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Abstract

Background: This scoping review assessed the landscape of mHealth apps in support of tuberculosis (TB) care in Indonesia, which has the second-highest TB burden worldwide.

Methods: The authors identify existing apps, evaluate their features, understand their role in supporting treatment adherence, and determine areas of unmet needs, especially for the eastern part of Indonesia. In October 2021, a comprehensive search on Google Play and the Apple Store was conducted and updated in April 2023 following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Review guidelines. Thematic analysis was used to categorize and evaluate app features. For apps offering treatment adherence features, relevant publications were reviewed to describe their development process and evaluate effectiveness.

Results: Twenty-two apps met the inclusion criteria. Eight had features to support treatment adherence; 16 on TB education and awareness; 10 on care navigation; five on a communication and community forum; seven for e-consult/telehealth; four for self-screening tools; four for data reporting, monitoring, and evaluation; and five included other features. Apps primarily developed and targeted users from the western part of Indonesia. Significant gaps were identified, particularly a lack of patient-centered app that facilitate patient-provider communication, collaborative care, or a strategy to verify treatment adherence.

Conclusions: No app was tailored for Papua, a culturally unique province with low treatment success rates. Given Indonesia’s diverse culture, varied geography, and unique societal nuances, integrating minimum essential features and adopting a user-input-driven developing approach are crucial to ensuring that the future digital tools effectively address the specific needs and preferences of Indonesian users.

Plain Language Summary

Tuberculosis (TB) remains a major health problem in Indonesia. Today, many people use mobile phones, which create opportunities to support TB prevention and care through mobile health apps. This review looks at all TB-related apps available in Indonesia to understand what they offer and what is still needed. We identified 22 apps that provide different functions such as treatment adherence, education, communication, and reporting tools for healthcare workers. However, many apps do not include important features needed to help patients stay on treatment, communicate directly with healthcare workers, or confirm whether they take medicine at home correctly. No apps were designed specifically for communities in Papua, where TB outcomes are worse and cultural needs are different. The findings show that future TB apps should be developed with input from patients, families, healthcare workers, and include essential features such as verified treatment reminders.
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Tuberculosis (TB) is a preventable and curable disease. However, it remains a public health crisis, with a reported mortality of 1.3 million people in 2022—making TB the second leading infectious killer after COVID-19.1 In the effort to end the global TB epidemic, the World Health Organization (WHO) set a target for reduction in TB incidence rates by 80% in 2030.2 To reach the target and end the global TB epidemic, Indonesia’s government has strengthened the effort by securing the high level of support that led to the enactment of Presidential Decree number 67 in 2021, which emphasizes boosting innovations to enhance the effectiveness of TB interventions that prioritize patient-centered approaches.3 Despite these efforts, Indonesia remains the second leading country with a high TB burden (after India), with the TB incidence at 385 per 100,000 population in 2022.4

The WHO has advocated for the expanded use of digital technologies, including mobile health (mHealth) applications, to support the End TB strategy.5 In general, the use of mHealth apps is increasing due to the advantage of technology and extensive smartphone ownership. A growing body of literature examining mHealth apps suggests their potential to increase the access to services,6–8 provide health-related recommendations, reduce stigma, improve convenience and easy access to healthcare services, improve time and cost efficiency, improve community engagement, increase independence, enhance consistent monitoring from the healthcare providers and self-monitoring by patients, and improve treatment adherence.9–12 The use of these tools grew during the COVID-19 pandemic in response to the need to provide health services remotely.13,14 Despite the challenges such as dependency on geographic region, internet access needs, user characteristics, technical issues, a lack of regulatory and security concern, and maintaining engagement,12,15–18 mHealth apps still provide an opportunity to improve patient health and enable healthcare providers to perform their duties efficiently.19

Digital technologies, especially mHealth apps, play a pivotal role in supporting TB prevention and care in areas such as early diagnosis, treatment adherence, contact tracing, and educational awareness.9,20 These technologies have been recommended as part of tools to enhance patient-centered approaches in TB.21

A descriptive review of mHealth apps globally for improvement of TB treatment and care highlighted several purposes of the TB mHealth apps, including monitoring patient adherence, dosage adjustment, eLearning/information, TB diagnosis, and other related purposes.22,23

Importantly, one of the key benefits of mHealth apps in TB care is the enhancement of medication adherence.9 Several studies examined TB mHealth apps and other digital technologies.22,23 However, research on the effectiveness of mHealth apps for TB care, especially in high-burden countries such as Indonesia, remains limited. This gap underscores the necessity for comprehensive evaluation of TB-related mHealth apps available in the Indonesian market—one of the largest smartphone markets in Asia.24

In addition, treatment adherence is a critical factor in the global fight against TB. Indonesia stands with an 87% treatment success rate and a 47% success rate for drug-resistant tuberculosis (DR-TB),4 highlighting the need for ongoing efforts to improve treatment outcomes. Digital adherence technologies (DATs) offered by mHealth apps present an opportunity to support treatment adherence. However, the development of a comprehensive app that promotes patient-centered care is essential to enhancing TB treatment adherence in Indonesia.

Here, the authors aim to bridge the gap in our understanding of mHealth apps for TB prevention and care in Indonesia by (1) identifying available TB apps, (2) examining their features, (3) understanding their role in supporting treatment adherence, and (4) determining areas of unmet needs, especially for the eastern part of Indonesia. This review seeks to inform digital technology development and foster innovative approaches to strengthen Indonesia’s TB prevention and care program. Through detailed analysis, we aim to provide insights into how mHealth apps can be tailored to the specific needs of end-users, contributing to the global effort to end the TB epidemic.

Methods

Study Design

We conducted a scoping review to assess publicly available mHealth apps, following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Review (PRISMA-ScR).25 Our systematic steps included conducting searches within the Android (Google Play Store) and iOS (Apple App Store) platforms available in Indonesia, screening each search results using established inclusion criteria, downloading the eligible apps, and subsequent thematic analysis for app feature grouping. For identified apps with treatment adherence support features, we conducted literature searches to identify publications related to the app development or evaluation.

Eligibility Criteria and Information Source

Eligibility criteria included being focused on TB care or containing features about TB in Bahasa (Indonesian’s language) with any release date. We considered all publications on apps supporting TB treatment adherence from PubMed and Google Scholar, spanning all years and languages.

Search and Data Charting Process

In October 2021 an independent review15 conducted searches of both stores using the following terms: “Tuberkulosis,” “TBC” “Pengobatan TBC” “TB,” “Tuberculosis,” “TB Indonesia,” “Tuberkulosis Indonesia,” and “TBC Indonesia.” The search was updated in April 2023. Apps that met inclusion criteria were listed and reviewed. Duplicates were removed based on the logo and name. After all duplicates were removed, final apps were listed and downloaded to conduct a detailed review. We collected information based on the description in the app stores and found more information on their websites or YouTube for the apps with unclear descriptions and/or required registration to access the app. The following information was extracted for our analysis: app functionality, last updated, star rating, total reviewers, total downloads, age rate, registration requirement, app target population, and features offered. We extracted information about the development and evaluation of the app for any publication.

Synthesis of Results/Analysis

Thematic analysis was used to categorize the apps according to their predominant features. Specifically addressing our inquiry into apps supporting treatment adherence, a detailed description of such apps was provided. In addition, gaps were identified to inform feature needs for future TB apps. Then relevant published literature about the apps was summarized.

Results

We identified 22 apps focused on TB available for use in Indonesia from the 405 apps returned in the searches. Of the 273 apps remaining after deduplication, 69 were related to TB, and of those, 48 were excluded because they were not for use in Indonesian. Figure 1 shows the app selection flow diagram.

Fig. 1.PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram.
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Apps Characteristics

All the apps were available on the Google Play Store and free to download. Three of the apps were also available in the Apple Store. The number of apps released per year varied over the previous 5 years, with three (14%) up to and including 2018, three (14%) in 2019, seven (32%) in 2020, two (9%) in 2021, six (27%) in 2022, and one in 2023. Of the apps that had reviews, 12 (55%) and 10 (45%) did not have star ratings. Ten apps (47%) required registration or login. For apps with star ratings, one had more than 450 reviews, one had 268 reviews, and the remaining had less than 100 reviews. Regarding the number of downloads, one app (5%) had 100K+ downloads, one (5%) had 10K+ downloads, and 14 were downloaded less than 100 times. For target users, 17 apps (77%) were targeted at the general population and potential TB and TB patients, and four were linked to healthcare providers. Five apps (23%) were intended to be used by healthcare providers. Two apps were released for DR-TB care management. Four apps (18%) could not be opened, and one warned of a bug-related problem. Eleven apps (50%) showed evidence of maintaining regular updates, six apps (27%) had not been updated since their release, and five apps (22%) were only updated within the 20-day period after being released. None of the apps were developed in Papua. A detailed summary of all apps reviewed is presented in Multimedia Appendices 1 and 2. Contact the author for more information.

Thematic Analysis of Functionality

We categorized the features included across the apps into eight main categories: treatment adherence, education and awareness, access to care navigation, communication and community forum, e-consult/telehealth, early diagnosis (screening), data reporting, monitoring and evaluation, and other features (Table 1).




Table 1.Categorization of the included apps (n = 22).


	Feature offered
	Description
	N (%)
	Name of apps





	Treatment adherence
	Features to support and motivate individuals with TB or DR-TB to adhere to medication schedule consistently and complete treatment
	8 (36%)
	TB-ZONE, EMPATI-TB, Bye TBC!, tbc counter, Zero TB, Sembuh TB, Berantas TB, EMPATI CLIENT



	Education and awareness (Education hub)
	Information on TB, including drug resistance, TB guidelines, and health tips for individuals with TB, their family or community
	16 (73%)
	Sobat TB, Dasboard TB Indonesia, TB-ZONE, Empati TB, SIPARU (Sistem Pakar Tuberculosis), Bye TBC!, tb counter, Ramuan Herbal TBC Paling Mujarab, Peduli TB, Sembuh TB, Lapor TBC.id, MOIST TB, Berantas TB, Pantau TB, EMPATI CLIENT, SI BESTIE



	Care navigation
	Offer guidance to help individuals access healthcare facilities or emergency contacts
	10 (45%)
	Sobat TB, WIFI TB, SIPARU (Sistem Pakar Tuberculosis), Entb (e-notification Tuberculosis), Bye TBC!, TIBIKU TB Screening for you, tbc counter, PTB (Peduli TB), Lapor TBC.id, Berantas TB



	Communication and community forum
	A communication platform within an app or linked WhatsApp group designed as a discussion forum for various groups
	5 (23%)
	Sobat TB, tbc counter, Lapor TBC.id, MOIST TB, EMPATI TB



	e-consult / telehealth
	A consultation feature that enables users to seek health advice
	7 (32%)
	Sobat TB, TB-ZONE, SIPARU (Sistem Pakar Tuberculosis Paru), TIBIKU (TB Skrining Untukmu), si BESTIE (Aplikasi Bebas TB), PTB (Peduli TB), MOIST TB, EMPATI-CLIENT



	Self-screening tool
	Quiz-based test to determine if a person might have TB
	4 (18%)
	TB-ZONE, EMPATI-TB, Bye TBC!, tbc counter, Zero TB, Sembuh TB, TIBIKU TB screening



	Data reporting, monitoring and evaluation
	Features enable healthcare providers to efficiently perform data recording, reporting, monitoring, and evaluation tasks
	4 (18%)
	WIFI TB (Wajib Notifikasi TB), EMPATI-TB, entb (e-Notifikasi Tuberculosis), Pantau TB.



	Other features
	Features that do not fall into big categories: exercise, sample tracking, nutrition tracker, education quiz, selling products, a tool to calculate TB drug and spirometry, and legal advice
	5 (23%)
	Sembuh TB, Lapor TB, BERANTAS TB, SITRUST, PIKRUI



	DR-TB: drug-resistant tuberculosis, TB: tuberculosis.





Treatment Adherence-Related Features

Eight apps offered treatment adherence features (Table 2). Most apps had alarm reminders (7, 88%) for users to set their preferred time for medicine reminders. Apps such as Sembuh TB and TB Counter linked the alarm reminder with medication intake reporting for patients. Patients could click to report taking the medication when the reminder notification appeared on their phones. EMPATI-TB and EMPATI CLIENT were developed by one non-profit organization that runs a TB program in Indonesia to monitor, record, report, and mentor DR-TB patients. Healthcare providers use EMPATI-TB to monitor the patients, while EMPATI-CLIENT is for the DR-TB patients to report their daily medicine intake through synchronous or asynchronous video observed treatment (VOT). Apart from EMPATI TB and EMPATI CLIENT, the remaining apps focus on patients with drug-susceptible TB, and only three of the apps had features for self-reporting medication intake. In addition, seven apps for drug-susceptible patients with TB do not have a method to re-confirm whether or not the patient takes the medication at home.




Table 2.Detail treatment adherence functions (n = 8).


	App name/component review
	TB-ZONE
	EMPATI-TB
	Bye TBC!
	tbc counter
	Zero TB
	Sembuh TB
	BERANTAS TB
	EMPATI CLIENT





	Release date
	9-Feb-20
	1-Jul-20
	19-Feb-19
	25-Nov-21
	25-Jan-22
	17-Oct-22
	16-Jan-20
	22-Mar-21



	Update year
	19-Feb-20
	16-Aug-22
	3-Feb-20
	25-Nov-21
	25-Jan-22
	7-Jan-23
	16-Jan-20
	28-Sep-21



	Days from the latest update from release date
	10
	776
	349
	0
	0
	82
	0
	190



	Rating star
	5
	4.3
	5
	5
	NA
	NA
	5
	NA



	Downloads
	100+
	1K+
	1K+
	10+
	10+
	100+
	100+
	100+



	Alarm reminder
	√
	×
	√
	√
	√
	√
	√
	√



	Calendar
	×
	×
	×
	×
	×
	√
	√
	√



	Medication tracking history
	×
	√
	×
	√
	×
	√
	√
	√



	Appointment track
	×
	×
	×
	×
	×
	√
	×
	×



	Video Observed Treatment
	×
	√
	×
	×
	×
	×
	×
	√



	Provider report
	×
	√
	×
	×
	×
	×
	×
	×



	Medication take report
	×
	√
	×
	√
	×
	√
	√
	√



	Treatment milestone tracker
	√
	√
	×
	√
	×
	√
	×
	×



	Only for DR-TB patient
	√
	√
	×
	×
	×
	×
	×
	√



	Publication
	√
	×
	×
	×
	×
	×
	√
	×



	DR-TB: drug-resistant tuberculosis, X: no, √: yes, as relates to app function.





Among the eight apps with treatment adherence features, release dates were from 2020 to 2022. Three apps had not been updated since their release, four had updates in 2022, and one in 2023. Two publications were identified on apps that specifically provided a treatment adherence support feature. One article presenting a preliminary study of the Sembuh TB app reported that, out of 45 recruited users, 10 (22%) maintained app usage over 3 months, exhibiting better treatment adherence for 3 months compared to non-users in the clinic (100% compared to 83%, respectively). However, it was limited to a small sample size, encompassing both patients with drug-susceptible TB and those with DR-TB. In addition, the evaluation period for the use of the interventions was limited to just 3 months.26 The second article detailed the development cycles of the BERANTAS TB app using the Software Development Life Cycle Method with user acceptance testing.27

Education and Awareness (Education Hub)

Most apps (16, 72%) offered specialized features focusing on education and awareness about TB. These apps provide valuable information about the disease, including its causes, risk factors, symptoms, diagnostics, treatment, and prevention. Two apps (10%) focused on educating healthcare providers about specific TB and DR-TB care management guidelines. The two apps went beyond general information and provided information about traditional medicine practices and the legal rights of individuals affected by TB. One government-developed app included access to current data, facts, statistics, and the overall status of TB in Indonesia.

Each app had a specific target audience, ranging from the general population to individuals diagnosed with TB, families or individuals impacted by TB, and healthcare providers. Information of these apps and educational content were delivered through various engaging formats, such as articles, news, videos, pictures, comics, and podcasts. In terms of the source of education content, six apps (27%) did not provide the source of information, and we cannot describe the source of education content for four apps (18%) due to request login. In addition, two apps (10%) no longer could be opened.

Access to Care Navigation

Ten apps (45%) had specific features to guide users on how to access healthcare facilities and emergency contacts. Each app had varying ways to navigate accessing TB care. For example, users could access the information about all the health facilities in Indonesia that offered TB treatment or only specific health facilities or the nearest healthcare centers based on the user’s location. Furthermore, each app had different search methods for accessing the navigation, including keyword-based searches, lists of contact information, navigation links to Google Maps for location-based services, social media links, and direct access to contact information through WhatsApp.

Communication and Community Forum

Five apps (23%) offered community support features with communication capabilities. These apps employed different communication platforms, including from in-app communication to linked WhatsApp groups. The discussion group varied from general, where everyone concerned with TB can be involved, to a group where the TB survivors can share their experiences and tips to help those who undergo the treatment to encourage treatment completion. For instance, Sobat TB provided a communication forum for TB survivors and individuals affected by TB, including family members or parents. Furthermore, another app had a forum that could be used by active TB patients that required registration for access.

E-Consultation/Telehealth

Seven apps (32%) offered e-consultation or telehealth features within their platforms. Each app utilized a distinct mechanism to facilitate access to e-consultation services. For instance, EMPATI-CLIENT enabled patients to send direct messages to healthcare providers, and Sembuh TB allowed users to reach out to healthcare providers, including medical doctors and nutritionists, for reporting or seeking assistance or reporting side effects. Moreover, apps with self-screening capabilities integrated an e-consultation feature when a person was identified as potentially having TB. Consultations could be conducted through messaging or video calls. A few provided a direct link to WhatsApp for users to request further information or guidance.

Early Diagnosis (Screening)

Four apps had self-screening features with a quiz-based test (a series of Yes-No questions) that assessed the likelihood of a person having TB. Once the test was completed, if the results suggested a potential TB case, the user received a detailed explanation, urging them to contact the nearest healthcare provider, or it would offer a direct link to contact healthcare providers for immediate assistance.

Data Report, Monitoring, and Evaluation

Three apps aimed to strengthen the Indonesian TB program by facilitating data reporting, monitoring, evaluation, and contact tracing activities. EMPATI TB was launched to support healthcare providers and community workers in effectively monitoring and evaluating DR-TB patients and recording all the activities and communication among providers. WIFI TB and ENTB (e-Notifikasi Tuberkulosis) primarily focused on improving the public-private mix reporting system, enabling private healthcare facilities to report their TB cases and suspected TB patients to the government with fewer administrative barriers and improved efficiency.

Other Apps Targeting Healthcare

Five apps (23%) have features that did not fall into the main categories identified in this review. For example, the PIKRUI app is used as a guideline in calculating appropriate dosing for TB patients and other related pulmonary diseases. The SITRUST app tracks samples for lab tests. One app also has additional features such as calculating nutrition, exercise, and an online store to sell products from the specific pharmacy brand that sponsored the app’s development. Another app provided legal consultation for reporting mistreatment or injustice for TB patients.

Discussion

In this mHealth app review we identified 22 mHealth apps focused on TB-related care in Indonesia. A prior review conducted by Keutzer et al.,22 which covered all TB-related apps worldwide, had identified five from Indonesia. Among the five apps included in this previous review, four were no longer available on the Google Store. Our findings reported that six apps were developed prior to 2020, while the subsequent 16 were published from 2020 to 2023, indicating a notable increase in the number of apps over the last few years. All the apps were free to download and available on Android, the operating system most often used in the smartphones available in Indonesia.24,28 TB predominantly affects individuals from low socioeconomic backgrounds29–31 and TB care and treatment is in general provided free of charge; therefore, it is expected that all the TB apps in Indonesia are available free of charge.

However, some of the apps had technical issues, such as not being able to be opened, and the record of apps update history revealed that many apps had not been updated since their initial release or had not performed updates for over a year as of our last data collection in April 2023. This raises concerns about app maintenance and whether these apps are current, compatible, relevant, and secure.

Based on the WHO TB guidelines for 2022,1 the goal of health education is to provide essential information, empowering patients to make informed decisions.21 Extensive global literature has shown that improved knowledge about TB is associated with better treatment adherence and completion rate.32–35 In Indonesia, studies have shown that health education is linked to adherence and completion rate,36–38 as well as a reduction in TB stigma.39 Improving TB patient knowledge is crucial not only for patients themselves but also for their families, relatives, and the public. It is a positive development that most of the apps we reviewed provided educational features; however, it was essential to carefully review the content of education to ensure accuracy and relevance. Almost half of the apps had not been updated after they were released. A lack of updates ultimately raises concerns about the currency and reliability of the educational content or the guidelines for healthcare providers. It is concerning that some apps do not provide the sources of their educational content, which can contribute to misinformation and unfounded beliefs. For instance, one app promoting herbal/traditional medicine for TB treatment could lead individuals away from seeking proper medical care and treatment.

The Indonesian health ministry has offered TB education content, including videos and pictures.40 Reliable sources limit the ambiguity of educational materials and ensure accurate information reaches the public. Enhancing the quality and credibility of educational features is vital to empowering TB patients and their families with accurate information for better health outcomes. In addition, it is important that app developers consider the educational content and TB guidelines from the Health Ministry for their apps, which are publicly available.

The WHO recommends a patient-centered approach to TB care to allow all individuals with TB to exercise their rights to receive treatment and care.41 Our review found that less than half of the TB apps available in Indonesia include a care-navigation feature, and about one third offer e-consult or telehealth features. However, several apps are exclusively focused on a single health facility, primarily located in the western part of Indonesia, which raises questions about the preferences of end-users from the eastern regions, such as Papua. Some apps with telehealth linked to WhatsApp were exclusive and limited to users’ familiarity with this platform. In addition, while self-screening features in four apps provide initial assessment for TB detection, there was a risk of misinterpretation without clear guidelines for follow-up, echoing challenges observed with self-testing in the other health context.42

Social support is recognized as crucial for a person/patient to finish the TB treatment successfully.42 Considerable research has focused on social support groups’ effect on motivating TB patients from other patients, TB survivors, and others such as family members or close friends, where TB patients have better outcomes and seeking behavior when supported by the family and community.42–46 Five apps provided discussion forums to allow app members to discuss either specific or general TB, such as tips and sharing experiences. Some of the apps with discussion features only allow those who registered to be involved in the discussion forum. However, it is unclear how the app presents the identity of each person in the discussion forum and how the discussion contents of the forum are monitored. It is crucial to carefully consider how messages are communicated in these forums. Given the persistent stigma associated with TB, revealing personal identities could potentially lead to stigmatizing behavior and affect the credibility of contributions. Therefore, it is critical to prioritize and address significant concerns regarding data security and privacy.

Indonesia implemented the Directly Observed Treatment, Short-course (DOTS) program as the national TB control strategy to ensure that TB patients take their medication under the supervision of a healthcare worker or a treatment supporter. However, with the high numbers of TB cases, providing DOTS in person by healthcare workers can be logistically challenging. Thus, family members were utilized as treatment supporters. This condition is challenging, as one factor contributing to non-adherence is lack of support from family or community.47 In addition, several studies that were carried out failed to provide strong evidence of the effectiveness of DOT in several methods (family DOT, community DOT, or DOT at a health facility) compared to self-administered in improving treatment adherence.48–50

With the recommendation to utilize technology, the availability of several apps in Indonesia has indicated the commitment to provide alternative treatment administered. A patient-centered approach was promoted as an alternative to DOTS to tailor the method of supervision and administration treatment while emphasizing the importance of patient-care provider working together to reach collaborative care. Thus, mHealth as one alternate digital adherence tool should accommodate this principle. However, apps available in Indonesia mostly only provided basic features for patients, with less evidence of interactive features to support patient-provider interaction. Only two apps feature communication with providers and one app for VOT, yet only for DR-TB patients. In addition, none of the apps with the self-report medication feature (besides the app for DR-TB that has the VOT feature) provided a method to verify if the patient takes the medication at home. The absence of detailed documentation on the app development, especially for apps that provided treatment adherence features, makes it difficult to understand whether the available apps in Indonesia sufficiently meet the specific needs of TB patients and healthcare providers. One app described the development and testing of the app yet did not make clear if it is being tested by the end-users, which should include those impacted by TB, such as patients, family, or healthcare providers.

Recommendations

These findings highlight important concerns that should be translated into actionable guidance for technology companies, app developers, researchers, and government stakeholders—particularly TB programs. Thus, we propose a set of minimum essential features for TB mHealth Apps in Indonesia, aligned with WHO DAT recommendations and TB guidelines (Table 3).

Future TB mHealth development in Indonesia should incorporate the essential functions listed above. In addition, app developers and researchers should employ a user-input-driven and culturally sensitive approach that actively involves TB patients, families, and healthcare workers, particularly in underserved regions such as Papua.

Limitation

This study has limitations that should be considered when interpreting the results. Firstly, our search was limited to mHealth apps that were available on an app store (Android and iOS store). We might have missed apps available by other methods that are not published or in use, such as web-based apps. Secondly, for the apps requiring login, we were unable to log in and had to rely on the features reported in the product description and YouTube videos. In addition, several apps appeared to be no longer maintained or available and could not be opened. Although we relied on features and functionality of these apps (e.g., YouTube videos), we may not have captured complete information about the flow of the apps and how they work.

Conclusion

There was an increase in new apps from 2020, reflecting progress to address TB in the country. However, several issues were identified. These include apps being no longer accessible, a lack of systems to ensure confidentiality, and apps including inaccurate information. Findings highlighted a gap of patient-centered apps that facilitate patient-provider communication and collaboration or that include a strategy to verify treatment adherence. No app was specifically tailored for Papua, a unique province of Indonesia known for its diverse and distinct culture, despite having the lowest treatment success rates. Given Indonesia’s diverse culture, varied geography, and unique societal nuances, a user-input-driven developing approach is crucial to ensure the digital tools are tailored to effectively address the specific needs and preferences of Indonesian users. Integrating the minimum standards outlined in this review will enable more equitable, relevant, and effective digital solutions to advance Indonesia’s End TB strategy.
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