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Abstract Tuberculosis (TB) remains a major global
public health challenge, with persistent diagnostic delays
and stigma, particularly among adolescents and young
adults. Youth engagement has increasingly been
recognized as a promising approach to strengthening health
communication and community participation. However,
evidence regarding the specific contribution of youth—led
interventions and youth ambassadors to TB awareness
remains fragmented. This systematic review aimed to
synthesize available evidence on the role of youth-led
interventions in improving TB awareness, identify
effective intervention strategies and contextual factors
influencing their success, and examine barriers and
facilitators to implementation. This systematic review was
registered with PROSPERO (registration number
CRD420261409907) and was conducted following the
PRISMA extension for Systematic Reviews and Meta-
Analysis (PRISMA) guidelines. We searched PubMed,
ProQuest, and Scopus for studies published between
January 2014 and June 2024. Eligible studies involved
adolescents or young adults and evaluated youth-led or
youth-engagement approaches addressing TB awareness,
knowledge, stigma, health-seeking behavior, or community
engagement. Findings were synthesized using a convergent
integrated and narrative thematic approach. Of 5,915
records identified, nine studies were included in the final
synthesis. Youth-led interventions included structured

health education, peer education, drama-based strategies,
community campaigns, and literacy counseling. Overall,
youth-led initiatives improved TB knowledge and
contributed to stigma reduction. Some interventions were
also associated with increased TB screening, testing,
treatment initiation, community engagement, and health-
seeking behavior. This review provides evidence that
trained youth can function as credible and accessible gaps
between health services and communities, and primary
healthcare initiatives. Youth ambassadors show promise as
effective agents in TB awareness efforts, particularly when
interventions are culturally tailored and engaging.
However, substantial variability in design and outcomes
limits comparability. Further research with standardised
methodologies and evaluation of long-term and digital-
based approaches is needed to strengthen the evidence base
and optimise implementation.

Keywords Tuberculosis, Youth Ambassadors, Health
Education, Public Health, Systematic Review

1. Introduction

Tuberculosis (TB) remains the leading cause of death
from infectious diseases globally [1]. According to the
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WHO Global Tuberculosis Report 2025, the global gap
between estimated incident tuberculosis (TB) cases and
notified cases was 2.4 million in 2024, meaning that
approximately 2.4 million individuals with active TB were
either undiagnosed or diagnosed but not reported through
national surveillance systems [3]. Indonesia remains the
second-highest TB burden country globally, accounting for
10% of global incident TB cases in 2024, with an estimated
incidence rate of approximately 385 cases per 100,000
population and a mortality rate of 36 per 100,000
population [3], [4]. Approximately 850,000 adolescents,
defined by the World Health Organization (WHQO) as
individuals aged 10-19 years, and an additional 1 million
young adults, aged 20-24 years, were estimated to be
vulnerable to TB annually [5], [6]. The period between the
ages of 10 and 24 represented a critical phase characterised
by biological growth and significant social transitions,
including increased social interactions, educational
pursuits, and the development of independence [7].

Delayed diagnosis posed a significant challenge to TB
control, primarily due to limited public awareness of its
symptoms [8], [9]. Knowledge gaps, stigma, and
misinformation discourage timely health-seeking behavior,
reducing opportunities for early detection and increasing
the risk of transmission [10], [11], [12]. These
misconceptions also contribute to social isolation and
discrimination faced by individuals with TB [13]. While
extensive research has evaluated TB knowledge among
health students, investigations into TB knowledge,
awareness, and perceptions led by university students
remain limited [14]. Youth engagement has therefore been
identified as a vital strategy in shifting public perceptions
and improving TB outcomes [15], [16].

Adolescents and young adults are vulnerable not only to
infection but also to stigma and limited access to healthcare
[17]. Youth ambassadors, equipped to use peer networks
and digital platforms, play an important role in bridging
communication gaps, promoting accurate information, and
encouraging early diagnosis and treatment [18], [19], [20].
Their involvement can reshape perceptions, reduce stigma,
and promote health-seeking behaviours, contributing to TB
control among younger populations [21], [22].

The WHO’s 2020 Declaration of Youth in Ending TB
recognised adolescents as “Agents of Change,” reflecting
their capacity to influence community health [23]. Youth
ambassadors bring unique strengths such as cross-cultural
communication, innovative use of technology, and
participation in health decision-making [24], [25]. These
roles enable them to enhance TB education, strengthen
community strategies, and reduce stigma [26]. Although
youth involvement in TB awareness has shown promise
[27], studies specifically examining the role of youth
ambassadors remain scarce. This review therefore aimed to
explore their contributions, identify success factors, and
provide insights for future youth-led strategies in TB
control and stigma reduction.
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2. Materials and Methods

2.1. Study Design and Setting

This systematic review was conducted following the
PRISMA extension for Systematic Reviews and Meta-
Analysis (PRISMA) checklist [28]. The protocol for this
review was prospectively registered in the International
Prospective Register of Systematic Reviews (PROSPERO)
under registration number CRD420261409907. The
PICOS framework was employed to structure the review
process effectively, with the following elements defined for
this systematic review:
¢  Population (P): Adolescents and young adults (aged
10-24 years), including youth ambassadors and
general youth populations in community, school, or
university settings.

¢ Intervention (I): Youth-led TB awareness initiatives,
including health education, drama-based programs,
community campaigns, peer-to-peer education,
literacy counselling, and digital or media-based
strategies.

¢ Comparator (C): Not applicable for this systematic
review, as the objective was to map available evidence
rather than compare interventions against control
groups.

¢ OQOutcomes (0O): Primary outcomes included
improvements in TB knowledge, stigma reduction,
and health-secking behaviors. Secondary outcomes
included community engagement levels, intervention
feasibility, and participant acceptability.

¢  Study design (S): Original research articles, including
quantitative  (cross-sectional, quasi-experimental,
case studies), qualitative (focus groups, interviews),
and mixed-methods studies.

The primary variables assessed included improvements
in tuberculosis knowledge, reductions in stigma, and levels
of community engagement. Secondary variables included
intervention methods, such as health education and drama-
based sessions, along with participant demographics and
geographical settings.

2.2. Eligibility Criteria

Inclusion criteria were as follows: (1) studies involving
youth or youth empowerment initiatives focused on
tuberculosis awareness; (2) interventions, programs, or
campaigns in which youth played a central role in TB
awareness efforts; (3) studies reporting on the impact of
youth-led initiatives on TB awareness, knowledge
dissemination, and community engagement; (4) original
research articles, including qualitative, quantitative, mixed-
methods, observational, and case studies; (5) studies
published between January 1, 2014, and June 2024; and (6)
articles published in English. Exclusion criteria included:
(1) studies not involving youth or focusing solely on adults;
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(2) studies unrelated to tuberculosis awareness or focused
on other health issues; (3) studies without reported
outcomes or impacts of youth-led TB initiatives; (4) non-
original research, such as reviews, meta-analyses,
editorials, conference abstracts, or dissertations; (5) studies
published before January 2014 or after June 2024; and (6)
studies published in languages other than English.

2.3. Search Strategy

After identifying potentially relevant studies [29], [30],
all selected articles were imported into Zotero software to
detect and remove duplicate records, ensuring a clean
dataset for further analysis. The systematic review covered
published articles from January 1, 2014, to June 30, 2024,
sourced from three databases: PubMed, ProQuest, and
Scopus. Key terms included literature on tuberculosis and
young adults, youth ambassadors, community participation,
youth engagement, and youth empowerment in relation to
TB awareness (Table 1). The search incorporated Medical
Subject Headings (MeSH) and text words to ensure
comprehensive coverage of relevant literature. The search
strategy was tailored to each database, with Boolean
operators applied to combine relevant terms effectively.

To identify any existing reviews on this topic, we
conducted an additional search across the same databases
using the following terms: (‘systematic review’ OR
‘scoping review’ OR ‘meta-analysis’) AND (‘tuberculosis’
OR ‘TB’) AND (‘youth’ OR ‘adolescent’ OR ‘young adult’
OR ‘youth ambassador’). This search aimed to ensure that
our systematic review would not duplicate prior
synthesised evidence.

2.4. Data Screening and Selection

Each study retrieved from the database search was
imported into Zotero software to remove duplicates,
ensuring that unique records were included for further
analysis. The reference lists of the selected studies were
also reviewed to identify additional relevant articles. Two
independent reviewers screened titles and abstracts using
Rayyan Al software to ensure an efficient and systematic
process [31]. Predefined inclusion and exclusion criteria
were applied during this phase. Any discrepancies that
arose were resolved through discussion between the two
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primary reviewers. A third reviewer mediated the
resolution if an agreement could not be reached. Following
the title and abstract screening, the two reviewers
proceeded with the full-text screening of the eligible
studies, applying the same inclusion and exclusion criteria.

2.5. Data Extraction

Two  reviewers independently  extracted key
characteristics from each study, including the study country,
design (e.g., cross-sectional, case study, mixed-methods),
population details (e.g., total participants and subgroups
such as youth, medical students, and the general
population), interventions (e.g., health education,
community campaigns), intervention duration, and
outcomes. The outcomes included quantitative measures
(e.g., knowledge scores) and qualitative assessments (e.g.,
participant feedback, effectiveness in raising TB awareness,
improving knowledge, or reducing stigma). After data
extraction, the reviewers cross-checked for accuracy and
resolved discrepancies through discussion, involving a
third reviewer when necessary. This process allowed for
the synthesis of key study characteristics and the
assessment of the effectiveness of youth-led TB awareness
interventions.

2.6. Quality Assessment

The quality of the included quantitative studies was
assessed using the Newcastle-Ottawa Scale (NOS), a
validated instrument for evaluating the methodological
rigor of observational studies [32]. The NOS examines
three key domains: selection (sample representativeness),
comparability (control of confounders), and outcome
(assessment methods and adequacy of follow-up). Studies
were assigned scores based on these criteria, with higher
scores reflecting superior methodological quality. For
gualitative studies, the Critical Appraisal Skills Programme
(CASP) tool was utilised to assess methodological
robustness [33]. This tool evaluates study credibility by
examining research design, data collection methods,
reflexivity, and coherence of findings. Quality assessments
were conducted independently by two reviewers, with
discrepancies resolved through discussion or, when
necessary, consultation with a third reviewer.

Table 1. Combined keywords employed in each database

Database  Search query

PubMed  (“Tuberculosis"[MeSH] OR "TB") AND (*Youth Ambassador" OR "Youth Participation" OR "Youth Engagement") AND
("Health Literacy” OR "Youth Empowerment") AND ("TB Awareness")

ProQuest  ("Tuberculosis" OR "TB") AND ("Youth Ambassador" OR "Youth Participation” OR "Youth Engagement") AND ("Health
Literacy" OR "Youth Empowerment™) AND (“TB Awareness")

Scopus TITLE-ABS-KEY ("Tuberculosis" OR "TB") AND TITLE-ABS-KEY ("Youth Ambassador" OR "Youth Participation” OR

"Community Engagement") AND TITLE-ABS-KEY ("TB Awareness" OR "Health Literacy" OR "Youth Empowerment")
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2.7. Data Analysis
The findings were synthesised narratively and
summarised in a tabular format to facilitate a

comprehensive evaluation of study quality. Given the
inclusion of both quantitative and qualitative studies, we
employed a convergent integrated synthesis approach.
Quantitative data (e.g., participant numbers, knowledge
scores, testing rates, risk ratios) were extracted and
summarised descriptively using Microsoft Excel 2019
(Microsoft Corporation, Redmond, WA, USA). Qualitative
data (e.g., participant feedback, thematic insights from
focus groups, barriers and facilitators) were analyzed using
thematic synthesis, which involves line-by-line coding of
qualitative findings, development of descriptive themes,
and generation of analytical themes.

Quantitative and qualitative findings were integrated
using a narrative thematic synthesis structured around three
a priori thematic domains derived from the review
objectives: (1) effectiveness of youth-led interventions, (2)
contextual factors influencing success, and (3)
implementation  barriers and  facilitators. Where
guantitative outcomes (e.g., pre-post knowledge gains) and
qualitative insights (e.g., perceived credibility of
ambassadors) addressed the same domain, they were
synthesised jointly to provide a more comprehensive
understanding. This convergent approach is consistent with
methodological guidance for synthesizing mixed-methods
evidence in systematic reviews.

3. Results

3.1. Study Selection

The initial search identified a total of 5,915 records
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across three databases: PubMed (n=2,369), ProQuest
(n=328), and Scopus (n=3,218) (Figure 1). After removing
2,511 duplicates, 3,404 records were screened for relevance.
Of these, 3,227 records were excluded based on various
criteria, including review articles (n=1,782), systematic
reviews or meta-analyses (n=1,092), methodology
mismatch (n=187), incorrect publication type (n=121),
book chapters (n=24), and study protocols (n=21). A total
of 177 reports were sought for retrieval, and all were
successfully obtained. Upon assessing eligibility, 168
reports were excluded due to reasons such as not focusing
on youth knowledge and awareness of tuberculosis (n=132),
not being open access (n=14), irrelevance (n=13), or
incorrect population (n=9). Finally, 9 studies met the
inclusion criteria and were included in the review. The
supplementary search for existing reviews yielded no
systematic or scoping reviews specifically examining
youth-led tuberculosis awareness interventions.

3.2. Characteristics of the Included Studies

The nine included studies were conducted in various
countries, including China [34], [35], Canada [27], [36],
Ethiopia [37], Uganda [38], India [26], Pakistan [39], Saudi
Avrabia [40], and South Africa [41] (Table 2). Among the
included  studies, seven employed quantitative
methodologies, comprising four cross-sectional studies
[34], [37], [39], [42], a case study [27], and a community-
based study [26]. One study utilised quasi-experimental
design [38]. In contrast, two studies adopted qualitative
approaches to assess TB awareness. A focus group
discussion study employed interactive dialogues to explore
knowledge retention and attitudes toward TB [41], while a
mixed-methods study integrated qualitative insights with
guantitative data to evaluate the feasibility of literacy and
counselling interventions [36].
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Records identified from:
PubMed (n=2,369)
ProQuest (n=328)
Scopus (n=3,218)

Records removed before screening:
Duplicate records removed (n=2,511)

Total (n=5,915)

Records screened (n=3,404)

A4

Records excluded (n=3,227)

e Review article (n=1,782)

e Systematic review/meta analysis
(n=1,092)

Methodology mismatched (n=187)
e Incorrect publication type (n=121)
Book chapter (n=24)

Study protocol (n=21)

Reports sought for retrieval (n=177)

Reports not retrieved (n=0)

.

Reports assessed for eligibility (n=177)

v

Reports excluded (n=168)
e  Studies not focused on
youth knowledge and awareness of
TB (n=132)
e  Not open access (n=14)
Irrelevant study (n=13)
Incorrect population (n=9)

Studies included in review (n=9)

Figure 1. PRISMA flow diagram of the study selection process




Universal Journal of Public Health 14(5): 886-899, 2026

Table 2. Characteristics and summary description of research

Author Year |Country |Study design Participants Intervention Duration of | Ambassador Training & Role Audience Outcome
intervention
(months)
Mohammed |2023 | Saudi Cross-sectional . 1,155 university | Health education 6 Students from Taif University (aged 19-22) were  |¢ Quantitative: 26.5% of students
et al. [40] Arabia |study students (medical evaluated using KAP (Knowledge, Attitude, and lacked knowledge of tuberculosis
& non-medical) Practice) to assess their awareness of Tuberculosis (TB). Medical students had
. Ambassadors: NA (TB), without the involvement of ambassadors (No significantly higher knowledge
Ambassador). This assessment aims to identify and attitudes about TB compared
knowledge gaps in order to facilitate more effective to non-medical students
educational activities and design targeted (p<0.001).
prevention programs . Qualitative: Targeted educational
campaigns are necessary to
address knowledge gaps and
improve TB awareness.
Alvarez et al. 2016 |Canada | Case study . 41 youth & 271 | TB awareness NA Developing learning activities for adolescents o Quantitative: The adapted TB
[27] community campaign about Tuberculosis (TB) and consolidating their awareness interventions yielded
members (Inuit understanding by creating videos to educate the an average knowledge score of
communities, non- community. This activity was carried out without 64/100 among youth participants.
medical) involving ambassadors, but rather with the active |, Qualitative: All healthcare
. Ambassadors: NA participation of 41 adolescents who were directly workers and community members
involved in creating educational content. During found the interventions
this process, we also consulted with adolescent acceptable and useful.
development experts to ensure the implementation
of optimal learning strategies for youth
Schmidt et al. | 2016 | South Focus group . 7,500 adolescents |Drama-based health |NA Drama performers were trained to deliver . Quantitative: Increased awareness
[41] Africa discussion (school-going, education Tuberculosis (TB) awareness education to the of TB prevention measures.

non-medical)

. Ambassadors:
Drama performers

community

Qualitative: Enhanced
community engagement and
clinical trial preparedness.

891
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Mekonnen |2020 | Ethiopia |Cross-sectional . 1,720 university | Health education 2 The aim of this study is to address the high . Quantitative: 35.7% had ‘good’
etal. [37] study students (non- incidence of Tuberculosis (TB) among students, TB knowledge. 48.6% were
health science, which shows a much higher incidence rate aware of MDR-TB. 43% showed
Ethiopia) compared to the general population. This study compassion, 12% expressed fear,
. Ambassadors: NA focuses on understanding TB awareness among and 22% avoided TB patients.
non-health science _studen.ts and .identifying existiqg . Qualitative: Variability in TB
knowledge gaps, without involving ambassadors, in knowledge across universities
order to guide more effective educational was noted.
interventions in the future.
Vanajaet |2015 |India Quasi-experimental | 2,635 students Health education 12 This study aims to assess the level of knowledge . Quantitative: Mean TB
al. [26] pretest-posttest (high school & about Tuberculosis (TB) among 8th-, 9th-, and knowledge score improved from
study without pre-university, 19th-grade students, and college students before 8.77 £2.59 (pre-test) to 14.95 +
control aged 11-18, non- university, without involving ambassadors or any 1.99 (post-test). Awareness
medical) educational interventions during the study period. increased from 1.59% (pre) to
. Ambassadors: NA TB education was provided in a simple manner by 49.67% (post).
pharmacists. The primary focus of this study isto |, Qualitative: The intervention
evalua'fe current knowledge without any changes or effectively empowered students
educational influence during the study period to spread TB awareness.
Lawetal. |2021 |Canada |Mixed methods . 1226 patients One-week TB 4 11 social work student counselors trained for one | e Quantitative: TB testing rates
[36] study . Ambassadors: 11 | training for week increased 1.36 times post-
social work ambassadors intervention (95% Cl: 1.23-1.58).
student counselors Treatment initiation probability
increased by 10.1% (95% CI:
1.5-21.3%).

. Qualitative: Patient engagement
in TB counseling sessions
improved

Chenetal. |2023 |China Cross-sectional . 4,414 university |- 20 days This study targets university students because they | Quantitative: Overall TB
[34] study students (first- and tend to be more receptive and responsive to health awareness: 81.6%.
second-year, education messages directed at them. Students are Comprehensive TB knowledge:
China) more likely to absorb information and have the 25.3%. Higher awareness among
. Ambassadors: NA potential to spread knowledge about Tuberculosis females, medical students, and
(TB) to their peers, family, and the community, those with previous TB exposure
without involving ambassadors in the process (aOR: 2.13, 95% ClI: 1.48-3.08).

. Qualitative: Students preferred
audiovisual materials for TB
learning.
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Ambassadors: NA

this study due to the high prevalence of latent and
nosocomial tuberculosis infections among medical
students. Their knowledge was assessed to
determine how well they could implement
strategies and policies to increase awareness of
Tuberculosis (TB), including their ability to
integrate knowledge and best practices, without
involving ambassadors in the process

Omongot et | 2023 |Uganda | Quasi-experimental | 394 adolescents | Three-day TB 5 Healthcare workers were trained for three days to Quantitative: TB screening rates
al. [38] (ages 10-19, non- |training for directly engage adolescents aged 10-19 who increased by 94% (159 to 309
medical) ambassadors: TB showed symptoms of Tuberculosis (TB). The goal cases). TB testing tripled.
. Ambassadors: screening cards, was to spread information about TB and raise Qualitative: Increased awareness
Healthcare Adolescent-TB awareness among adolescents to seek treatment, but minimal improvement in
workers awareness poster without involving ambassadors in the process linkage to TB care.
messages, Local TB
awareness song
Khan etal. |2017 |Pakistan |Cross-sectional . 399 fourth-year |- 40 A total of 399 students from the community Quantitative: Correct response
[39] study medical students medicine and dentistry programs were targeted in rate: 44.2% (survey of 34 TB-

related questions). Only 4.2%
correctly identified the TB
pathogen in immunosuppressive
patients.

Qualitative: TB knowledge gaps
may affect future clinical
practice.
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Table 3. Specific data for Column/Row

Study, year Selection (0-4) Comparability (0-2) Outcome (0-3) Total score (0-9) Quality rating

Mohammed et al., 2023 4 2 2 8 High

Alvarez et al., 2016 3 1 2 Moderate
Mekonnen et al., 2020 4 2 2 8 High

Vanaja et al., 2015 3 1 2 6 Moderate

Chen et al., 2023 3 1 2 6 Moderate
Omongot et al., 2023 4 2 3 9 High
Khan et al., 2017 4 2 2 8 High

3.3. Risk of Bias

A total of four studies demonstrated high quality, while
three exhibited moderate quality (Table 3). Evaluation
using the NOS showed high scores in selection,
comparability, and outcome domains, reflecting robust
designs and reliable findings. Most studies employed well-
defined selection processes, adjusted for key confounders,
and conducted appropriate outcome assessments with
adequate follow-up and statistical analyses.

Research objectives were clearly defined, and
appropriate qualitative methodologies were employed.
Recruitment strategies were generally well-described and
justified, with comprehensive data collection methods
(Table 4). However, Schmidt et al. [41] demonstrated
moderate quality due to limited reflexivity and insufficient
details on ethical considerations and data analysis
procedures. Despite providing valuable insights,
methodological limitations should be considered when
interpreting the findings.

Table 4. Quality assessment of qualitative studies using the CASP Tool

Variables Schmidtetal. [41] Lawetal. [36]
Clear aim Yes Yes
Appropriate methodology Yes Yes
Research design Yes Yes
Recruitment strategy Yes Yes
Data collection Yes Yes
Reflexivity No No
Ethical considerations Yes Yes
Rigor in data analysis Yes Yes
Clear findings Yes Yes

Overall quality Moderate High

3.4. Strategies for Improving TB Awareness through
Youth Engagement

Among the nine studies, youth engagement in TB
awareness was achieved through diverse strategies. Health

education was most common, delivered via structured
sessions with PowerPoint presentations, peer-to-peer
learning, and community events [26], [37], [40]. Multi-
session programs, including drama-based education,
enhanced retention and reduced stigma, with Schmidt et al.
[41] reporting success through weekly drama sessions.
Schmidt et al. [41] implemented a structured drama
program over four weeks, with weekly sessions lasting 60—
90 minutes. Small-group discussions and peer-led activities
in schools proved effective. Community-based campaigns
employed posters, songs, and fairs [27], [38]. Online and
video methods broadened adolescent reach. Offline media
such as radio and seminars were impactful in rural areas.
Some studies lacked detailed intervention descriptions [34],
[35], [39].

3.5. Effectiveness of Youth Ambassadors on TB
Awareness

Several studies focused on health education
interventions to enhance TB knowledge and attitudes [26],
[37], [40], [41]. Medical students, as ambassadors, were
consistently perceived as more credible educators
compared to non-medical counterparts [40]. Knowledge
was commonly measured using pre- and post-intervention
guestionnaires, showing significant improvements after
single- or multi-session programs. For example, a 45-60
minute health education session markedly enhanced
knowledge among school children [26], while drama-based
education reduced stigma and improved understanding of
TB symptoms and prevention [41].

Other studies emphasised community-based
interventions and youth engagement [27], and a human-
centered design pilot improved TB screening, though
increases in confirmed cases were not significant [38]. A
study of tuberculosis literacy and counseling interventions
in a primary care clinic found that literacy and counseling
interventions enhanced testing, treatment initiation, and
completion rates [36]. Despite these successes, persistent
knowledge gaps were noted, particularly among non-health
science and early-year students [34], [39]. This underscores
the need for stronger TB education across disciplines.
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4. Discussion

To our knowledge, this is the first systematic review to
systematically map the available literature on youth
ambassadors’ strategies, roles, and impacts in TB
awareness. While individual studies have reported on youth
engagement in TB programs, no prior synthesis has
specifically focused on youth-led interventions across
diverse geographic and cultural settings. To enhance
analytical depth, we organised the synthesis around three
thematic domains: effectiveness of youth-led interventions,
contextual factors influencing success, and implementation
barriers and facilitators.

Effectiveness of youth-led interventions: Across the nine
reviewed studies, six documented statistically significant
improvements in TB knowledge or awareness, yet the
magnitude of effects varied considerably. The large pre—
post gain observed by Vanaja et al. (mean difference 6.18
points, p < 0.001) [26], contrasts with more modest changes
elsewhere, likely reflecting differences in intervention
intensity and measurement sensitivity. The quasi-
experimental evidence from Law et al. [36] showing a 36%
higher TB testing rate (risk ratio 1.36, 95% CI 1.23-1.58),
provides a more robust behavioral endpoint, whereas cross-
sectional surveys without pre—post designs limit causal
inference [27], [41]. This pattern indicates that ambassador
effectiveness is contingent on methodological rigor and the
integration of active, theory-informed components.
Drawing on social cognitive theory, youth ambassadors
likely enhance peer self-efficacy and observational
learning, translating knowledge gains into stigma reduction
and health-seeking actions [27], [41].

Contextual factors influencing success: Cultural
tailoring emerged as a potent moderator of impact. The
94% increase in screening rates following locally
composed songs and radio broadcasts in Uganda [38]
exemplifies how embedding interventions within local
cultural systems amplifies both reach and acceptability.
Adaptation for Inuit youth yielded moderate knowledge
scores, reflecting the dual influence of cultural relevance
and the difficulty of measuring complex constructs across
settings [26]. Ambassador credibility proved multifaceted:
while medical students were perceived as more
knowledgeable [41], social work students achieved
comparable outcomes through structured training that
emphasized communication and trust-building [37]. Age-
related findings indicate that older adolescents (19-22
years) serve as more credible messengers, consistent with
developmental readiness frameworks [27], [40]. Thus,
effective youth engagement requires deliberate matching of
ambassador characteristics to the sociocultural context and
developmental stage of the target audience.

Barriers and facilitators: Key facilitators included
structured training programs (duration ranging from one
week to three days), use of peer networks, and integration
of interactive methods (drama, songs, visual aids). Barriers
comprised short intervention durations (as brief as 45-60
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minutes in some studies), lack of follow-up assessment,
and limited digital infrastructure in rural settings. Studies
without ambassador-led engagement often failed to
demonstrate meaningful behavioral or stigma-related
changes, suggesting that the presence of trained youth
ambassadors is a critical success factor.

Comparison across settings: The nine included studies
spanned diverse geographic and economic contexts,
including high-income (Canada), upper-middle-income
(Saudi Arabia, China), and low- and lower-middle-income
countries (Uganda, Ethiopia, India, Pakistan, South Africa).
In high-income settings [27], [36], youth-led interventions
were integrated into structured health systems with existing
diagnostic and treatment infrastructure, enabling
measurable outcomes such as increased testing rates (risk
ratio 1.36) and high acceptability. In contrast, low-resource
settings (e.g., Ethiopia, Uganda, India) faced greater
baseline knowledge gaps and stigma, yet demonstrated
larger absolute knowledge gains when interventions were
implemented [26]. This suggests that youth ambassadors
may have a proportionally greater impact in settings with
lower baseline awareness, although intervention intensity
and cultural tailoring moderate this effect.

Challenges limiting youth involvement: Four recurring
challenges were identified across studies. First, inadequate
or inconsistent training. Several studies involved youth as
passive survey respondents rather than trained ambassadors,
limiting engagement depth [34], [39]. Second, resource
constraints, including a lack of transport reimbursement,
printed materials, and digital tools, particularly in rural
African and Asian settings. Third, sustainability concerns,
as no study assessed retention of knowledge or behaviour
change beyond 12 months, and most interventions were
time-limited (45 minutes to 12 months) without
maintenance strategies. Fourth, the digital divide. Although
online methods were proposed, only one study [27]
incorporated video creation, and none used mobile health
(mHealth) or social media platforms, despite high youth
engagement with these technologies globally.

Success factors supporting good outcomes: Across
studies with positive outcomes, five factors consistently
facilitated success: (1) structured, skills-based training for
youth ambassadors (one-week training [36]; three-day
training [38]), which improved communication, counseling,
and mobilization skills; (2) cultural and linguistic tailoring
use of local languages, songs, and culturally relevant
scenarios (Uganda, Canada); (3) integration with existing
health or school systems (e.g., embedding ambassadors in
primary care clinics or school health programs); (4) peer-
to-peer delivery models leveraging existing social
networks; and (5) interactive, non-didactic methods (drama,
games, radio, visual aids), which enhanced engagement
and retention.

Replicable and scalable engagement approaches: Based
on the evidence, the following approaches are ready for
replication and scaling: (a) youth ambassador training
modules (3-7 days) covering TB basics, stigma reduction,
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communication, and referral pathways—adaptable to local
contexts; (b) school-based peer education clubs supported
by minimal supervision, as demonstrated in India [26]; (c)
radio drama and locally composed song campaigns
(Uganda model), which are low-cost, high-reach, and
particularly suited to rural settings with limited digital
access; (d) video creation and peer-to-peer digital sharing
(Canadian Inuit model), scalable through partnerships with
schools and community centers; and (e) integration of TB
awareness into existing youth platforms (e.g., youth health
days, social media challenges, youth assemblies). For
scalability, we recommend that future implementations
adopt a tiered approach: low-intensity, low-cost
radio/drama campaigns for population-level awareness,
combined with targeted small-group peer education for
high-risk youth. Monitoring and evaluation should include
process indicators (training completion, reach) and
outcome indicators (knowledge change, referral rates)
using standardised tools to enable cross-site comparison.

Youth involvement in TB awareness programs reduced
stigma, fostered trust, and enhanced healthcare-seeking
behaviours. However, heterogeneity in intervention design,
outcome measures, and follow-up duration limits
comparability. Future research should adopt standardised
reporting frameworks (e.g., TIDieR checklist) and include
longitudinal follow-up to assess sustainability.

In this review, some studies explicitly discussed the role
of ambassadors or educational agents [36], [38], [41].
Interventions led by trained ambassadors had broader
impacts, not only improving knowledge but also
influencing attitudes and behaviors. For example, youth
who underwent structured training demonstrated greater
effectiveness in mobilizing their communities [36], [38]. In
contrast, studies without ambassador-led engagement often
failed to demonstrate meaningful changes in behavior or
stigma reduction. These findings suggest that ambassador
presence is a critical factor in program success.

Health education consistently emerged as a key strategy
in youth-led awareness. Structured educational sessions
and drama-based interventions improved TB knowledge
and reduced stigma [43], [44], [45], [46]. Youth-driven
programs significantly enhanced knowledge retention
among school-aged children [26], while drama-based
approaches effectively raised awareness of TB symptoms
[41]. Peer education further emphasized the importance of
trusted youth leaders in driving behavior change, aligning
with global health strategies that frame youth as “agents of
change” [47], [48], [49], [50]. Importantly, interventions
that incorporated interactive or culturally specific elements,
such as local songs and visual tools, had greater impact
compared to generic approaches.

Community-based initiatives also demonstrated the
effectiveness of youth engagement in underserved
populations [27]. Ambassadors aged 11-25 were especially
influential, with older participants showing greater
credibility and understanding [27]. Medical students were
often more trusted than non-medical peers, though social

Role of Youth-Led Interventions in Tuberculosis Awareness: A Systematic Review

work students also demonstrated effectiveness when
equipped with proper training [37], [39]. Locally adapted
strategies, such as radio broadcasts and culturally relevant
counseling, improved acceptability and strengthened trust
between youth educators and their communities [51], [52].
Overall, youth involvement in the design and
implementation of TB awareness programs was shown to
reduce stigma, foster trust, and enhance healthcare-seeking
behaviors [53], [54], [55]. Targeting adolescents in
secondary schools and early colleges, an age group highly
vulnerable to TB, further underscores the importance of
tailored, youth-led approaches [26], [38]. Cultural
sensitivity, sustained engagement, and interactive materials
such as drama, songs, and peer-to-peer dialogue remain
central to maximising effectiveness [27], [38], [41].

5. Conclusions

This systematic review highlights the potential of youth
ambassadors in raising awareness about TB. Evidence
suggests that youth-led interventions improve TB
knowledge and reduce stigma, especially when tailored to
local contexts and implemented through engaging methods.
Key strategies include structured health education,
community-based engagement, and the use of digital tools
and social media. These interventions enhance knowledge
retention, promote positive attitudes, and bridge service
delivery gaps in underserved regions. Despite promising
outcomes, challenges such as variability in intervention
designs and limited evidence on long-term sustainability
remain. Future research should focus on developing
scalable frameworks, addressing cultural barriers, and
incorporating follow-up initiatives to ensure sustained
knowledge retention and behavior change.
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