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ABSTRACT ARTICLE HISTORY
Mobile health (mHealth) implementation strategies in tuberculosis (TB) contact investigations Received 28 February 2026
are intended to increase community health workers’ (CHWs) engagement in TB contact  Accepted 31 May 2026
investigations and case detection. This scoping review aimed to map and synthesize existing RESPONSIBLE EDITOR
evidence on the design and development of acceptable and feasible mHealth implementa- Stig Wall

tion strategies for CHW-led TB contact investigations. We conducted a scoping review

following the Arksey and O'Malley framework and PRISMA-ScR guidelines. We searched KEYWORDS
PubMed, Scopus, Cochrane Library, Web of Science, and Google Scholar for English- Implementation science;
language studies published through October 2024 on mHealth interventions for TB contact :‘:;::L?teamc;c‘:'%gilcgeaIth;
investigation by CHWs. Eligible studies included empirical studies conducted in high-burden high—burg)eln sett,?ngs ’
countries (HBCs) for TB, HIV-associated TB, and MDR/RR-TB. Studies were screened, and data

were extracted using Rayyan Al-assisted software. We mapped implementation strategies,

barriers, facilitators, acceptability, and feasibility of mHealth interventions. Quantitative find-

ings were described, and qualitative data were synthesized thematically. Nine studies were

included. Most interventions used hybrid mHealth technologies for communication, case

registration, health records, and decision support. Implementation strategies specified actors,

actions, targets, temporality, dose, and justifications. Barriers were related to CHWs, digital

systems, service implementation, and TB-affected persons. Facilitators included stakeholder

support, CHW training, mHealth design, community engagement, and patient-centered

approaches. Overall, CHWs perceived mHealth interventions as acceptable and feasible.

Successful implementation in HBCs requires strengthened CHW capacity, reliable technology,

optimizing interaction between CHWSs and digital tools, and continuous monitoring and

evaluation throughout implementation.

PAPER CONTEXT

® Main findings: Health interventions for tuberculosis contact investigation by community
health workers in three global lists of high-burden countries for tuberculosis, human
immunodeficiency virus-associated tuberculosis, and multidrug-resistant/rifampicin-
resistant tuberculosis are generally acceptable and feasible, but their effectiveness
depends heavily on a clear implementation strategy and the ability to address multilevel
barriers at the individual, technology, and service system levels.

e Added knowledge: Given the ongoing development of digital health interventions for TB
contact investigation by community health workers, this review provides a novel contribu-
tion by systematically mapping seven dimensions of implementation strategies, classifying
barriers and facilitators at multiple levels, and highlighting the importance of synergies
between human actors and digital systems in determining implementation success.

® Global health impact for policy and action: These findings confirm that strategic
integration of mHealth into national tuberculosis policies and programs — with sustained
funding, community health worker capacity building, digital system interoperability, and
implementation-based monitoring - is crucial for closing the contact investigation gap and
accelerating the achievement of the global tuberculosis elimination target.

Background
9 reduction in the TB incidence rate from 2015 to 2023

Globally, the estimated incidence rate of TB was  was 8.3%, well below the World Health Organization
134 per 100,000 (95% UI: 125-145) in 2023. The net (WHO) End TB Strategy’s milestone of a 50%

CONTACT M. Dody Izhar @ mdodyizhar@unja.ac.id @ Department of Epidemiology, Faculty of Medicine, and Health Sciences, Universitas Jambi, JI.
Letjen Soeprapto No. 33 Telanaipura, Jambi 36122, Indonesia

Supplemental data for this article can be accessed online at https://doi.org/10.1080/16549716.2026.2684132
© 2026 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. The terms on which this article has been published allow the
posting of the Accepted Manuscript in a repository by the author(s) or with their consent.


http://orcid.org/0000-0002-3777-0944
http://orcid.org/0000-0003-3198-8851
http://orcid.org/0000-0001-8120-4416
http://orcid.org/0000-0002-4522-1785
https://doi.org/10.1080/16549716.2026.2684132
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/16549716.2026.2684132&domain=pdf&date_stamp=2026-06-09

2 (& M.D.IZHARET AL.

reduction by 2025 [1]. The WHO has called for
a focus on global action in 49 countries included in
three global lists of high-burden countries (HBCs) for
TB, human immunodeficiency virus (HIV)-
associated TB, and multidrug-resistant/rifampicin-
resistant TB (MDR/RR-TB), which together account
for nearly 90% of the estimated global incidence [1].
Active case finding (ACF) among TB contacts in
healthcare and community settings is crucial [2-5]. It
helps close the gap of approximately 3.1 million
undiagnosed and underreported cases worldwide
[1,6-8]. The WHO recommends household contact
investigation as a routine practice in low- and mid-
dle-income countries (LMICs) [8]. The ACF of TB in
HBC:s is very effective with the adoption of a contact
investigation strategy [9,10]. Contact investigations
systematically identify active and latent TB, thereby
identifying eligible candidates for and facilitating the
initiation of preventive therapy [8,11].
Community-based contact investigations, specifi-
cally those led by or involving CHWS, are critical
elements in achieving the end of the TB epidemic
[12,13]. The involvement of CHWs in community-
based contact investigations serves to address gaps in
health service access, particularly for marginalized
communities facing the challenges of chronic infec-
tious diseases like TB [14]. This engagement
enhances surveillance and trust [15], acting as
a vital liaison between society and services to achieve
Universal Health Coverage (UHC) under Sustainable
Development Goal (SDG) 3.3 [6,16,17]. CHWSs sup-
port contact investigation and ACF activities through
coordination with health service providers [12,18,19].
However, CHWs continue to face several barriers
in conducting TB contact investigations, including
difficulties visiting patients and contacts [20], stigma
[21], limited transportation [12,19], fear of being
exposed to TB [22,23], limited data because recording
and reporting are performed manually [24,25], inade-
quate incentives [26,27], and limited coordination
with health service providers [25,28]. These problems
directly impact the lack of information or case index
data, making it difficult to track and find TB-affected
persons, minimal educational activities, or even no
activities at all, resulting in low achievement of TB
case-finding targets in the community [25,28].
To address these barriers, mHealth has emerged as
a new approach with significant potential to help
overcome efforts in TB prevention, detection, treat-
ment, and management [29]. Digital technology can
strengthen healthcare systems [30] while still adapt-
ing to local and national guidelines [31]. Based on the
Classification of Digital Interventions, Services, and
Applications in Health (CDISAH), digital functional-
ity meets needs or overcomes issues in the health
service system, and types of applications and services
are used [32].

Given the potential of digital technology interven-
tions for TB contact investigation involving CHWs,
and the limited availability of mHealth interventions
in HBCs [29,31], as well as the persistence of real-
world barriers to interventions that contribute to the
lack of acceptability and feasibility of mHealth imple-
mentation [33,34]. Therefore, it is necessary to iden-
tify and map previously implemented mHealth
interventions through a scoping review across
HBCs. This scoping review aims to map mHealth
interventions, implementation strategies, barriers,
and facilitators to inform the design of acceptable
and feasible mHealth programs led by CHWSs in
HBCs.

Methods
Protocol and registration

This scoping review protocol was registered on
7 October 2024, under the Open Science Framework
(OSF) (https://doi.org/10.17605/OSF.IO/M3A8V).

Study design

This scoping review followed the framework estab-
lished by Arksey and O’Malley [35], enhanced by
Levac et al. [36], and the Joanna Briggs Institute’s
systematic scoping review guide [37,38]. The process
comprised six stages: (1) identify the research ques-
tions; (2) identify relevant studies; (3) study selection;
(4) chart the data; (5) collate, summarize, and report
the results; and (6) consultation. The review was
conducted according to a predefined protocol and is
reported in adherence with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
extension for Scoping Reviews (PRISMA-ScR) (see
Supplementary Material 1) [39].

Research questions

(1) How was the mHealth implementation strat-
egy used in TB contact investigations by
CHWs?

(2) What barriers and facilitators affect the imple-
mentation of mHealth in TB contact investiga-
tions by CHWs?

(3) What are the acceptability and feasibility of
mHealth implementation strategies in TB con-
tact investigations by CHWs?

Data sources and search strategy

Based on the research question and the eligibility
criteria for the studies to be reviewed, we used the
Population, Intervention, Comparison, and Outcome
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(PICO) framework. The population for this scoping
review was CHWs or other relevant terms used in the
literature who conducted TB contact investigations.
The CHWSs population was based on the definition of
implementation research (IR), that is, ‘who’ refers to
those who manage and implement the intervention,
and allows for a combination with public servants
and the general public [40]. However, a comparison
group was not required, given that the purpose of this
review was to map the implementation landscape (see
Supplementary Material 2).

Furthermore, several relevant studies were
selected. The literature search strategy used the Peer
Review of Electronic Search Strategies (PRESS) [41],
applied by one author (MDI) and one academic
librarian from Universitas Gadjah Mada, to the elec-
tronic databases PubMed, Scopus, the Cochrane
Library, Web of Science, and additional records iden-
tified through Google Scholar searches.

The pilot search was conducted in October 2024.
The search was limited to papers published in English
without year restrictions. A standardized set of search
terms consisting of ‘community health workers’,
(‘contact investigation’ OR ‘contact tracing’), ‘tuber-
culosis’, ‘mobile health’, and (feasibility OR accept-
ability OR effective*) was used for both the electronic
databases and Google Scholar. The search was con-
ducted independently by two authors (MDI and WI),
resulting in 576 records from electronic databases
and 263 additional records from Google Scholar to
complement the search (see Supplementary
Material 3).

Study selection

Our initial search results from electronic databases
and supplementary records included 839 papers,
which were then entered into the new.rayyan.ai soft-
ware [42] for a three-stage selection process (title,
abstract, and full text) conducted by two authors
(MDI and AW). A senior reviewer (YM) provided
input during the screening, data extraction, and ana-
lysis stages and provided critical comments on the
manuscripts. Of the 839 papers, 751 were included
for screening after 88 duplicates were removed.

For inclusion, empirical studies published up to
the time of the search, all types of study designs,
English-language articles published in journals and
gray literature, focused on the acceptability and fea-
sibility of mHealth implementation for CHW-led TB
contact investigation in HBCs, and met the prede-
fined population, concept, and context criteria (see
Supplementary Material 4). Papers published in the
form of discussions, opinions, theses, letters to the
editor, conference abstracts, and comments were
excluded.
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From the screening results, 728 papers were
excluded based on title and abstract review because
they were not relevant to the research question, did
not meet the inclusion criteria, or were included in
the exclusion criteria. The final selection stage, from
the full-text review (n = 23), was conducted to evalu-
ate eligibility, and 14 papers were excluded. Finally,
the selected papers (n =9) were included in the scop-
ing review and exported to Mendeley V1.19.8. (List of
databases in RIS format). The entire selection process
and the reasons for exclusions are documented in
Figure 1.

Data charting and synthesis

All studies included in the scoping review were sub-
sequently subjected to data extraction. Before the data
extraction process, the variables for extraction were
agreed upon by all the authors (see Supplementary
Material 5).

Extracted data were synthesized and reported
according to the IR framework for mHealth use in
CHW-led TB contact investigation, including (1)
mHealth implementation strategies based on dimen-
sions such as the actor, the action, action target,
temporality, dose, and justification; (2) barriers and
facilitators of mHealth implementation; and (3)
implementation outcomes: acceptability and feasibil-
ity. The results of the quantitative analysis are pre-
sented descriptively through tables, frequency
distribution tables, and statistical summaries. In qua-
litative analysis, we synthesize findings thematically
and transform them into appropriate text units.

Consultation

Based on sufficient study evidence from the scoping
review, we further consulted with TB program man-
agers at the district and provincial levels in Jambi
Province, Indonesia, as well as the Doctoral
Program in Medical and Health Sciences, Faculty of
Medicine, Public Health, and Nursing, Universitas
Gadjah Mada, to obtain additional advice and infor-
mation to design and develop an evidence-based and
contextual mHealth implementation strategy in TB
contact investigation involving CHWSs, which can
serve as a pilot for the future.

Results

In total, nine papers were included in this scoping
review. Articles were published between 2014 and
2023, and most (n=6) were conducted in sub-
Saharan Africa (e.g. Botswana, Kenya, and Uganda)
and parts of Asia (n=3) (e.g. Cambodia, Pakistan,
and Indonesia) (Table 1).
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Figure 1. PRISMA flow diagram.

Study setting and design

Most studies were conducted in urban settings (n =5)
[33,34,43,48,49], with limited evidence from urban
and suburban settings (n=2) [45,47], rural areas
(n=1) [46], and remote-low internet access (n=1)
[44]. The most frequently used method is mixed-
methods studies (n=3) [33,44,46], and two studies
use the design and development research approach
(n=1) [45] and a design science research approach
(n=1) [47], while the remaining studies used
a survey approach (n=1) [43], exploratory study
(n=1) [49], randomized household trial study (n=
1) [34], and case study (n=1) [48] (see Table 1).

Types of mHealth technology

Six studies (75%) used hybrid mHealth technologies
that combined multiple digital components within
their operational frameworks (e.g. mobile app +
SMS, mobile phone + SMS, mobile app + web, and
mobile phone/tablet app).

Based on the CDISAH [32], we identified four
classifications of Digital Health Interventions
(DHIs) as digital functionalities designed to address
healthcare system challenges: 1) targeted communica-
tion to persons via mobile apps+ SMS [34,49] and

=)
c Record identified through database Additional records identified through
.g searching [n = 576] Google Scholar search [n = 263]
©
= PubMed [n = 14] Articles publish [n = 182]
=z Scopus [n = 523] Grey literature [n = 81]
3 Cochrane Library [n = 27]
= Web of Science [n = 12]
~
— v v
Records after duplicates removed
[n=751]
Title and abstract Records excluded
> screening —> [n=728]
E [n=751] o Literatur review [n = 191]
[ o Not related to TB contact
o investigation [n = 449]
& o Not related to CHWs [n = 7]
¢ Not related to mHealth [n = 7]
e Study protocol [n = 8]
e Guidance documents [n = 3]
* Wrong publication type [n = 47]
o Ineligible study design [n = 10]
e Others [n =6]
~—
L4
= . . :
= Full-text articles Full-text articles excluded, with
:g’ assessed for eligibility > reasons [n = 14]
ﬁ [n=23] ¢ Not countries with a high-burden of
TB, HIV-associated TB, and MDR/RR
—_ TB[n=2]
¢ Not relevant to use mHealth in TB
L\ 2 contact investigation by CHWs [n = 6]
o . K ¢ Implementation outcomes do not
% Studies included in meet study criteria [n = 3]
3 scoping review o Described the development of
e [n=9] mHealth for TB contact investigation
= [n=1]
) ¢ Review/perspective article [n = 2]

mobile phones+SMS [43], 2) identification and
registration of persons using biometrics [33] and
mobile phone/tablet apps [44], 3) person-centered
health records via mobile phone/tablet apps [45], 4)
healthcare provider decision support using mobile
apps [46] and mobile apps + websites [47] (Table 1).

Implementation strategy

In this scoping review, we explore seven dimensions
of one of the prerequisite components for measuring
implementation strategies [50], namely specifications,
including actors, actions, action targets, temporality,
dose, implementation outcomes, and justification in
answering the first research question. The prerequi-
site components for measuring implementation strat-
egy on the basis of CDISAH [32] (Table 2).

Actors

CHWs were the primary implementers across studies,
although terminology varied (e.g. community health
volunteers (CHVs), lay health workers (LHWS), care-
takers, and health cadres), as actors who conduct
and/or participate in TB contact investigations
(Table 2). Information about the characteristics of
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the actors is mostly not presented in the papers, from
the few papers that do report, it is known that the
actors are aged between 17 and 56years [33,47],
secondary education (80%) [33], graduates (70%)
[47], training in mHealth interventions
[33,43,44,47], trained CHWSs [34,43,46,47], incentives
[43], and reimbursed [34].

Actions

The Action in this review is the implementation of
mHealth applications and functions in TB contact
investigations by CHWs, including (1) targeted com-
munication to persons (n=3), such as ‘CommCare
Messaging’ mobile app interventions [34], SMS-based
delivery of sputum test results influencing the experi-
ences and behaviors of TB household contacts [49],
and mobile phone and SMS interventions [43]; (2)
identification and registration of persons (n = 2), such
as multispectral fingerprint scanner connected to off-
line software ‘biometrics’ [33], and the use of offline-
capable CAPI replaced PAPI [44]; (3) person-
centered health records (n=1), such as mobile
phone/tablet app interventions designed and devel-
oped through Open Data Kit (ODK) and HTC
FlyerTM [45]; and (4) healthcare provider decision
support (n=2), such as the Presumptive Pediatric
TB Mobile Android Application (PPTBMAPP) [46],
and the development, intervention, and evaluation of
the Android app and website ‘SIKRIBO™ [47].
A detailed description of these actions is presented
in Table 2.

On the basis of action dimension, mHealth inter-
ventions and functions are integrated with existing
health care systems (see Figure 2) and aligned with
the WHO operational handbook on the management
of tuberculosis in children and adolescents [51].
mHealth technology is utilized for communication
with HCWs [46,47], receive automated notifications
and reminders about index case home visit schedules
from HCWs [46], identification and registration data
[33,44], receive decisions from the app regarding the
results of identifying TB clinical symptoms and diag-
nostic tests used as information for result delivery
[34,46,47], facilitate referrals and follow-ups to
healthcare facilities [34,43,46,49], support treatment
evaluation [34,43,47,49], and provide health educa-
tion to household and close contacts [47,49]. The use
of mHealth can accelerate the completion time of
investigations [45,46], reduce the waiting time for
the delivery of diagnostic test results [43], and
shorten reporting time for investigations [45].
Server support and online data storage can enhance
data integrity and accessibility for healthcare facilities,
TB program managers, and the NTP, thereby sup-
porting monitoring, evaluation, and feedback pro-
cesses on TB control programs [44].

Action target

In this review, we grouped these into four action
targets (see Table 2), including (1) household con-
tacts TB investigation in adult and pediatric groups
[33,34,45,49]; (2) close contact TB investigations,
including presumptive TB screening in poor urban
settlements for individuals aged > 15 years [43], and
individuals aged < 15 years with a history of outpati-
ent visits near TB clinics in hospitals [46]; (3) pre-
sumptive TB screening for individuals with remote or
low internet access [44]; and (4) screening for TB-
affected persons in urban and suburban settings by
health cadres [47].

Temporality

Seven studies were conducted between 2012 and
2021. The mHealth interventions across different
technology types were implemented over study peri-
ods ranging from 2 to 12 months [33,34,43-46,48,49],
whereas one study did not report information on
implementation time and study duration [47] (see
Table 2).

Dose

The dose dimension in this review refers to the fre-
quency, duration, intensity, or completeness of
implementation of various mHealth interventions
and how these aspects are measured. Key indicators
include response time (days/week/minute)
[34,43,45,49], intervention completion rates (percen-
tage or proportion) [33,34,43,46,47], and the number
of identified participants [44] (see Table 2).

Justification

mHealth interventions in the context of TB contact
investigations conducted by CHWs were supported
by implementation evidence demonstrating their
acceptability and feasibility. These interventions
were designed to optimize communication
[34,43,48,49], identification and registration [33,44],
patient data management [45], and decision-making
support [46,47], with detailed information presented
in Table 2.

Barriers and facilitators of mHealth interventions

This review identifies a predominance of barriers
over facilitators in the mHealth-supported TB contact
investigations, addressing the second research
question.
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Figure 2. Implementation and function of mHealth in TB contact investigations by CHWs.

Barriers

We identified 24 barriers to mHealth implementation
experienced by CHWs (Table 3), which were consis-
tent across studies and classified into four categories:
CHW-related factors, digital technology systems, ser-
vice implementation, and TB-affected person factors.

CHW-related factors

CHW-related factors contributed the largest propor-
tion of implementation barriers (37.5%, n=9), parti-
cularly in Uganda (n=6). The most frequently
reported barriers were limited soft skills in TB con-
tact investigations [33,34,43,47] and lack of confi-
dence in the intervention [33,34,47]. Additional
barriers included unclear criteria for CHW selection
[44,45,48], poor communication [33,49], absence of
intervention protocols [34,44,46], and inadequate risk
mitigation during implementation [34].

Digital technology systems

We classify four barriers related to digital technology
systems, including unstable cellular network and
internet connectivity [45,46], which hindered the
uploading of household contact and suspected TB
data. Hardware and software malfunctions
mHealth components further reduced effectiveness
and discouraged CHWSs’ use [33,48]. In addition,
the lack of end-user needs assessment during the
design, development, and intervention phases limited
usability [33,34], while high development and main-
tenance costs constrained the scalability of digital
health systems [48].

in

Service implementation

Three main issues emerged from the six barriers to ser-
vice implementation. These include data quality barriers,
such as the underestimation of presumptive TB cases
[43,46], lack of data quality assurance [33,44-46], and
lack of infrastructure data [34,45]. Unclear implementa-
tion processes, such as a lack of intervention protocols
and record-linking technology [44], and limited field
supervision and formative evaluation [44,48]. Limited
funding, such as high implementation costs [43,48].

TB-affected person factors

We identified five barriers associated with TB-affected
persons. TB-related stigma was the most frequently
reported barrier [34,47-49], and data quality uncertainty
was caused by proxy symptom screening and the
Hawthorne effect [43,45]. Additional barriers include
limited TB knowledge [34,47], inconsistent interview
times [43], low literacy, and limited access to digital
technology [34,49]. Collectively, these factors increased
the burden on CHWs and reduced the functionality of
mHealth.

Facilitators

We identified eleven facilitators, six studies reported
more than two facilitators, six studies reported more
than two facilitators [33,34,43,44,46,47], while one study
identified only one facilitator [49] (see Table 3). For the
identified enabling factors, there were two factors high-
lighted by more than three studies and more than two
countries, namely, TB contact investigations involving
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Table 3. Barriers and facilitators in mHealth implementation strategy for TB contact investigations.

Categories of barriers and facilitators

Study ID*
Uganda Cambodia Pakistan Botswana Kenya Indonesia

BARRIERS

CHW-related factors
No employment contract [44]
Lack of human resources [45]
Fear of contracting TB [34]

Inadequate training and/or guidelines on TB contact investigations using mHealth m 1l

[44,46]

Lack of soft skills related to TB contact investigations (e.g. ignoring symptomatic m m m
individuals, mixed opinion about intervention, difficulty explaining intervention

components, limited ability) [33,34,43,47]
Complex deliveries and activities (workload) [34,44]

Misalignment of work time and implementation schedules (conflicts) [33,49]
Lack of confidence in intervention (e.g. mistrust of technology, low confirmation of
receipt of SMS messages, lack of experience using the app) [33,34,47]

Inconsistency of incentive/reimbursement/compensation [45,48]
Digital technology systems

Instability of mobile network and low internet connectivity [45,46]

Malfunction of hardware and software in mHealth components [33,48]

Lack of end-user needs assessment in development and intervention [33,34]

Prohibitive development and maintenance costs [48]

Service implementation
Underestimation of presumptive TB cases likely occurred [43,46]
Lack of infrastructure data (e.g. location household/map) [34,45]

= 334

3334

Unclear protocol intervention, and record linking technology (paper-based to digital- m

based) [44]

Lack of data quality assurance (e.g. inconsistency of data entry, limited data

mentoring) [33,44-46]
Limited field supervision support, and formative evaluation [44,48]
High implementation costs [43,48]
TB-affected person factors
Lack of knowledge about TB [34,47]
Inconsistency in interview timing (e.g. busy with work) [43]
TB-related stigma (anxiety, avoidant) [34,47-49]

3 4O 493 4
=

Uncertainty of the observed data quality (e.g. symptom screening was conducted m m

through proxies, the Hawthorne effect) [43,45]

Low literacy and accessibility to digital technology. (e.g. lack of confidence in SMS m

results in limited follow-up intentions) [34,49]
FACILITATORS

Involvement of local government and NGOs in the implementation [34,43,44] m m m

Active engagement in care was discussed with patients [43]

Operational factors were recognized and addressed during the pilot [45]

Use of open-source app [34,45,47]

Local input shaped the mHealth intervention design [34,48]

Patient belief in TB cure and seeking further evaluation [49]

TB contact investigations involve trained CHWs [33,34,43,46,47]

CHWs training on mHealth technology and problem-solving [33,44,47]

Active community involvement in facilitating implementation strategies [33,43,47,48]

Iterative design incorporates feedback from users [46]

Regular feedback to measure appreciation and timely intervention [44,46]

e e e e |
=
=
=
=]

m
M m

*Country where study was conducted; TT: yes; CHWs: community health workers; TB: tuberculosis; SMS: short message service; app: application; NGOs:

nongovernmental organizations.

trained CHWS s [33,34,43,46,47], and active community
involvement in facilitating implementation strategies
[33,43,47,48]. We also identified the relationship between
facilitators and barriers, as a study in Pakistan revealed
that training on mHealth technology and problem-
solving was a facilitator, whereas inadequate training on
TB contact investigations using mHealth was a barrier to
successful implementation [44].

Implementation outcomes

Acceptability and feasibility are implementation out-
comes that represent CHWSs’ perceptions of mHealth
interventions in TB contact investigations, based on
their functionality, and address the third research

question.

Acceptability

Acceptability refers to CHWSs’ perceptions of the
appropriateness, appeal, and acceptance of imple-
mentation strategies in TB contact investigations
[52,53]. Seven studies reported on the acceptability
of mHealth implementation (Table 2).

Mobile apps with SMS functionality were gener-
ally perceived as acceptable for delivering sputum
test results and follow-up instructions. However,
over time, there was a decline in the perceived
acceptability of one-way SMS due to the low pro-
portion of contacts who received and confirmed
SMS messages, incomplete delivery of interven-
tions, and lack of trust in the app [34,48].
Household contacts reported mixed responses,
including relief and anxiety, suggesting that SMS



should complement rather than replace direct
CHW interactions [49].

CAPI interventions were also reported as accepta-
ble for recording and improving data quality in ACF
activities conducted in remote or low-internet set-
tings, being perceived as user-friendly, useful, conve-
nient, safe, and effective in managing their use [44].
Similarly, biometric systems were initially well
received, enhancing CHWSs’ motivation and per-
ceived professional capacity; however, technical mal-
functions reduced usability and acceptance over time
[33,48].

Mobile and tablet-based apps developed using
ODK and HTC Flyer'™ were acceptable alternatives
to paper-based contact tracing. The apps were per-
ceived as useful, acceptable, and appropriate alterna-
tives to paper-based contact tracing [45]. Likewise,
the SIKRIBO app was perceived as user-friendly,
uncomplicated, liked, and instilled confidence in TB
screening and detection by health cadres [47].

Feasibility

Feasibility refers to CHWSs’ perceptions of whether
mHealth interventions in TB contact investigations
are practical, implementable, and easy to use [52,53].
Eight studies reported on the feasibility of mHealth
implementation (Table 2).

Mobile phone and SMS-based interventions were
generally perceived as feasible for supporting ACF by
enabling timely notification of diagnostic results,
reducing delays, and facilitating treatment initiation
and completion [43]. Meanwhile, a mobile app with
SMS facilities can be easily used to notify sputum test
results and follow-up instructions to household con-
tacts, but did not significantly improve the complete-
ness and yield of home-based TB contact
investigations, due to the complexity of the interven-
tion, the lack of guaranteed mobile phone ownership
among TB household contacts, and fewer than 20%
of SMS messages achieving their intended effect
[34,48].

CAPI interventions were feasible in remote areas
or with low internet access, improving data comple-
teness and usability in TB screening activities [44].
Similarly, biometric systems were feasible during
pilot implementation, with a 70.1% success rate in
fingerprint registration, although feasibility declined
over time due to technological instability [33].

Mobile and tablet-based apps developed using
ODK and HTC Flyer™ were also feasible, easy to
use, provided quality information and interfaces, sim-
plified data entry and reception, sped up report writ-
ing, and effectively shortened the median contact
tracing time compared to paper-based approaches
[45]. In addition, the PPTBMAPP intervention
improved presumptive TB screening. The app was
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easy to use, facilitated communication and linkage
to TB clinics, and supported daily workloads [46].
Meanwhile, the SIKRIBO app intervention was feasi-
ble, easy to use, easy to learn for data recording,
integrated, and supported monitoring of health
cadres during TB screening and diagnostic follow-
up activities [47].

Discussion
Implementation strategy

Studies on the use of mHealth in TB contact investi-
gations by CHWs are still developing worldwide, with
evidence largely concentrated in a limited number of
HBCs, primarily from sub-Saharan Africa and parts
of Asia, and mostly conducted in urban or semi-
urban contexts.

Given that most included studies were conducted
in HBCs that are also LMICs, the findings should be
interpreted within similar implementation contexts.
Therefore, the generalizability of the review results is
not universal, but rather appropriate for contexts
with limited resources, CHW-based service models,
and similar health system capacities. Differences in
study settings, including urban and rural settings, and
areas with low internet connectivity, suggest that
implementation outcomes are also highly dependent
on contextual factors.

WHO recommends increasing high-quality
research on digital interventions for TB treatment
[54]. Among the nine studies we identified,
mHealth interventions in TB contact investigations
involving CHWs mostly use hybrid mHealth technol-
ogies to meet needs or overcome challenges in the
healthcare system. While this integration enhances
functional flexibility, it also introduces additional
layers of complexity in implementation, particularly
in resource-constrained settings where infrastructure
and technical support are limited. We highlight four
functional classifications that focus on the appropri-
ateness of technology type to their function, while the
identification of needs and health system challenges
(HSCs) has not been reported. HSCs are a starting
point for program planners to track specific issues
that need to be addressed and then enable the selec-
tion of appropriate DHIs [32,55].

In implementation strategies, mHealth interven-
tions are determined by the actors or stakeholders
who use them [56]. With respect to the community,
CHWs as actors play a crucial role in TB contact
investigations in their communities, as they can
ensure a holistic and sustainable approach to help
mitigate resource, geographic, TB prevalence, health-
care capacity, social, economic, and cultural barriers
[12,57]. However, our findings indicate that the effec-
tiveness of mHealth-supported interventions is not
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solely determined by CHW involvement but by the
alignment between CHW capacity, training, and the
technological and system-level support available.
Furthermore, involving trained CHWSs can facili-
tate interventions. However, for new program inter-
ventions, consideration should be given to the
selection process, detailed explanation of the inter-
vention, provision of training, delivery, risk mitiga-
tion, compensation/wage costs, data collection and
utilization activities, and employment contracts to
increase confidence, responsibility, comfort, and pro-
ductivity in the operationalization of activities to be
carried out before the intervention is performed [58].
All actions in contact investigations, contact tra-
cing, and/or screening conducted by CHWSs are based
on WHO recommendations [8,51]. Most studies uti-
lized home visits targeting TB index cases, household
contacts, and close contacts; however, these actions
primarily targeted individuals aged > 5 years, with no
reported data for those aged <5 years. WHO guide-
lines recommend that household and close contacts
aged < 5 years should be prioritized, while individuals
aged 2 5 years should undergo systematic TB screen-
ing [59]. An evidence-based review stated that 83% of
children aged <5 years with TB infection developed
TB disease, while infants without tuberculosis pre-
ventive treatment (TPT) face an 18% risk of develop-
ing TB disease after 2years of exposure; TPT has
been shown to reduce this risk by up to 91% [60].
Regarding temporality and dose, this review shows
that almost all studies have gone through an imple-
mentation process that supports TB service delivery.
From a temporal perspective, mHealth interventions
are implemented over a limited period and primarily
focused on pilot or trial phases, thus not fully reflect-
ing long-term sustainability or epidemiological
impact. From a dose perspective, implementation is
based on response time, the level of intervention
comprehensiveness, and the number of individuals
reached, indicating a diversity of measurement stan-
dards used. Dosage can be used as an indicator of
adherence and to evaluate the relationship between
implementation  efforts and outcomes [50].
Temporality and dosage are important dimensions
in IR, determining when and how intensively strate-
gies are implemented, enabling accurate measure-
ment and replication. More consistent interventions
tend to improve service efficiency, although they do
not always correlate directly with clinical outcomes.
In our view, although technical challenges and
limitations in the field implementation of mHealth
still exist, we argue that mHealth implementation
strategies have great potential to address TB contact
investigations in HBCs by involving CHWs, particu-
larly in settings with similar health system capacity
and digital infrastructure. However, this potential is
highly contingent upon contextual readiness,

including infrastructure, governance, and human
resource capacity, suggesting that mHealth should
be viewed as a system-dependent intervention rather
than a standalone solution.

Overall, mHealth interventions should clearly
define the seven dimensions outlined above. Health
program managers and mHealth developers should
note that the description of the implementation strat-
egy should be packaged in a detailed protocol or
operational guidelines that explain how the interven-
tion will be delivered, while ensuring ongoing evalua-
tion and adaptation to local contextual needs to
improve the acceptability and feasibility of mHealth
in TB control. Furthermore, despite the sophistica-
tion of mHealth, the scalability of interventions when
scaled up is influenced by factors beyond the digital
technology itself, including health system readiness,
digital infrastructure, and ongoing policy support,
reinforcing the need for integration into NTP.

Barriers and facilitators of mHealth interventions

Barriers. In CHW-led mHealth interventions, pro-
gram leaders must carefully select qualified CHWs
[61]. However, our review found that none of the
included studies reported explicit criteria for CHW
selection. Furthermore, lack of communication
between HCWs and CHWSs impacts CHWSs’ percep-
tions of intervention complexity, reduced trust, and
fear of TB exposure, thus limiting mHealth accep-
tance and use [19,25]. mHealth and CHWSs are two
different aspects, namely technology and human
behavior, so it is necessary to align the design of
digital tools with the specific needs of CHWs. Lack
of attention to user needs and experiences contributes
to the failure of technology adoption [62].

In addition, factors related to the lack of technical
support for digital technology systems hinder the
acceptability and feasibility of mHealth implementa-
tion. Technical support is an important requirement
that decision-makers need to consider when imple-
menting district health information systems [63].
Digital health interventions in various other health
programs in LMICs show that although mHealth
interventions are often well-received, their effective-
ness is often limited by systemic and contextual bar-
riers. Reliable mobile network infrastructure and
stable internet connectivity are also determinants of
the sustainability of mHealth implementation in
ensuring the reliability of mHealth technology in its
implementation [64], as technology reliability is one
of the main extrinsic limiting factors that affect the
scale of digital health intervention projects, in addi-
tion to network bandwidth and the availability of
electricity to charge devices [65], and limited access
to smartphones or internet connectivity [66].



Equally important barriers related to privacy and
data protection in digital information systems must
also be prioritized in their implementation. However,
none of the studies we reviewed detailed the data
security systems of mHealth interventions. The use
of mHealth for data collection, storage, and transmis-
sion must be accompanied by data security mechan-
isms and protect user privacy [67]. Weak regulations
and the implementation of data protection in infor-
mation systems increase the risk of unauthorized
access and potential exploitation of patient informa-
tion. Therefore, integration with national platforms,
including improved governance and enforcement of
data security and protection regulations [63-66], is
crucial to ensure safe and ethical implementation.

TB patient data management remains highly sen-
sitive information within communities in HBCs
[68,69]. Informed consent is crucial for data collec-
tion, communication, and follow-up using mHealth
due to the potential for information leakage, stigma,
and other negative social impacts [21,34]. However,
the digital literacy gap in TB-affected communities
limits patients’ understanding of how their data is
used [69]. Therefore, the ethical implementation of
mHealth requires robust data security systems, such
as encryption and access activation, as well as privacy
protection and good governance.

Notably, the high cost of developing, implement-
ing, and maintaining digital health technology
impacts organizations” ability to develop or expand
digital technology systems. To obtain significant
funding, such as budgets or recovery costs from
national financing sources, mHealth implementation
must be well-designed and managed throughout the
project [67]. Therefore, it is crucial to mobilize addi-
tional resources, such as cooperation with national
and/or international development partners, consider-
ing the limited financial resources in HBCs, to ensure
sustainable implementation.

Additional systemic barriers include weak health
systems, lack of infrastructure data, and underutilization
of information systems, which contribute to incomplete
TB data collection and reporting [70] and underestima-
tion of the number of TB-affected persons [71].
Furthermore, the absence of clear intervention proto-
cols, inadequate data support, and limited oversight
contribute to suboptimal implementation. To address
these issues, mHealth interventions should include clear
pre-implementation protocols [29], data quality support
for contact tracing [72], and field monitoring and for-
mative evaluation that can provide constructive feed-
back during the implementation process and make
necessary adjustments [31].

The presence of several barriers associated with TB-
affected persons in this study represents a complex issue
that limits engagement with mHealth initiatives [25,73]
and even limits TB patients’ intention to follow-up
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[68,69]. We highlight factors such as lack of knowledge,
stigma, and uncertainty about data quality in symptom
screening as requiring special attention in mHealth
implementation, as mHealth functions are designed to
address these three issues. Therefore, to fulfill its func-
tion, the implementation of mHealth must include an
educational component, reduce stigmatization, standard
protocols for data collection and quality, symptom
assessment, and ensure that CHWSs are adequately
trained to use mHealth [74-78].

Facilitators. Several facilitator factors in this study
contributed to the successful implementation of
mHealth interventions in TB contact investigation
by CHWs.

We highlight collaboration between local govern-
ments and NGOs as a facilitator in the implementa-
tion of mHealth initiatives, particularly the
implementation of the DHI policy for TB contact
investigation within a health framework that is
appropriate and aligned with broader health policies
[65], contributes to more effective resource allocation
[48], and serves as a significant source of funding
[67]. Furthermore, NGOs have a unique ability to
engage directly with communities, and their grass-
roots connections can increase awareness and accep-
tance of mHealth interventions [48]. Therefore, in the
context of mHealth implementation, strategic colla-
boration is crucial as it facilitates the creation of an
environment that encourages mHealth acceptance
and obtains resource support, including policies,
infrastructure, and financing for the feasibility of
mHealth implementation.

Specifically, the involvement of trained CHWs in
several studies provided greater value due to resource
limitations and ensured that activities could run effec-
tively, efficiently, and accurately [61]. In practice,
trained CHWs offer benefits such as better case detec-
tion [21,48], improved connectivity with health services
[21,79], increased patient engagement and compliance
[48], cost efficiency [79], and better data management
[72]. In short, the implementation phase is more direc-
ted at developing skills related to the effective use and
utilization of mHealth technology [80].

Furthermore, active involvement and positive com-
munity responses also play a role in facilitating the
success of CHW-led mHealth interventions, as they
involve CHWs who are part of their communities
[48]. This involvement provides benefits in terms of
facilitating CHW follow-up on investigation results,
such as expediting the referral process, proactive out-
reach for case detection, and facilitating monitoring and
evaluation of TB contact investigations, due to commu-
nity trust in CHWs.

A critical aspect that needs to be considered and is
key to the success of mHealth implementation lies in
the design and development of mHealth interven-
tions. We explored the results of several other studies
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in similar contexts with different programs, which
similarly demonstrated that mHealth implementation
can be optimized through an iterative design
approach that integrates user feedback and local
input [65,81,82], uses open-source apps, and provides
intensive training for CHWs on mHealth technology
and problem-solving [25,82]. Furthermore, regular
feedback to gauge user appreciation [81], and identify
and address operational issues that arise during the
pilot phase can also significantly improve the optimi-
zation of mHealth interventions [83].

Meanwhile, mHealth interventions, by involving
patients as key stakeholders in shared decision-
making, result in personalized, needs-based care
plans and instill confidence in TB recovery. In this
regard, digital health technology serves as an instru-
ment to complement direct interactions from health-
care providers [49], while still prioritizing patient-
centered care in providing quality services [84], and
strengthening patients’ psychological recovery by
complying with TB treatment follow-up instructions
[85]. In addition, information-based interventions at
the community level can help reduce stigma and
promote support networks for those undergoing
treatment [86]. Factors that facilitate the acceptability
and feasibility of mHealth interventions in TB con-
tact investigations by CHWs need to be prioritized,
while direct barriers are controlled.

Implementation outcomes

Based on an evaluation framework [87] using an
implementation outcomes approach, acceptability
and feasibility are indicators for measuring the suc-
cess of an implementation process or strategy [52,88].
Across studies, acceptability and feasibility were pri-
marily assessed through qualitative perceptions and
quantitative implementation indicators, with limited
use of standardized IR approaches.

Acceptability

Acceptability is a multifaceted construct that reflects
the extent to which individuals who provide or
receive health care interventions are deemed appro-
priate on the basis of the cognitive and emotional
responses experienced from the interventions per-
formed [89]. The perception of CHWs as individuals
who provide and implement mHealth interventions
states that mHealth functionality is appropriate,
appeal, and acceptable as an implementation strategy
in TB contact investigations.

The development of mHealth design and implemen-
tation through an iterative process, the integration of
local input, and the use of open-source apps play
a crucial role in perceived acceptability among CHWs.
Furthermore, acceptability can be enhanced through
comprehensive technical training on mHealth programs

and instruments, regular feedback mechanisms, and
proactively addressing operational challenges identified
during the pilot phase of the reviewed interventions.
However, during this process, several potential barriers
can alter CHWSs’ perceived acceptability. Therefore, in
mHealth interventions, we suggest the need for integra-
tion between CHWs and digital health technologies in
the context of mHealth implementation acceptability.

The involvement of CHWs in the development
and implementation process is an effort to ensure
that the mHealth technology designed and used
meets their needs and the communities they serve,
as well as adding value and supporting their tasks.
Technologies that can be accepted and used effec-
tively have the potential to improve the success and
sustainability of mHealth implementation [25].
Moreover, health policymakers and IT experts in
designing and implementing mHealth must under-
stand why certain behaviors occur and how to
develop mHealth implementations that lead to the
acceptability of the technology. We argue that the
Capability, Opportunity, Motivation, Behavior
(COM-B) system framework and Technology
Acceptance Model 3 (TAM3) can be used as relevant
approaches to address all of these needs. The COM-B
system is used to build an understanding of barriers
and design implementation strategies for behavior
change [90], and TAM3 is used to explain behavioral
intentions to use technology, where perceived useful-
ness and perceived ease of use are crucial in influen-
cing personal attitudes and behaviors towards
technology use [91].

Feasibility

Based on the results of this review, we argue that
mHealth interventions are practical, implementable,
and easy to use by CHWs. User retention and active
participation in an initiative serve as fundamental indi-
cators in evaluating feasibility and potential positive
impact [52]. In addition, the presence of facilitators
such as the involvement of trained CHWSs, open-
source apps, the involvement of local governments
and NGOs, active community involvement, active
involvement in the treatment discussed with the patient,
and the patient’s trust in TB cures also contributes
maximally to the feasibility of implementation.

The implementation outcomes are pragmatic
when mHealth interventions are acceptable and fea-
sible. Still, this review reveals that there are mHealth
interventions that are feasible but not significant in
the completion and yield of TB contact investiga-
tions. This result highlights a crucial implementation
gap, where apparent mHealth feasibility does not
always convert into increased efficacy. This is prob-
ably because of underlying system limitations, pro-
blems with technology dependability, and
fluctuations in wuser involvement. Therefore,



optimizing the reliability of mHealth technology,
CHW capabilities, and service implementation
through assessing needs or issues that need to be
addressed, as well as strengthening field supervision
support and formative evaluation, which we refer to
as moderating factors, can increase the synergy
between the action and actor dimensions in imple-
mentation feasibility [53].

mHealth reliability should be ensured during opera-
tion through system recovery protocols and problem
handling in the event of component failure through
ongoing quality assurance for mHealth [92] and
involving IT experts [93]. Furthermore, the full effect
of the intervention during the mHealth implementa-
tion process should be evaluated to anticipate the low
literacy and accessibility of mHealth in TB-affected
persons [94], and it needs to be understood that
mHealth is a tool to complement interactions, not
to replace direct communication from CHWs .

To enhance acceptability and feasibility, we sug-
gest developing an mHealth implementation strategy
for TB contact investigations by CHWs, prioritizing
several aspects, including: First, enhancing CHW
capacity with a focus on communication and inter-
personal skills through a combination of training,
mentoring, and ongoing supervision [19,58].
Second, simple design interventions, low-cost, require
simple screening instruments, involve few compo-
nents, and are easy to implement with limited
resources [79,90,91]. Third, ensuring the reliability
of mHealth technology by involving IT experts and
professional designers in mHealth development with
a ‘human-centered design’ or ‘design thinking’
approach, which is a method of developing digital
technology that prioritizes the desires, needs, and
challenges of end users [93,95,96]. Fourth, monitor-
ing and evaluation during implementation using
standardized measurement approaches such as
acceptability of intervention measure (AIM) and fea-
sibility of intervention measure (FIM) to assess
implementation [53], which enables proper detection
and handling of issues at every stage of mHealth
implementation.

Finally, we argue that implementation outcomes
are dynamically and complexly interrelated and tend
to change during the CHWSs’ process of implement-
ing mHealth. Acceptability of mHealth implementa-
tion does not mean that we ignore the feasibility
aspect, and vice versa. Therefore, future research
and practice should adopt structured implementation
planning approaches, such as ‘intervention mapping’,
to ensure that mHealth interventions are effective,
evidence-based, and responsive to the needs and con-
text of the target population [97]. With the principles
of development of transparency, accessibility, scal-
ability, replicability, interoperability, privacy, security,
and confidentiality, digital health should be
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integrated as a core component of system priorities,
ensuring that implementation is ethical, safe, secure,
reliable, equitable, and sustainable [98].

Strengths and limitations

To the best of our knowledge, this is the first review
that explores studies with an IR approach to focus on
future studies on mHealth implementation strategies
in TB contact investigations by CHWs. We con-
ducted a comprehensive literature search, including
peer-reviewed literature and gray literature, without
restrictions on the year of article publication and
study design.

Although these results provide significant contri-
butions, the review we conducted has limitations.
First, the number of included studies was relatively
small, and the included studies showed substantial
heterogeneity in intervention types, implementation
settings, study designs, and implementation out-
comes, which may limit the generalizability of the
findings. Second, a critical appraisal of the articles
was not conducted prior to inclusion, as formal qual-
ity appraisal is considered an optional step in scoping
review methodology, and the included studies may
vary in methodological rigor. Third, this scoping
review focuses on several papers reporting implemen-
tation outcomes and mHealth intervention studies in
TB contact investigations involving CHWSs in HBCs,
so the results of these studies may not be general-
izable to low-burden countries of TB.

Conclusion

CHW engagement in DHIs for TB contact investiga-
tion in HBCs is still developing. We identified and
mapped seven dimensions of implementation strat-
egy prerequisites, four categories of barriers, five key
facilitators, and evidence related to the acceptability
and feasibility of a CHW-led mHealth implementa-
tion strategy.

This study integrates evidence from diverse bio-
medical, digital health, and health policy perspectives,
serving as a global evidence base and practical
insights for designing more context-sensitive
mHealth implementation strategies by CHWs.
Strengthening CHW capacity, ensuring technology
reliability, applying human-centered design, and
maintaining continuous monitoring may support
more effective implementation. In real-world settings,
mHealth interventions may help bridge implementa-
tion gaps in CHW-led TB contact investigation by
considering health system capacity, infrastructure,
and local context. These findings highlight the impor-
tance of integrating mHealth into national TB poli-
cies and ensuring system readiness for scalability and
sustainability in HBCs.
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