. Educational methods
included interactive lectures, group discussions, infographics, and educational videos, supplemented by reminder
messages during a two-month follow-up period. Findings revealed that HBM-based virtual education significantly
improved participants’ knowledge, risk perception, perceived benefits, and confidence in undergoing Pap smears,
while perceived barriers to screening decreased significantly.

Mobile Screening Service-Based Telehealth

One mixed methods study assessed an integrated mobile screening program designed to expand access to cervical and
colorectal cancer screening in rural and remote areas of northern Canada.”” The program involved nurse practitioners
delivering Pap tests alongside existing mammography services, supported by community mobilization coordinators who
assisted with outreach, appointment scheduling, and coordination with local health workers. Between December 2020
and December 2021, the mobile service reached 36 communities across Northern Alberta, screening a total of 653
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participants. Program acceptability was high, with 98% of participants willing to participate again and 100% of health
workers expressing support for program continuation, underscoring its relevance for populations with limited access to
healthcare facilities.

Discussion

Opverall, the included studies suggest that telehealth interventions have promising potential to improve cervical cancer
screening participation, particularly when used to support patient education, reminders, navigation, and follow-up. Across
intervention types, simpler and more accessible strategies—such as mobile messaging, app-based reminders, and web-based
education appeared to show more consistent benefits in screening uptake. In contrast, more complex interventions involving
integrated service delivery or mobile screening initiatives demonstrated important feasibility and reach, but their effectiveness
appeared to be more dependent on implementation context, infrastructure, and local health system capacity.

The synthesis of the reviewed studies highlights that telehealth interventions have emerged as a promising strategy to
improve cervical cancer screening participation across diverse contexts. Although the studies varied in design, population, and
delivery mode, a consistent trend suggests that digital health technologies can bridge geographical, social, and informational
barriers that have long hindered access to preventive services, particularly among women in low-resource or rural settings.

Web-based platforms have proven effective in enhancing women’s knowledge and attitudes toward health screening.
Their success can be attributed to flexible, self-paced learning environments that enable repeated engagement with
educational materials, fostering deeper understanding and retention of health information. However, many telehealth
initiatives conclude once the research phase ends and fail to be integrated into routine clinical practice. To address these
challenges, Murray et al (2012) recommend applying the Medical Research Council (MRC) framework to guide the
development, evaluation, and implementation of complex interventions. This framework underscores the importance of
a solid theoretical foundation, a clearly defined mechanism of action, alignment between evaluation methods and the
proposed mechanisms, and early consideration of implementation strategies throughout the development process.**

Mobile and app-based interventions demonstrated the broadest potential due to their accessibility and scalability. Evidence
suggests that short message service (SMS) and mobile applications can effectively deliver educational messages, reminders,
and even facilitate self-sampling processes. SMS text messages and telephone calls are the most frequently used telehealth
technologies to boost cancer screening participation. These interventions were effective in enhancing participants’ knowledge
about screening and were widely accepted.** However, results were not universally positive—some interventions failed to
increase participation despite high message reach, indicating that knowledge alone does not always translate into action.
Socioeconomic barriers, logistical challenges, and personal health beliefs remain influential determinants of screening
behaviour. Studies such as Poulsen et al (2024) reinforce the importance of culturally adapted and context-sensitive digital
designs,’ particularly in low- and middle-income countries® where access and affordability are central concerns.

Virtual education programs based on behavioural frameworks, such as the Health Belief Model, have proven
particularly effective in improving psychological readiness and intention to undergo screening. These interventions
enhance knowledge, boost self-efficacy, increase perceived susceptibility, and reduce perceived barriers, key cognitive

factors associated with preventive health behaviours, as demonstrated by Khoshnazar et al.*?

Furthermore, research by
Bhochhibhoya et al (2021) suggests that mHealth interventions are a promising strategy for improving cervical cancer
screening uptake among women. To ensure that women attend their next appointment, however, barriers such as
transportation costs, inaccessibility, and difficulties with walk-in appointments must be addressed in mobile phone-
based interventions, alongside reminders.” Similarly, Bhardwaj et al (2023) found that text messaging interventions are
effective in increasing Pap smear uptake, especially among populations most affected by health disparities.*®
Meanwhile, mobile screening service—based telehealth interventions address a more structural gap by bringing
healthcare directly to remote communities. The integration of nurse-led outreach and digital coordination mechanisms
ensures that screening opportunities reach those least likely to access facility-based care. The findings from northern
Canada underscore the value of hybrid telehealth models that combine mobile units with local engagement to deliver
equitable screening access. Similar success has been reported in Uganda, where comparable programs have increased
service uptake and improved patient experiences.’’ According to research by Degife et al (2023), mobile medical clinics
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have demonstrated their global effectiveness in boosting screening uptake. This model could be adapted locally to
improve screening accessibility across various healthcare settings.®

In addition to the promising effects, telehealth offers opportunities for equity-oriented innovations in cervical cancer
screening. Given the persistent disparities in screening coverage across socio-economic and geographic lines, digital-
enabled strategies can help reach hard-to-access populations, provided that issues of connectivity, cost, language, and
trust are addressed. The systematic review of mobile health applications for cervical cancer (eg, in India) emphasized the
need for user-centered design, cultural adaptation, and continuous usability evaluation.>

The findings of this review are particularly relevant in the context of Indonesia’s national cervical cancer screening
policy. Following a Health Technology Assessment submitted by INASGO in 2021, a Ministerial Decree (KMK) issued
in May 2023 established both HPV DNA testing and Visual Inspection with VIA as official national screening
methods.***' Currently, HPV DNA testing faces implementation challenges, including limited laboratory capacity and
quality assurance issue.*” In this context, VIA serves as a faster complementary approach, particularly for triaging
women who test positive for HPV. Telehealth offers a strategic opportunity to integrate these two modalities within
a coordinated screening pathway. It can support HPV DNA testing through remote result delivery, patient education,
follow-up coordination, and referral navigation, while simultaneously enhancing the reach, consistency, and objectivity
of VIA through digital decision-support tools and remote supervision. As HPV DNA infrastructure continues to expand,
telehealth-enabled self-sampling approaches hold strong potential as a primary screening strategy. Therefore, future
telehealth models should adopt an integrated approach that accommodates both HPV DNA testing and VIA, ensuring
alignment with national policy and responsiveness to local health system capacity.*®

Across the four telehealth intervention categories identified in this review, mobile and app-based strategies demonstrated
the most consistent improvements in screening participation, particularly SMS-based reminders delivered in low-resource
settings across sub-Saharan Africa and South Asia. Interventions incorporating personalized or culturally tailored messaging,
as well as those grounded in behavioral theories such as the Health Belief Model or Social Cognitive Theory, were associated
with stronger and more sustained effects on both knowledge and screening uptake. Virtual education programs showed the
strongest impact on psychological readiness, including self-efficacy, perceived susceptibility, and reduction of perceived
barriers, though their translation into actual screening behavior varied across contexts. Web-based interventions were effective
in enhancing knowledge and attitudes, particularly among populations with adequate digital literacy, but their direct impact on
screening uptake was less consistent. Mobile screening services, while demonstrating high acceptability and reach, were more
dependent on implementation context, infrastructure, and community engagement. Overall, the evidence suggests that no
single telehealth modality is universally superior; rather, multimodal approaches combining digital education, reminders, and
direct service delivery consistently yielded the highest screening participation rates.

Limitations and Future Directions

While the reviewed studies are encouraging, limitations remain: many were short-term, used self-reported outcomes,
varied in design and quality, and lacked long-term follow-up or clinical endpoints. Future research should focus on: 1)
longitudinal and large-scale effectiveness trials that evaluate the actual screening uptake, follow-up compliance, and
clinical outcomes; 2) Future studies should also conduct cost-effectiveness analyses in various settings, with a particular
emphasis on low- and middle-income countries (LMICs); and 3) Implementation science studies evaluating integration
with health systems, sustainability, digital literacy, and equity impacts.

This review also has methodological limitations that should be acknowledged. The search was conducted across four
databases and was restricted to peer-reviewed studies published in English, which may have resulted in the omission of
relevant studies published in other languages or disseminated through non-indexed channels, particularly from low- and
middle-income countries. Additionally, this review is subject to potential publication bias, as studies reporting statisti-
cally significant or positive findings are more likely to be published than those with null or negative results, which may
lead to an overestimation of telehealth effectiveness in the synthesized evidence.
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Conclusion

In conclusion, telehealth represents a strategic innovation with significant potential to improve cervical cancer screening
participation. This review identified four main categories of interventions—web-based platforms, mobile and app-based
strategies, virtual education programs, and mobile screening services—each addressing distinct informational, beha-
vioral, and access-related barriers. To achieve sustainable impact, telehealth interventions must go beyond information
delivery and be theory-informed, context-sensitive, culturally tailored, and integrated with service delivery within health
systems. Such an approach is essential to effectively close screening gaps and advance women’s health outcomes
globally.
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