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Abstract: Tuberculosis remains a significant global health issue, with adherence to treatment
essential for positive outcomes. This systematic review evaluated the effectiveness of
patient-centered digital interventions (e.g., mobile health apps, SMS reminders, video-observed
therapy) in promoting self-care behaviors among people with pulmonary tuberculosis and
identified implementation challenges. A review of studies published between 2019 and 2024
was conducted across six databases, guided by the PRISMA framework. Eligible studies included
adults with pulmonary tuberculosis, utilized digital interventions and reported outcomes on
treatment adherence, completion rates, patient knowledge, quality of life, cost-effectiveness,
and satisfaction. The study designs consisted of randomized controlled trials, quasi-experimental
studies, and observational studies with control groups. Data were synthesized narratively
due to heterogeneity in interventions and outcomes.

Twenty studies from 12 countries, involving over 9,000 participants, were included.
Digital interventions showed significant improvements in treatment adherence in six out
of ten studies, but evidence for improved completion rates was less conclusive. Patients
generally found digital interventions acceptable and satisfactory. Implementation
challenges included technological barriers, connectivity issues, and privacy concerns.
Facilitators included user-friendly design, contextual customization, and adequate
support. Patient-centered digital interventions promise to enhance treatment adherence
for pulmonary tuberculosis but have fewer clear effects on completion rates. Future
research should address identified challenges and explore long-term impacts on patient
knowledge and quality of life.

Keywords: Medication adherence, Patient-centered care, Self-care, Systematic review,
Telemedicine, Tuberculosis, Pulmonary

Received 3 August 2024; Revised 12 September
2024; Accepted 13 September 2024

Correspondence to: Anis Rosyiatul Husna,* S.Kep, Ns, M.Kes, Universitas

Airlangga, Universitas Muhammadiyah Surabaya, Indonesia.
. . E-mail: anis.rosyiatul.husna-2019@fkp.unair.ac.id,
Author contributions: anisrosyiatulhusna@um-surabaya.ac.id

ARH: conceptualization, data curation, formal Nursalam, M.Nurs (Hons), Professor, Universitas Airlangga, Indonesia.
analysis, writing original draft, review and editing E-mail: nursalam@fkp.unair.ac.id
Abdul Aziz Alimul Hidayat, S.Kep, Ns, M.Kes, Professor, Universitas

N: supervision, methodology, writing—review
Muhammadiyah Surabaya, Indonesia.

and edmng E-mail: azizhidayat@um-surabaya.ac.id
AA AH: project admlmstratlon, Valldatlon’ Makhfudli, S.Kep, Ns, M.Ked.Trop, Universitas Airlangga, Indonesia.
resources, review, and editing E-mail: makhfudli@fkp.unair.ac.id

M: investigation, writing—review and editing

24 Pacific Rim Int J Nurs Res. Vol.29, No.1, January-March 2025. pp.24-43
https://doi.org/10.60099 /prijnr.2025.270467



Anis Rosyiatul Husna et al.

Introduction

Tuberculosis (TB) continues to pose a significant
global health challenge, especially in low- and
middle-income nations. In 2019, approximately 10
million individuals were diagnosed with TB worldwide,
establishing it as one of the top causes of mortality
globally." Pulmonary TB, the most common form, is
preventable and curable but continues to impose
substantial health and economic burdens.” Effective
self-care, especially medication adherence, is crucial
for successful TB treatment and preventing drug
resistance.’ However, the lengthy treatment and side
effects often lead to poor adherence and treatment
discontinuation.® Traditional support methods like
directly observed therapy (DOT) are effective but
resource-intensive and may not always align with
patient preferences.’

Digital health interventions, including mobile
health (mHealth) applications, short message service
(SMS) reminders, and telemedicine, show promise
in supporting self-care and improving treatment
adherence in TB management.® The success of these
interventions depends on the specific technology used
and the target population’s characteristics. For instance,
smartphone-based video observed therapy (VOT)
improved treatment adherence in urban settings, while
text message reminders were more effective in rural areas
with limited smartphone access.” There is a need to explore
these interventions across diverse socioeconomic
contexts, considering factors like technology access,
literacy, and cultural attitudes toward digital health.”
From a nursing perspective, these interventions could
significantly impact patient care and the role of nurses
in TB management. However, there are gaps in
understanding the full range of digital interventions
for TB self-care, their effectiveness across contexts,
and their implications for nursing practice.

While digital interventions show promise in
improving TB care, particularly in treatment adherence
and patient engagement, significant gaps persist. The
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evidence on patient-centered digital interventions for
pulmonary TB across various socioeconomic contexts
is incomplete, and their implications for nursing practice
are underexplored. Additionally, how these interventions
integrate with existing TB care models, such as the Chronic
Care Model, is not well understood. These interventions’
long-term effects and cost-effectiveness, particularly
inresource—constrained environments, remain uncertain.
This review aims to fill these knowledge gaps by compiling
evidence on their effectiveness, implementation

challenges, and nursing implications.

Literature Review

The standard care for tuberculosis (TB)
has evolved significantly over the years, with the
World Health Organization (WHO) advocating a
patient-centered approach to treatment. This strategy
emphasizes the importance of daily drug regimens
and fixed-dose combination tablets to improve
adherence, alongside the established Directly Observed
Treatment, Short-course (DOTS) model. DOTS,
particularly when integrated with patient education
and counseling, has demonstrated improved treatment
outcomes.’ Moreover, the introduction of new drugs
such as bedaquiline and delamanid offer hope in
treating multidrug-resistant TB (MDR-TB).®

Improving adherence to TB treatment remains
a multifaceted challenge. Evidence suggests that
combining interventions like case management with
DOTS is more effective than DOTS alone.’ Personalized
interventions, including community-supervised DOTS
and SMS reminders, have shown varying degrees of
effectiveness.'® However, the efficacy of SMS
reminders, particularly in improving adherence, still
requires further exploration.''

The journey of TB care is fraught with numerous
challenges. Patients often struggle with treatment fatigue,
socioeconomic barriers, stigma, and comorbidities, which
complicate their treatment adherence.'” In low -resource

settings, additional challenges such as drug stock-outs
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and a shortage of trained healthcare workers further
exacerbate these issues.'® Nurses, especially those in
resource-limited environments, face immense
pressure due to high workloads and the necessity for
ongoing training to stay abreast of evolving treatment
protocols."*

Self-care approaches have emerged as a critical
component in TB management. These approaches,
which encourage patients to take an active role in
their health, have been shown to enhance treatment
adherence and improve quality of life.'® Patient-centered
care models, including self-administered treatment,
have proven to be as effective as DOTS in certain
contexts, offering a viable alternative for specific
patient populations.'®

Digital health interventions are gaining traction
in TB care, demonstrating significant potential to
enhance treatment outcomes. For example, low-cost
SMS interventions have markedly improved TB treatment
completion rates.'” Video observed therapy (VOT),
another digital innovation, has been identified as more
cost-effective than in—person DOT in the UK.'® However,
the broader application of digital technologies in
high-burden TB settings requires more robust evidence."
The scaling up of digital interventions presents
challenges, including concerns over data privacy
and health equity.”

Integrating the Chronic Care Model (CCM) into
TB care demonstrated potential benefits. The CCM,
which focuses on components like health system
organization, decision-making support, clinical
information systems, self-management assistance,
and community resources, has proven effective in
the management of chronic diseases within primary
care environments.”’ Aligning TB care with CCM
principles has led to improved outcomes,*” and digital
interventions can further enhance these components,
particularly in supporting self-management and system

. 23
responsiveness.
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From a nursing perspective, the role of nurses
in TB care, particularly in resource-constrained settings,
is indispensable. Nurses often spearhead integrated
TB-HIV care models, and the advent of digital health
tools has the potential to improve patient monitoring
and care delivery.” However, these tools can also
increase workloads, requiring careful consideration
in their implementation.”® Mobile health applications,
in particular, have shown promise in supporting more
efficient and personalized TB care, especially within

community settings.”®

Aim

This review aimed to synthesize evidence on
patient-centered digital interventions for self-care in
pulmonary TB, focusing on their effectiveness,
implementation challenges, and implications for
nursing practice. We hypothesized that these interventions
would enhance treatment adherence and completion
rates compared to standard care, though effectiveness

may vary by socioeconomic context.

Methods

Protocol and Registration: This systematic
review protocol is registered with PROSPERO under
number CRD42024 563077 and conducted according
to Preferred Reporting Items for Systematic reviews
and Meta-Analyses (PRISMA) guidelines.

Eligibility Criteria: We included studies based
on the following criteria: adults (= 18 years) with
pulmonary tuberculosis diagnosed in any setting
(outpatient, inpatient, community ). The interventions
were patient-centered digital tools aimed at promoting
self-care behaviors, such as mHealth apps, SMS
reminders, telemedicine, and wearables. Comparators
included standard care, non-digital interventions, or no
intervention. Primary outcomes were treatment adherence
and completion rates, while secondary outcomes included
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patient knowledge, quality of life, cost-effectiveness,
patient satisfaction, and implementation challenges. We
considered RCTs, cluster-RCTs, quasi-experimental
studies, and observational studies with control groups,
excluding case reports, case series, and studies without
acontrol group. These inclusion criteria were consistently
applied throughout the study selection process, with
reasons for exclusion meticulously documented during
the full-text screening phase.

Information Sources: A comprehensive search
was conducted across electronic databases from 2019
to August 2024, including PubMed, Cochrane Central
Register of Controlled Trials (CENTRAL), Web of
Science, ProQuest, ScienceDirect, and Scopus,
focusing on studies published in English.

Search Strategy: The search strategy used a mix
of Medical Subject Headings (MeSH) and free—-text
terms related to tuberculosis, digital interventions, and
self-care. A sample search strategy for PubMed is
presented in the Appendix, Table 1, with modifications
for other databases. The search strategy was limited to
electronic database searches. No grey literature or hand
searches were conducted, which may have affected
the comprehensiveness of the review. Publication bias
was assessed by examining the likelihood of publication
bias across included studies and considering its
potential impact on the review findings.

Study Selection: Three reviewers independently
screened titles and abstracts for eligibility. Full texts
of potentially eligible studies were reviewed by the
same two reviewers, with disputes resolved through
discussion or consultation with additional reviewers.
Screening and documentation were managed with
Mendeley software.

Data Extraction: Data were extracted using
a standardized form by two independent reviewers,
with discrepancies resolved through discussion or
arbitration. Extracted information included Study
and Participant Characteristics, Intervention Details,
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Outcome, Results, and Implementation challenges
and facilitators.

Risk of Bias Assessment: Two reviewers
independently assessed the risk of bias for each study
using the Risk of Bias 2 (RoB 2) for randomized controlled
trials and Risk Of Bias In Non-randomised Studies
- of Interventions (ROBINS-1) for non-randomized
studies. Disagreements were resolved by additional
reviewers. Publication bias was evaluated by examining
the risk of bias and the potential impact of unpublished
studies.

Data Synthesis: The findings from the studies
were synthesized narratively, highlighting intervention
types, target population characteristics, and outcome
measures. We also summarized implementation
challenges and facilitators identified in the studies.
Due to the expected heterogeneity in interventions
and outcome measures, we did not conduct
meta-analyses.

Certainty of Evidence: We utilized the Grading
of Recommendations, Assessment, Development, and
Evaluations (GRADE) system to evaluate the level of

confidence in the evidence for each outcome.

Results

Study Selection

The search yielded 523 records from PubMed
(44), Cochrane CENTRAL (19), Web of Science
(7), ProQuest (29), ScienceDirect (348), and
Scopus (76). After removing 45 duplicates, 478
records remained. Of these, 293 were excluded for
irrelevant titles and 149 for irrelevant abstracts.
Thirty-six reports were sought for retrieval, with five
unobtainable. The remaining 31 reports were assessed,
leading to the exclusion of 11 due to incorrect study
design (5), population (2), or intervention (4).
Consequently, 20 studies were included in the review
(Figure 1).
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Figure 1. Flow diagram selection process

Study Characteristics

This systematic review included 20 studies
published between 2019 and 2024, evaluating digital
interventions for tuberculosis (TB) treatment adherence.
The studies were conducted across 12 countries, with
nine studies from low- and middle-income countries and

28

three from high-income countries. In low- and
middle-income countries, the research was conducted
in Uganda,”"*° South Africa,' Ethiopia,*” China,****
Thailand,* Argentina,*® India,”” *° Tibet,*' and Morocco.**
In high-income countries, the studies were conducted
in the USA**™*° and the UK."®
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Eight studies employed randomized controlled

18,31-33,35,36,41,43

trial designs, while others used quasi-

38,42,44,46

experimental,* observational, and mixed-methods

27,28

approaches. Additional study designs included

afeasibility study, *° acomparison study,*” a pre-post study,®

. 46 . . 29,45
ausability study,”” and economic evaluations.

Sample
sizes ranged from 25 to 3,074 participants, with a total
of at least 9,254 participants across all studies.

The digital interventions evaluated included
mobile applications (n = 5),*"******** SMS reminders
(n = 4),”"****° yideo-observed therapy (VOT)
(n = 6),"**>*%*34%48 electronic monitors/99DOTS
(n=5),”»**%4"% and other digital adherence technologies
(n = 3).”*"** Intervention durations varied from 8
weeks to 78 weeks, with most studies focusing on the
intensive phase of TB treatment. Appendix Table A2
presents the key characteristics of the included studies.

Quality Assessment of Included Studies

The quality of the included studies was evaluated
using the Cochrane Risk of Bias tool for randomized
controlled trials (RCTs) and the ROBINS-I tool for
studies that were not randomized. Of the eight RCTs,
five had a low risk of bias, and three had some concerns.
Among the twelve non-randomized studies, four were
rated low risk, six moderate risk, and two serious risks
of bias. The primary issues were confounding and
selection bias.

Effects of Interventions

Primary Outcomes:

Treatment Adherence: Ten studies reported
on treatment adherence. Six studies found significant
improvements in adherence with digital interventions
compared to standard care, while four studies found
no significant difference or mixed results. Studies
showing significant improvements include Kumwichar
et al.”® who reported a mean difference of 15.2 days in
compliance during the intensive phase (95% CI 4.8-25.6;
p = .005) using smartphone-based video-observed
therapy (VOT). Burzynski et al.** demonstrated that
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electronic DOT was non-inferior to in-person DOT,
achieving high completion rates for doses administered.
Manyazewal et al.>* showed non-inferiority of mobile
electronic medication adherence technology (MERM)
to in-person DOT. Story et al."® found that video-observed
therapy (VOT) was significantly more effective than
DOT in achieving treatment outcomes, with higher
adherence rates. Santra et al.”® reported that mHealth
intervention significantly improved medication adherence
among people with pulmonary tuberculosis on DOTS
therapy. Guo et al.>* demonstrated significantly higher
observed doses with VOT compared to routine DOT.

Studies showing no significant difference or
mixed results include Liu et al., ** who found that digital
adherence technologies did not significantly affect
primary outcomes compared to standard care. Thomas
et al.”” reported that 99DOTS exhibited suboptimal
accuracy in measuring adherence. Chen et al.*® observed
that despite widespread adoption, 99DOTS did not
significantly improve TB treatment outcomes. Musiimenta
etal.”” found mixed results, with some people with pulmonary
tuberculosis reporting improved adherence while others
faced challenges.

Treatment Completion Rates: Eight studies
reported on treatment completion or success rates.
The findings were mixed, with some studies showing
improvements and others finding no significant difference.
Three studies found significant improvements in treatment
success with digital interventions. Story et al.'® reported
that VOT was significantly more effective than DOT
in achieving treatment outcomes. Iribarren et al.
demonstrated higher treatment success rates with the
TB Treatment Support Tools (TB-TSTs) intervention
compared to usual care. Park et al.*” found that integrated
patient management using a “smart pillbox” effectively
improved TB treatment outcomes in Morocco. Conversely,
five studies found no significant difference in treatment
completion rates compared to standard care. Louwagie
etal.” observed no significant differences in treatment
success rates between the ProLife intervention and usual
care in South Africa. Manyazewal et al.*® found no
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significant impact on treatment outcomes despite
the non-inferiority of mobile electronic medication
adherence technology (MERM) to in-person DOT in
Ethiopia. Liu et al.> reported that digital adherence
technologies did not significantly affect primary outcomes,
including treatment completion, in their large-scale
study in China. Chen et al.*® noted that 99DOTS did not
significantly improve TB treatment outcomes despite
widespread adoption in India. Kumwichar et al.*® found
no statistically significant difference in sputum conversion
rates between VOT (73%) and DOT (61.5%) groups
(p = 0.17) in Thailand, although they did observe
improvements in compliance days.

Secondary Outcomes:

Itis noteworthy that none of the included studies
explicitly reported on patient knowledge or quality of life
outcomes. This gap in reporting highlights a need for future
research to address these important patient-centered
outcomes in the context of digital interventions for TB care

a. Patient knowledge: No studies explicitly
reported on changes in patient knowledge.

b. Quality of life: No studies explicitly reported

on quality-of-life outcomes.

c. Cost-effectiveness: Two studies reported on
cost-effectiveness. The study by Thompson et al.”
found varying costs per treatment success for 99DOTS
implementation, suggesting potential cost savings
in certain scenarios. Lam et al.*’ demonstrated the
cost-effectiveness of video directly observed therapy
(VDOT) technologies in TB treatment.

d. Patient satisfaction: Five studies reported
on patient satisfaction or acceptability. Generally,
people with pulmonary tuberculosis found digital
interventions acceptable and satisfactory. For example,
Musiimenta et al.”” reported high acceptability of SMS
reminders and incentives, while Do et al.** found that
VDOT enhanced the comfort of people with pulmonary
tuberculosis in using mobile phone features for medication
adherence.

GRADE assessments showed moderate certainty
for treatment adherence, low certainty for treatment
completion rates, and low to moderate certainty for
cost-effectiveness and patient satisfaction due to
inconsistencies and limited study numbers, see summary
in Table 1.

Table 1. Summary of the main outcomes across studies

Outcomes Nl;xz::s()f Summary of findings Certazlgi;gf]‘)eg;dence
Treatment adherence 10 6 studies found significant improvements Moderate
with digital interventions; 4 studies found
no significant difference or mixed results.
Treatment completion rates 8 3 studies found significantimprovements; ~ Low to moderate
5 studies found no significant difference.
Patient knowledge about TB 0 No studies explicitly reported on this Very low
and self-care outcome.
Quality of life 0 No studies explicitly reported on this Very low
outcome.
Cost-effectiveness of 2 Both studies suggested potential Moderate
interventions cost-effectiveness of digital
interventions.
Patient satisfaction with care 5 All studies reported high patient satisfaction Moderate
or acceptability of digital interventions.
30 Pacific Rim Int | Nurs Res ¢ January-March 2025
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Implementation Challenges and Facilitators
Seven studies examined implementation challenges

27,28,30,37,38,44,46

and facilitators. Key challenges included

technological barriers, such as difficulties using smartphones

28,37,38

and unreliable connectivity in rural areas, privacy

. . 28 . ..
concerns about health information,” and maintaining

long~term patient engagement.’”*®

Logistical issues with
integrating new technologies into existing practices were
also noted.*

Facilitators for successful implementation
included user-friendly design, customization to local
contexts, and adequate training and support for healthcare

. 30,44,46
workers and patients.

Integration with existing
healthcare systems, incentives like mobile money, and
using human-centered design principles also enhanced

. 27,28,30,46
adoption.

Interventions showing cost savings
or efficiency improvements were more likely to be
sustained.’®** These findings highlight the need to
address both technical and human factors in digital TB
interventions.

Discussion and Implications for Nursing

This systematic review was grounded in the
Chronic Care Model (CCM) adapted for tuberculosis
(TB) care.*””*" The CCM emphasizes patient-centered
care, support for self-management, and the integration
of health information technology to enhance outcomes
for chronic diseases.”’ In the context of TB, digital
interventions align with this model by empowering people
with pulmonary tuberculosis, enhancing communication
with healthcare providers, and supporting adherence to
long-term treatment regimens.”” This review adhered to
the PRISMA guidelines for systematic reviews. Standardized
tools assessed study bias, and the GRADE approach
evaluated evidence certainty, enhancing the reliability
and transparency of our findings. The varying quality
of the studies affected the overall certainty of evidence
for different outcomes. For treatment adherence, six
out of ten studies reported significant improvements
with digital interventions compared to standard care,
particularly with smartphone-based VOT, and MERM
had a moderate rating for evidence certainty, reflecting
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confidence in the findings but acknowledging some
limitations, such as study design heterogeneity and
potential bias. These results align with a previous study
that demonstrated the superiority of smartphone-enabled
VOT over directly observed treatment in a randomized
controlled trial."®

However, the mixed results across studies suggest
that the effectiveness of digital interventions may be
context-dependent. This variability mirrors the previous
findings reported diverse outcomes in their review of
digital health technologies for TB treatment.'® The
inconsistency in results underscores the need for careful
consideration of local factors when implementing digital
interventions, highlighting the moderate certainty of
evidence due to the influence of these variables.

The evidence for improved treatment completion
rates was less conclusive, with only three out of eight
studies reporting significant improvements. The evidence
certainty for this outcome was rated as low to moderate,
reflecting concerns about study quality, small sample
sizes, and variability in outcome measures. This discrepancy
between adherence and completion rates suggests that
while digital interventions may enhance day-to-day
medication adherence, other factors likely influence
overall treatment success. These could include socioeconomic
determinants, comorbidities, or healthcare system capacity,
as highlighted by the Stop TB Partnership in their analysis
of TB care challenges.’’

The role of nurses in implementing digital
interventions for TB care emerged as a crucial theme
in our review. Nurses, as frontline providers, are crucial
for the effective integration of digital tools into TB
management. Several studies highlighted the potential
of digital interventions to support and enhance nursing
practice in TB care. For instance, mobile health applications
were found to assist nurses in delivering more efficient
and personalized care, particularly in community settings.”®
These tools enabled nurses to remotely monitor patient
adherence, manage side effects, and provide timely support,
aligning with the CCM's emphasis on proactive care
and self-management support.
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However, the implementation of digital interventions
also presented challenges for nursing practice. Some
studies reported increased workload for nurses,
particularly during the initial implementation phase,
as they had to learn new technologies and integrate them
into their existing workflows.?® This finding underscores
the need for adequate training and support for nurses
when introducing digital interventions. The review
highlighted the essential role of nurses in designing
and implementing digital interventions, ensuring they
are practical and acceptable in clinical settings.

The review results indicate the potential benefits
of digital interventions in TB care, but their generalizability
is limited by context variability. Effectiveness varied
across settings, with smartphone-based interventions
performing well in urban areas with good internet but
potentially less applicable in rural or low-resource
settings. Patient satisfaction with digital interventions
was high in all five studies, though evidence certainty
was moderate due to potential self-report bias. This
positive feedback reinforces the use of digital tools to boost
patientengagement in TB care, aligning with the principles
of the Chronic Care Model (CCM). Cost-effectiveness,
reported in two studies, also showed potential economic
benefits, but evidence was moderate and limited. Further
robust economic evaluations are needed to confirm
these findings and guide policy decisions, especially
in resource-constrained settings.'’

Our findings suggest that integrating digital
interventions into TB care aligns with the CCM and
supports treatment adherence. However, effectiveness
varies by context, requiring adaptable policies tailored
to local needs. Healthcare systems should evaluate
their technology, workforce, and patient preferences,
ensuring adequate training for effective use. The high
patient acceptability highlights the potential for enhancing
engagement and empowerment, but policies must also
address barriers to access to avoid worsening health
inequities.

This review identified several implementation

challenges, including technological barriers and privacy
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concerns. These challenges emphasize the importance
of considering local contexts and infrastructure when
implementing digital interventions. Future research
should explore strategies to address these barriers and
ensure equitable access to digital health solutions, as
highlighted by Falzon et al.>* in their review of digital
technologies for TB care.

The relevance of our findings to nursing practice
may vary based on the specific roles and responsibilities
of nurses within different healthcare systems. In some
settings, nurses may have greater autonomy in managing
TB care and implementing digital interventions, while
in others, their role may be more limited. This variability
underscores the importance of considering local nursing
practices and healthcare system structures when
applying our findings to specific contexts.

The intervention and outcome measure diversity
prevented meta-analysis, limiting quantitative conclusions.
The absence of data on patient knowledge and quality
of life highlights significant gaps. Recommendations
include: 1) Long—-term studies on treatment completion
and relapse rates, 2) Research on impacts on patient
knowledge, empowerment, and quality of life, 3) Studies
on effectiveness factors in various contexts, 4 ) Robust
cost-effectiveness analyses, and 5 ) Qualitative research
on patient and provider experiences for user-centered

design.

Conclusions

Patient-centered digital interventions show
promise in improving treatment adherence for pulmonary
tuberculosis, with high patient acceptability. However,
their impact on treatment completion rates is less clear.
The effectiveness of these interventions appears to be
context-dependent, highlighting the need for tailored
implementation strategies. While digital interventions
represent a valuable tool in TB care, they should be
seen as part of a comprehensive approach that
addresses the multiple factors influencing TB treatment

outcomes.
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The role of nurses in implementing and optimizing
these digital interventions is crucial. Nurses, as frontline
providers, are uniquely placed to ensure digital tools
complement, rather than replace, the human aspects
of TB care. Future research and policy efforts should
prioritize supporting nurses in this evolving role,
acknowledging their potential to drive innovation and
enhance TB care outcomes through the effective use
of digital health technologies.
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Appendix

Table A1. SYNTAXIS PubMed

(“tuberculosis pulmonary”[All Fields] OR “pulmonary tuberculosis”[All Fields] OR “lung
tuberculosis”[All Fields]) AND ((y_5[Filter]) AND (ffrft[Filter]) AND (english[Filter]))

4,228

(“Telemedicine”[All Fields] OR “Mobile Applications”[All Fields] OR “Cell Phone”[All
Fields] OR “computers handheld”[All Fields] OR “Internet-Based Intervention”[All Fields] OR
“Telemedicine”[MeSH Terms] OR “Telemedicine”[All Fields] OR “telemedicine s”[All Fields]
OR “mhealth s”[All Fields] OR “Telemedicine”[MeSH Terms] OR “Telemedicine”[All Fields]
OR “mhealth”[All Fields] OR “Telemedicine”[MeSH Terms] OR “Telemedicine”[All Fields] OR
“ehealth”[All Fields] OR “mobile health”[All Fields] OR “digital health”[All Fields] OR “mobile
app*”[All Fields] OR “smartphone app*”[All Fields] OR “text messag*”[All Fields] OR “smart
mater struct”[Journal] OR “sms”[All Fields] OR “short message service”[All Fields] OR “digital
intervention*”[All Fields] OR “web-based”[All Fields] OR “internet-based”[All Fields] OR
“online intervention*”[All Fields]) AND ((y_5[Filter]) AND (ffrft[Filter] ) AND (english[Filter]))

66,270

(“self care”[All Fields] OR “Patient-Centered Care”[All Fields] OR “Medication Adherence”[All
Fields] OR “self care”[All Fields] OR “self care”[All Fields] OR “patient-centered”[All Fields]
OR “patient-centred”[All Fields] OR “treatment adherence”[All Fields] OR “Medication
Adherence”[All Fields]) AND ((y_5[Filter]) AND (ffrft[Filter]) AND (english[Filter]))

29,822

#1 AND #2 AND #3 AND ((y_5[Filter]) AND (ffrft[Filter]) AND (english[Filter]))

#1 AND #2 AND ((y_5[Filter]) AND (ffrft[Filter]) AND (english[Filter]))

35
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