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Preventive Interventions to Reduce the 
Burden of Rheumatic Heart Disease in 
Populations at Risk: A Systematic Review
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Mattias Brunström , MD, PhD; Scholastika N. Iipinge , MCommH, DCur; Stefan Söderberg , MD, PhD; 
Lars Lindholm , PhD; Fredrik Norström , PhD

BACKGROUND: Rheumatic heart disease (RHD) is a devastating yet preventable condition that disproportionately affects low- 
middle– income countries and indigenous populations in some high- income countries. Various preventive interventions have 
been implemented across the globe, but evidence for the effectiveness of these measures in reducing the incidence or preva-
lence of acute rheumatic fever and RHD is scattered. This systematic review aims to assess the effectiveness of preventive 
interventions and identify the strategies used to reduce the burden of RHD.

METHODS AND RESULTS: A comprehensive search was conducted to identify relevant studies on RHD prevention interventions 
including interventions for primordial, primary, and secondary prevention. Effectiveness measures for the interventions were 
gathered when available. The findings indicate that school- based primary prevention services targeting the early detection 
and treatment of Group A Streptococcus pharyngitis infection with penicillin have the potential to reduce the incidence of 
Group A Streptococcus pharyngitis and acute rheumatic fever. Community- based programs using various prevention strate-
gies also reduced the burden of RHD. However, there is limited evidence from low- middle–income countries and a lack of 
rigorous evaluations reporting the true impact of the interventions. Narrative synthesis was performed, and the methodological 
quality appraisal was done using the Joanna Briggs Institute critical appraisal tools.

CONCLUSIONS: This systematic review underscores the importance of various preventive interventions in reducing the incidence 
and burden of Group A Streptococcus pharyngitis, acute rheumatic fever, and RHD. Rigorous evaluations and comprehensive 
analyses of interventions are necessary for guiding effective strategies and informing public health policies to prevent and 
reduce the burden of these diseases in diverse populations.
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Rheumatic heart disease (RHD) is a devastating 
yet preventable condition that disproportion-
ately affects low- middle–income countries and 

indigenous populations in some high- income coun-
tries. RHD is a significant public health problem and is 
among the leading causes of cardiovascular morbidity 

and mortality, with an estimated 40.5 million people 
affected and approximately 305 000 deaths occurring 
annually.1 RHD is a disease caused by progressive fi-
brotic changes due to avascularized valvular tissues 
from the inflammation of the heart valves. The inflam-
mation is a result of acute rheumatic fever (ARF), which 
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is an autoimmune response to antigenic mimicry of a 
certain Group A Streptococcus (GAS) antigenic protein 
during a GAS bacterial infection of the pharynx.2

Preventing RHD requires a multifaceted approach 
of primordial, primary, secondary, and tertiary inter-
ventions. Primordial prevention focuses on mitigating 
social determinants of health to reduce the risk of GAS 
transmission. Primary prevention involves timely diag-
nosis and treatment of GAS infections with penicillin 
antibiotic treatment to prevent ARF. Secondary pre-
vention entails continuous benzathine penicillin pro-
phylaxis to prevent the recurrence of ARF, as well as 
early detection and management of RHD to prevent 
complications. Tertiary interventions involve heart sur-
gery and chronic medical treatment for the manage-
ment of chronic RHD.3–5

Despite being a major public health concern, RHD 
has been neglected in the past, primarily because of 
the reduction of RHD in high- income countries due to 
economic improvements and previous World Health 
Organization programs.6 Around the year 2000 new 
interest emerged that resulted in RHD being placed on 
the international agenda. For example, in 2013 to 2014 
the World Heart Federation set a goal of reducing pre-
mature deaths from RHD in individuals younger than 
25 years of age by 25% by the year 2025.7 As a result, 
resolutions and guidelines on ARF and RHD have been 

developed to provide technical guidance for actions to 
prevent and eradicate RHD.8–11 One of the key reso-
lutions is implementing country- level comprehensive 
programs including components from each level of 
prevention. The proposal includes the strategies advo-
cacy, surveillance, awareness, and prevention.9 Earlier 
programs implemented (in the 1980s and 1990s) in 
Cuba,12 Caribbean island countries,13 and other coun-
tries,6 provided evidence supporting the effectiveness 
of primary and secondary interventions in reducing the 
burden of RHD. However, the effectiveness of primor-
dial interventions has been less clear.

With the new interest and resolutions, various pre-
ventive interventions have been implemented in vari-
ous settings, including community- based outreach 
programs, school- based programs, and screening- 
based interventions, including the expansion of peni-
cillin prophylaxis and surveillance.14–16 However, there 
is a paucity of evidence regarding the effectiveness of 
these recent interventions added to the interventions in 
the 1980s and 1990s. It is important to synthesize as 
much current evidence as possible to determine the ef-
fectiveness of these interventions to provide guidance 
for policy and practice and also highlight the work that 
has been done in the 21st century so far in response to 
the new resolutions.

The objectives of this systematic review are to eval-
uate the effectiveness of preventive interventions in 
reducing the incidences of ARF and RHD, as well as 
to describe the different strategies employed by the 
interventions.

METHODS
The review followed the Cochrane Collaboration 
Handbook for Systematic Reviews17 and the Preferred 
Reporting Items for Systematic Reviews and Meta- 
Analyses guidelines (Table  S1).18 The review protocol 
was registered in PROSPERO (International Prospective 
Register of Systematic Reviews; CRD42020170503; 
https:// www. crd. york. ac. uk/ prosp ero/ displ ay_ record. 
php? ID= CRD42 02017 0503). Additional information 
about the review protocol can be found in a separate 
publication.19 Authors declare that supporting materi-
als for the review are in the article. Further information 
is available from the corresponding author on request. 
As this systematic review used published data, ethical 
approval and informed consent were not required.

Search Strategy
A comprehensive search was conducted in electronic 
databases, including PubMed, Scopus, and Web of 
Science, covering publications from January 2000 to 
February 2023. Additionally, the reference lists of re-
trieved articles were manually searched for possible 

RESEARCH PERSPECTIVE

What Is New?
• Evidence on implementing rheumatic heart dis-

ease prevention interventions in low- middle–
income countries, particularly sub- Saharan 
Africa, remains limited.

What Question Should Be Addressed 
Next?
• The feasibility and advisability of school- based 

primary prevention and community programs 
in low- middle–income countries warrant 
exploration.

• Further research is essential to evaluate the ac-
tual effectiveness of current interventions in re-
ducing the rheumatic heart disease burden.

Nonstandard Abbreviations and Acronyms

ARF acute rheumatic fever
GAS Group A Streptococcus
RHD rheumatic heart disease
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relevant studies. The search strategy used the Medical 
Subject Headings terms and keywords rheumatic 
heart disease, acute rheumatic fever, rheumatic fever, 
Group A Streptococcus, intervention, and Program 
(Table S2).

Intervention
In the context of the review, the concept of intervention 
refers to activities or measures undertaken with the 
aim of reducing the incidences or prevalence of either 
GAS, ARF, or RHD in populations classified as at high 
risk of RHD. These interventions can include a wide 
range of strategies, such as public health campaigns, 
education programs, vaccination initiatives, improved 
access to health care services, screening and early de-
tection programs, penicillin antibiotic prophylaxis, and 
other preventive measures. The intervention should be 
clearly described and focused on reducing the inci-
dence or prevalence of GAS, ARF, and RHD.

Study Selection and Inclusion Criteria
The search results were imported to Clarivate Endnote 
20. After removing duplicates, 1 author (P.P.S.) 
screened the titles of the retrieved studies. Two au-
thors (P.P.S. and T.W.S.) independently screened the 
abstracts of the selected articles, and the full texts of 
potentially relevant articles were assessed for eligibility. 
Articles for which the relevance was not immediately 
clear were discussed until resolution, sometimes with 
a third reviewer (F.N.) when necessary. To assess ef-
fectiveness, we included studies that met the follow-
ing criteria: (1) evaluated the effectiveness of preventive 
interventions and reported outcomes regarding the 
impact on the incidence or prevalence of GAS, ARF, 
and RHD; (2) reported an intervention implemented in 
January 2000 or later; and (3) provided a clear descrip-
tion of the intervention aimed at reducing the incidence 
or prevalence of GAS, ARF, and RHD. We excluded 
studies that did not report outcomes related to disease 
incidence or prevalence, as these were necessary for 
determining an intervention’s effectiveness. Studies 
lacking a clear description of the intervention as tar-
geting the prevention of GAS, ARF, and RHD were ex-
cluded, as were articles about a population that the 
authors classified as not at risk of ARF or RHD based 
on the prevalence rates or considered not endemic. 
Studies with full text not written in English were cat-
egorized as awaiting classification due to the unavail-
ability of translators and were not used for this paper.

Quality Appraisal and Risk of Bias
The quality appraisal of the included studies was as-
sessed independently by 2 reviewers (P.P.S. and T.W.S.) 
using the Joanna Briggs Institute critical appraisal 

checklists for nonrandomized studies of interven-
tions.20,21 The checklists contains questions that as-
sesses different broad areas of methodological quality 
of the studies. The checklists have a scoring framework 
of yes, no, unclear, and not applicable. All the included 
studies had a relatively good methodological quality 
and thus were retained for analysis.

Synthesis Methods
Due to the heterogeneity among the included studies, 
encompassing methodology, outcomes, and contexts, 
we used a narrative synthesis approach based on the 
relevance and applicability of the findings in various 
settings.

RESULTS
Selection of Studies
A summary of the review processes and selection of 
studies is presented in the Preferred Reporting Items 
for Systematic Reviews and Meta- Analyses flow dia-
gram (Figure).18 The search identified 3037 publica-
tions. After removing 516 duplicate articles, 2520 titles 
were screened, and a total of 2485 studies excluded 
after screening for title and abstract. For the remain-
ing 35 publications, full- text reviews were conducted 
to determine their inclusion. Subsequently, 7 studies 
describing disease incidence or prevalence outcomes 
were included in the analysis (Table 1).22–28

The remaining 28 publications were excluded due 
to their failure to describe the outcomes of interest or to 
meet other inclusion criteria (Table S3).29–56 Among the 
excluded studies, 17 described interventions but did 
not report the impact on the incidence or prevalence of 
the diseases.29–45 Five studies described interventions 
that were implemented before the year 2000.46–50 Two 
studies described interventions in Finland and Italy but 
did not give a clear description as to their targeting of 
ARF and RHD,51,52 and the population was consid-
ered as not at risk of RHD. Two papers were written in 
Russian and excluded due to unavailability of transla-
tors.53,54 Finally, 2 studies did not report on actually im-
plemented interventions, only on clinical activities.55,56

Characteristics of the Included Studies
Table 1 presents details about the 7 studies that de-
scribed outcomes of the interventions on disease in-
cidence or prevalence. Among the included studies, 5 
were conducted in Australia and New Zealand, which 
are high- income countries.23–25,27,28 The study designs 
of these studies consisted of 2 cross- sectional stud-
ies,23,25 2 retrospective cohorts,24,27 and 1 pragmatic 
intervention study.28 Two studies were conducted 
in Nepal and Sudan, which are low- middle– income 
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countries.22,26 Both of these studies were descriptive 
in nature. All of the included studies aimed to investi-
gate primary and secondary prevention of RHD, with 1 
study from Australia also including a primordial preven-
tion component.28

Four studies conducted in New Zealand described 
school- based primary prevention clinics led by nurses 
who applied strategies of screening school children 
and treating sore throats using oral penicillin antibi-
otic.23–25,27 The school- based clinics appeared to have 
a positive effect on reducing the incidence of GAS and 
ARF among school children. One study demonstrated 
that the prevalence of GAS decreased from 22.4% 
to 11.4% after implementing a school- based clinic 

intervention over a span of 2 years and furthermore 
that there was a 58% decline in ARF rates following the 
intervention.25 Another study observed a decrease in 
pharyngeal GAS infections after implementing the in-
tervention for 19 months. The study found a statistically 
significant reduction (P=0.01) in the pharyngeal GAS 
burden, with adjusted rates of 26% before the interven-
tion and 14% after the intervention.23

Another study reported a 28% decline in the national 
ARF incidence rate after implementing school- based 
sore throat services, with an overall effectiveness of 
23% (95% CI, −6% to 44%; rate ratio [RR], 0.77 [95% 
CI, 0.56–1.06]).24 The fourth New Zealand study com-
pared 3 different approaches to school- based sore 

Figure . Preferred Reporting Items for Systematic Reviews and Meta- Analyses flow diagram for 
study selection.
ARF indicates acute rheumatic fever.
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throat clinics showing that areas with full school pro-
grams supported by a general practitioner experienced 
a 60% reduction in ARF incidence, compared with a 
48% reduction in areas where predominantly general 
practitioners provided limited school services and a 
30% reduction in areas without any school services.27

A fifth study, conducted in Australia, reported on 
a pragmatic intervention, namely a community- based 
outreach program with a primary focus on the primor-
dial and primary prevention of ARF; this study reported 
a decreasing trend in the annual number of first- known 
ARF cases. During the baseline period, 6 cases were 
recorded, which decreased to 5, then 1, and finally 
reached 0 cases over the course of the following 
3 years.28 However, it is important to note that the 
study’s sample size was small, consisting of only 29 in-
dividuals from 26 households. Consequently, the gen-
eralizability of the findings to other populations may be 
limited. The intervention was led by trained community 
workers who aimed to disseminate ARF knowledge, 
assist families in accessing health care, and promote 
hygiene practices within households.

The sixth study reported on a comprehensive pro-
gram in Nepal, which contributed to a decrease in na-
tional RHD prevalence from 1.2/1000 to 0.8/1000 over 
a period of 10 years.26 The seventh study reported on 
a similar program implemented in Sudan that was as-
sociated with declining trends in RHD burden; how-
ever, the study did not report the size of the effect as 

the outcomes were not formally assessed at the time 
of the study.22 These programs included echocar-
diogram screening, awareness and knowledge cam-
paigns, penicillin antibiotic prophylaxis, surveillance 
registers, and tertiary care. Such findings are highly 
relevant and demonstrate the potential capacity in low- 
middle– income countries to adopt and implement the 
multiple global resolutions for the control and elimina-
tion of RHD.

The studies from Australia,28 Nepal,26 and Sudan22 
described the components and frameworks of the 
implemented interventions for preventing ARF and 
RHD and included the recommended components of 
awareness, surveillance, advocacy, and prevention to 
address the various social, cultural, and economic fac-
tors that contribute to the development and spread of 
GAS (Table 2).

In the Australian study,28 the intervention aimed to 
prevent GAS infections and improve the diagnosis and 
management of ARF and RHD in indigenous communi-
ties through a coordinated, multidisciplinary approach. 
This approach included disseminating knowledge, 
assisting families in accessing care, and promoting 
household environmental hygiene.

Similarly, the programs in Nepal26 and Sudan22 
focused on improving access to essential medicines 
and increasing awareness of ARF and RHD through 
community education and awareness campaigns. 
Additionally, the programs established echocardiogram 

Table 2. Intervention Framework and Strategies in the Included Studies With Comprehensive Interventions (n=3)

Reference/country/
level Advocacy Surveillance Awareness Prevention

Ali and Subahi, 202022

Sudan
Level:
Health system

1. Raised funds for the program.
2. Integrated the program into 

existing programs in primary 
care, and education curricula.

3. Gained support from ministry 
of health

1. Mapped high- burden 
areas.

2. Developed registers and 
surveillance centers.

3. Echocardiogram 
screening

1. Developed health 
education materials.

2. Conducted community 
health education

3. Conducted training for 
health workers.

1. Echocardiogram screening 
by physician and refer to 
the cardiologist.

2. Modified screening and 
treatment tools

3. All RHD- positive cases 
started on benzathine G 
penicillin prophylaxis

Regmi, 201626

Nepal
Level:
Health system

1. Collaborated with the 
government

2. Integrated the program into 
existing health system

3. Free treatment and surgery for 
RF and RHD

4. Integrated the program into 
medical school curricula

1. Mapped high- burden 
areas

2. Developed national RF/
RHD register

3. Developed hospital 
registers forwarding data 
to the national register.

4. Echocardiogram 
screening

1. Developed health 
education materials

2. Conducted country- 
wide community health 
education (ie, films on TV)

3. Conducted training for 
health workers (ie, 1500 
community health workers)

1. Recommendations on 
penicillin allergy skin tests.

2. Treatment guidelines for 
sore throat

3. Heart screening for school 
children

4. Free treatment for primary 
and secondary prophylaxis

5. Benzathine G penicillin 
procurement, storage, and 
supply

Ralph et al, 202228

Australia
Level:
Community

1. Recruitment, retention of ACW
2. Advocacy by ACW for 

household members to seek 
care for sore throat

3. Advocacy by ACW for people 
living with RHD to attend 
secondary prophylaxis 
injections

1. Household surveys
2. RHD register

1. Community awareness 
and empowerment of 
community members.

2. Household education
3. School- based education
4. Health care provider 

education
5. Training of ACWs

1. Housing and environmental 
health support (ie, repair of 
housing equipment)

2. Assist clients to access 
health services (health 
navigation)

3. Primary and secondary 
prophylaxis

ACW indicates Aboriginal community worker; RF, rheumatic fever; and RHD, rheumatic heart disease.
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screening and surveillance systems to monitor cases 
of ARF and RHD and provide timely treatment.

Quality Appraisal and Risk of Bias
Five of the included studies used a cross- sectional in 
design and were assessed for methodological quality 
and risk of bias using the Joanna Briggs Institute Critical 
Appraisal Checklist for studies reporting prevalence 
data (Table 3). Two studies used a cohort design and 
were evaluated using the Joanna Briggs Institute Critical 
Appraisal Checklist for Cohort Studies (Table 4).

Overall, the included cross- sectional studies were 
considered to have a good methodological quality 
concerning the primary outcomes of disease preva-
lence.22,23,25,26,28 However, 1 study had a small sample 
size and lacked a concise description of the sampling 
frame as the participants were divided into 3 distinct 
groups.28 However, the study’s reported outcomes, 
which are in line with our study objectives, focused on 
the prevalence within the overall population rather than 
comparisons between groups.

Both of the included cohort studies lacked a clear 
presentation of the identification and control of con-
founding factors within the intervention. Additionally, 
these studies did not provide a comprehensive de-
scription of follow- up strategies, which could be related 
to the primary outcomes focused on the prevalence 
within the entire study population.24,27

Two studies used a narrative descriptive approach 
of the programs evaluated, leading to an overall rating 
of Unclear for their methodological quality.22,26 This un-
certainty is based on the absence of a concise meth-
odology section.

Considering the complexity in evaluating RHD in-
terventions, we did not exclude studies on their quality 
appraisal (Tables  S4–S10). Nevertheless, the quality 
assessments indicated the potential of bias based on 

the identified limitations. The main concerns are related 
to in methodological descriptions, including aspects of 
sample size and controlling for confounders.

DISCUSSION
This systematic review identified 7 interventions im-
plemented after 2000 that contributed to a reduc-
tion in the incidence or prevalence of GAS infections, 
acute rheumatic fever (ARF), and rheumatic heart 
disease in populations at risk of RHD.22–28 The in-
terventions encompassed school- based sore throat 
services and community- based programs that imple-
mented strategies for early detection of GAS infec-
tions, ARF, and RHD; penicillin antibiotic treatment; 
improved health education and literacy; improved 
access to care; and improved environmental hy-
giene. Among the studies more closely analyzed, 5 
were conducted in high- income countries, primarily 
(Australia28 and New Zealand23–25,27) and only 2 stud-
ies were conducted in low- middle–income countries 
(Nepal and Sudan22,26).The findings of this review hold 
significant implications for the understanding and im-
plementation of global goals and resolutions aimed at 
preventing RHD.7,8,57

This review highlights that nurse- led school- based 
primary prevention services can play a crucial role in 
the early diagnosis and treatment of GAS pharyngitis 
using penicillin antibiotics and therefore they also have 
the potential to reduce the incidence or prevalence 
of ARF.23–25,27 The primary focus of this strategy is to 
detect and treat GAS pharyngitis early among school 
children, who are at high risk of ARF. These services 
involve daily assessments and throat swabbing to ac-
curately diagnose GAS infections. In addition, these 
services also provide extended support in creating 
knowledge and awareness among children, teachers, 

Table 3. Critical Appraisal Results for Included Studies Using the JBI- Prevalence Critical Appraisal Checklist

Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9

Ali and Subahi, 202022 U U U Y U Y Y N U

Anderson et al, 201623 Y Y U Y Y Y Y Y U

Lennon et al, 201725 Y Y Y Y Y Y Y Y Y

Regmi, 201626 U U U Y U Y Y U U

Ralph et al, 202228 Y Y N Y Y Y Y Y Y

N indicates no; Q, question; U, unclear; and Y, yes.

Table 4. Critical Appraisal Results for Included Studies Using the JBI- Cohort Critical Appraisal Checklist

Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11

Jack et al, 
201824

Y Y Y U U N Y Y Y NA Y

Walsh et al, 
202027

Y Y Y U U U Y Y Y NA Y

N indicates no; NA, not applicable; Q, question; U, unclear; and Y, yes.
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and families about the importance of reporting of sore 
throats.

This finding aligns with previous evidence high-
lighting the effectiveness of school- based services. 
An earlier meta- analysis conducted on school and 
community- based programs demonstrated a 60% re-
duction in ARF cases by treating GAS pharyngitis in 
schools.58 That meta- analysis primarily reported on 
interventions before 2000, and our systematic review 
adds current evidence after 2000. The positive impact 
noted on disease burden can be attributed to the over-
all strengths of school- based services, which improve 
the detection rates of GAS pharyngitis, adherence to 
treatment, and awareness and knowledge of ARF and 
RHD among children and their families.23,24,33,39,59 The 
school- based approach had been found to be accept-
able and feasible in low socioeconomic status schools 
in high- risk areas, with over 90% uptake rates.14

Based on the evidence of the effectiveness of 
school- based primary prevention services, it is rec-
ommended that communities in low- middle–income 
countries, particularly those in sub- Saharan Africa at 
high risk of ARF or RHD, consider using school- based 
services to identify and treat GAS pharyngitis in order 
to reduce the burden of ARF and RHD. On a suppo-
sitious perspective, this evidence should sufficiently 
support those decisions on consideration that the af-
fected aboriginal communities in Australia and New 
Zealand are similar to high- risk populations in low- 
middle– income settings.

The primordial community- based program imple-
mented in Australia, coordinated by community health 
workers, offers significant insights into the feasibility 
and effectiveness of reducing the incidence of first- 
known acute ARF.28 This program adopted a unique 
approach of using community workers to improve 
living conditions and environmental hygiene, raise 
awareness, and support communities in accessing 
care for GAS, ARF, and RHD. Existing evidence cor-
roborates the crucial role that community health work-
ers play in improving health outcomes in communities 
for various conditions, such as diabetes, maternal 
and child health, and vaccination.60–62 It is important 
to note that this Australian study was conducted in a 
well- resourced country, and the sample size for analy-
sis was small (29 individuals), which may limit the gen-
eralizability of the findings. However, these results are 
promising and provide valuable recommendations for 
low- resourced countries that have an existing commu-
nity health worker workforce supporting community 
health services.

Two comprehensive programs implemented in Nepal 
and Sudan reported a positive impact on reducing the 
burden of RHD.22,26 These findings align with existing 
evidence about the effectiveness of comprehensive 
community- based programs implemented in the early 

1980s through the 1990s.6,12,13 However, it is import-
ant to note that the previous successful programs may 
have been influenced by concurrent economic devel-
opment. The programs employed a diagonal approach, 
integrating RHD services into existing health care sys-
tems to reduce ARF/RHD morbidity and mortality 
similar to previous programs. This approach included 
establishing surveillance registers at national, regional, 
and district levels; training of health workers; extensive 
community awareness campaigns; advocacy among 
key stakeholders; and improved access to treatment 
and surgical care. A main limitation in those studies is a 
lack of rigorous evaluation of the programs, which is pri-
marily attributable to the challenges associated with as-
sessing complex comprehensive interventions, as their 
effectiveness is likely to manifest over the long term.63 
However, these studies provide valuable information for 
planning and implementing comprehensive programs 
in low- middle– income countries, with the support of 
local health governance. Both Nepal’s and Sudan’s 
programs were carried out in collaboration with their re-
spective health ministries, integrating them into existing 
programs and health education curricula. The success 
of these programs highlights the importance of partner-
ships with government authorities and the integration of 
interventions into existing health care systems.

Based on the findings of this review, several rec-
ommendations can be made to guide future efforts in 
preventing and reducing the burden of GAS, ARF, and 
RHD in populations at high risk of RHD, particularly in 
low- middle–income countries.

The effectiveness of school- based clinics in early 
detection and treatment of GAS pharyngitis among 
schoolchildren is supported by our findings. Therefore, 
it is recommended that communities, particularly 
those in low- middle– income countries, consider im-
plementing school- based primary prevention services. 
These services should include regular assessments, 
accurate diagnosis through throat swabbing, and ed-
ucation programs to raise awareness among children, 
teachers, and families.

Primordial, primary, secondary, and tertiary pre-
vention strategies employed in community- based 
programs have shown promising results. It is crucial 
to strengthen those programs to address the multifac-
eted social, cultural, and economic factors contributing 
to the development and spread of these diseases, par-
ticularly in low- middle–income countries. Furthermore, 
it is important to use community workers in the pro-
grams to enhance support for the communities to 
achieve better health outcomes.

In addition, we advocate integrating RHD services 
into existing health care systems and fostering collabo-
ration with local health governance. Doing so will foster 
sustainability, scalability, and effective implementation 
of the programs by leveraging existing health care 

D
ow

nloaded from
 http://ahajournals.org by on February 26, 2024



J Am Heart Assoc. 2024;13:e032442. DOI: 10.1161/JAHA.123.032442 10

Shimanda et al Interventions to Prevent Rheumatic Heart Disease

infrastructure and resources. Comprehensive pro-
grams in Nepal and Sudan have demonstrated the 
value of integrating RHD services into existing health 
care systems. This integration will include establishing 
surveillance registers, training health workers, con-
ducting community awareness campaigns, advocating 
for RHD prevention, and improving access to treatment 
and surgical care.

Although the demonstrated effectiveness of these 
programs is promising, 1 major gap in published re-
search is a lack of studies reporting on the effect of 
interventions on incidence or prevalence of these con-
ditions. Instead, many studies primarily focus on out-
comes like adherence to secondary prophylaxis and 
awareness levels. For instance, a recent retrospec-
tive cohort study conducted in Australia assessed the 
impact of control programs but only presented out-
comes related to disease progression, ARF recurrence, 
secondary prophylaxis delivery, and early disease 
detection.59 Future evaluations should also include cost- 
effectiveness analyses to assess affordability and guide 
resource allocation, particularly in resource- constrained 
countries. Robust evidence about the true impact on 
the incidence and prevalence of disease and the cost 
effectiveness of the interventions should improve poli-
cies and prioritization of RHD interventions.

Future studies should also provide comprehensive 
and detailed information on the designs, structures, 
and processes employed in planning and implement-
ing interventions. A clear understanding of these pro-
cesses will enhance knowledge of the best practices 
and facilitate the adoption of effective strategies in dif-
ferent countries. In particular, countries with limited re-
sources may face challenges in implementing full- scale 
programs and can benefit from identifying and imple-
menting specific best strategies. Additionally, such re-
porting will yield valuable insights for improving future 
interventions, allowing for continuous refinement and 
optimization of the interventions.

A main limitation of this review is that we did not 
conduct further analysis to determine the level of con-
tribution of each intervention activity to the reduction of 
GAS, ARF, and RHD incidences or prevalence. Although 
the review identified various interventions that showed 
promise in reducing the incidences or prevalence of 
these diseases, it did not investigate the specific im-
pact and effectiveness of each activity. Analysis of these 
specifics would provide valuable insights into the rela-
tive importance and effectiveness of various activities in 
achieving reductions in incidence and prevalence.

CONCLUSIONS
In conclusion, this systematic review has provided valu-
able insights into the interventions and approaches that 

contribute to the prevention and reduction of GAS, ARF, 
and RHD in populations at risk of RHD. The evidence 
suggests that implementing school- based primary 
prevention services, strengthening community- based 
programs, integrating RHD services into existing health 
care systems through collaboration with local health 
governance, and conducting rigorous evaluations are 
crucial steps toward preventing and reducing the bur-
den of GAS, ARF, and RHD. By adopting these recom-
mendations, countries can make significant progress in 
achieving the global goals and resolutions for the pre-
vention of RHD and ultimately improve the health out-
comes of populations at risk.

ARTICLE INFORMATION
Received August 30, 2023; accepted January 30, 2024.

Affiliations
Department of Epidemiology and Global Health (P.P.S., L.L., F.N.) and 
Department of Public Health and Clinical Medicine, Cardiology (M.B., S.S.), 
Umeå University, Umeå, Sweden; Clara Barton School of Nursing, Welwitchia 
Health Training Centre, Windhoek, Namibia (S.N.I.); and Department of 
Occupational Therapy and Physiotherapy, University of Namibia, Windhoek, 
Namibia (T.W.S.).

Acknowledgments
The study was designed by Panduleni Penipawa Shimanda and Fredrik 
Norström in collaboration with Tonderai W. Shumba, Mattias Brunström, 
Stefan Söderberg, Scholastika N. Iipinge, and Lars Lindholm. Panduleni 
Penipawa Shimanda and Tonderai W. Shumba performed the screening 
and selection of retrieved studies for inclusion. Result interpretations were 
done collectively by all coauthors. Panduleni Penipawa Shimanda drafted 
the paper, and Tonderai W. Shumba, Mattias Brunström, Stefan Söderberg, 
Scholastika N. Iipinge, and Lars Lindholm made substantial contributions to 
the writing of the paper. All authors read and approved the final article.

Sources of Funding
The work was funded by the Erling Persson Foundation. The funder had no 
role in the design of the study, data collection, analysis, and interpretation of 
the data and in writing the article.

Disclosures
None.

Supplemental Material
Tables S1–S10

REFERENCES
 1. Ghamari SH, Abbasi- Kangevari M, Moghaddam SS, Aminorroaya A, 

Rezaei N, Shobeiri P, Esfahani Z, Malekpour MR, Rezaei N, Ghanbari 
A, et al. Rheumatic heart disease is a neglected disease relative to its 
burden worldwide: findings from Global Burden of Disease 2019. J Am 
Heart Assoc. 2022;11:e025284. doi: 10.1161/JAHA.122.025284

 2. Karthikeyan G, Guilherme L. Acute rheumatic fever. Lancet. 
2018;392:161–174. doi: 10.1016/S0140- 6736(18)30999- 1

 3. Zühlke LJ, Karthikeyan G. Primary prevention for rheumatic fever: prog-
ress, obstacles, and opportunities. Glob Heart. 2013;8:221–226. doi: 
10.1016/j.gheart.2013.08.005

 4. Manyemba J, Mayosi BM. Intramuscular penicillin is more effective than 
oral penicillin in secondary prevention of rheumatic fever- a systematic 
review. S Afr Med J. 2003;93:212–218.

 5. Soudarssanane MB, Karthigeyan M, Mahalakshmy T, Sahai A, 
Srinivasan S, Subba Rao K, Balachander J. Rheumatic fever and rheu-
matic heart disease: primary prevention is the cost- effective option. 
Indian J Pediatr. 2007;74:567–570. doi: 10.1007/s12098- 007- 0094- y

D
ow

nloaded from
 http://ahajournals.org by on February 26, 2024

https://doi.org//10.1161/JAHA.122.025284
https://doi.org//10.1016/S0140-6736(18)30999-1
https://doi.org//10.1016/j.gheart.2013.08.005
https://doi.org//10.1007/s12098-007-0094-y


J Am Heart Assoc. 2024;13:e032442. DOI: 10.1161/JAHA.123.032442 11

Shimanda et al Interventions to Prevent Rheumatic Heart Disease

 6. WHO programme for the prevention of rheumatic fever/rheumatic heart 
disease in 16 developing countries: report from Phase I (1986–90). 
WHO Cardiovascular Diseases Unit and principal investigators. Bull 
World Health Organ. 1992;70:218.

 7. Palafox B, Mocumbi AO, Kumar RK, Ali SKM, Kennedy E, Haileamlak A, 
Watkins D, Petricca K, Wyber R, Timeon P, et al. The WHF roadmap for 
reducing CV morbidity and mortality through prevention and control of 
RHD. Glob Heart. 2017;12:47–62. doi: 10.1016/j.gheart.2016.12.001

 8. Watkins D, Zuhlke L, Engel M, Daniels R, Francis V, Shaboodien G, 
Kango M, Abul- Fadl A, Adeoye A, Ali S, et al. Seven key actions to erad-
icate rheumatic heart disease in Africa: the Addis Ababa communiqué. 
Cardiovasc J Afr. 2016;27:184–187. doi: 10.5830/CVJA- 2015- 090

 9. Robertson KA, Volmink JA, Mayosi BM. Towards a uniform plan for the 
control of rheumatic fever and rheumatic heart disease in Africa—the 
Awareness Surveillance Advocacy Prevention (A.S.A.P.) Programme. S 
Afr Med J. 2006;96:241–245.

 10. Wyber R, Johnson T, Perkins S, Watkins D, Mwangi J, La Vincente S, 
Carapetis J, Zühlke L. Tools for Implementing Rheumatic Heart Disease 
Control Programmes (TIPs) Handbook. 2nd ed. Geneva, Switzerland: 
RHD Action; 2018. Accessed July 18, 2023. https:// rhdac tion. org/ resou 
rces/ TIPs- handb ook- second- edition

 11. Rheumatic fever and rheumatic heart disease—World Health Assembly 
Resolution 2018. Accessed January 23, 2024. https:// www. who. int/ 
news-  room/ fact-  sheets/ detail/ rheum atic-  heart -  disease

 12. Nordet P, Lopez R, Dueñas A, Sarmiento L. Prevention and control of 
rheumatic fever and rheumatic heart disease: the Cuban experience 
(1986–1996–2002). Cardiovasc J Afr. 2008;19:135–140.

 13. Bach JF, Chalons S, Forier E, Elana G, Jouanelle J, Kayemba S, Delbois 
D, Mosser A, Saint- Aimé C, Berchel C. 10- Year educational programme 
aimed at rheumatic fever in two French Caribbean islands. Lancet. 
1996;347:644–648. doi: 10.1016/S0140- 6736(96)91202- 7

 14. Bennett J, Rentta N, Leung W, Anderson A, Oliver J, Wyber R, Harwod 
M, Webb R, Malcom J, Baker MG. Structured review of primary interven-
tions to reduce group a streptococcal infections, acute rheumatic fever 
and rheumatic heart disease. J Paediatr Child Health. 2021;57:797–802. 
doi: 10.1111/jpc.15514

 15. Tu’akoi S, Ofanoa M, Ofanoa S, Lutui H, Heather M, Jansen RM, 
Goodyear- Smith F. Addressing rheumatic fever inequities in Aotearoa 
New Zealand: a scoping review of prevention interventions. J Prim 
Health Care. 2023;15:59–66. doi: 10.1071/HC22093

 16. Jaimes- Reyes MA, Urina- Jassir M, Urina- Triana M, Urina- Triana M. 
Current situation of acute rheumatic fever and rheumatic heart disease 
in Latin America and the Caribbean: a systematic review. Glob Heart. 
2022;17:65. doi: 10.5334/gh.1152

 17. Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, Welch 
VA, eds. Cochrane Handbook for Systematic Reviews of Interventions. 
2nd ed. Chichester, UK: John Wiley & Sons; 2019.

 18. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow 
CD, Shamseer L, Tetzlaff JM, Akl EA, Brennan SE, et al. The PRISMA 
2020 statement: an updated guideline for reporting systematic reviews. 
BMJ. 2021;372:n71. doi: 10.1136/bmj.n71

 19. Shimanda PP, Shumba TW, Brunström M, Söderberg S, Lindholm L, 
Iipinge SN, Norström F. Preventive interventions to reduce the burden 
of rheumatic heart disease in populations at risk: a systematic review 
protocol. Syst Rev. 2021;10:200. doi: 10.1186/s13643- 021- 01748- 9

 20. Munn Z, MClinSc SM, Lisy K, Riitano D, Tufanaru C. Methodological 
guidance for systematic reviews of observational epidemiological stud-
ies reporting prevalence and cumulative incidence data. Int J Evid Based 
Healthc. 2015;13:147–153. doi: 10.1097/XEB.0000000000000054

 21. Aromataris E, Munn Z, eds. JBI manual for evidence synthesis. JBI. 
2020. Accessed July 18, 2023. doi: 10.46658/JBIMES- 20- 01

 22. Ali S, Subahi S. A multi- sectoral, non- governmental program for control 
of rheumatic heart disease: SUR I CAAN: a model for developing coun-
tries. Int J Cardiol. 2020;307:195–199. doi: 10.1016/j.ijcard.2020.03.009

 23. Anderson P, King J, Moss M, Light P, McKee T, Farrell E, Stewart J, 
Lennon D. Nurse- led school- based clinics for rheumatic fever pre-
vention and skin infection management: evaluation of Mana Kidz pro-
gramme in Counties Manukau. N Z Med J. 2016;129:37–46.

 24. Jack SJ, Williamson DA, Galloway Y, Pierse N, Zhang J, Oliver J, Milne 
RJ, Mackereth G, Jackson CM, Steer AC, et al. Primary prevention of 
rheumatic fever in the 21st century: evaluation of a national programme. 
Int J Epidemiol. 2018;47:1585–1593. doi: 10.1093/ije/dyy150

 25. Lennon D, Anderson P, Kerdemelidis M, Farrell E, Mahi SC, Percival 
T, Jansen D, Stewart J. First presentation acute rheumatic fever is 

preventable in a community setting: a school based intervention. Pediatr 
Infect Dis J. 2017;36:1113–1118. doi: 10.1097/INF.0000000000001581

 26. Regmi PR. Comprehensive approach to rheumatic fever and rheumatic 
heart disease prevention and control: the Nepalese model. Nepalese 
Heart J. 2016;13:3–10. doi: 10.3126/njh.v13i2.15555

 27. Walsh L, Innes- Smith S, Wright J, Michniewicz T, Tozer M, Humby J, 
Ngata R, Lennon D, Scott- Jones J, Malcolm J. School- based strep-
tococcal A sore- throat treatment programs and acute rheumatic fever 
amongst indigenous Māori: a retrospective cohort study. Pediatr Infect 
Dis J. 2020;39:1001. doi: 10.1097/INF.0000000000002770

 28. Ralph AP, Kelly A, Lee AM, Mungatopi VL, Babui SR, Budhathoki NK, 
Wade V, de Dassel JL, Wyber R. Evaluation of a community- led pro-
gram for primordial and primary prevention of rheumatic fever in remote 
northern Australia. Int J Environ Res Public Health. 2022;19:10215. doi: 
10.3390/ijerph191610215

 29. de Dassel JL, de Klerk N, Carapetis JR, Ralph AP. How many doses 
make a difference? An analysis of secondary prevention of rheumatic 
fever and rheumatic heart disease. J Am Heart Assoc. 2018;7:e010223. 
doi: 10.1161/JAHA.118.010223

 30. Ralph AP, de Dassel JL, Kirby A, Read C, Mitchell AG, Maguire GP, 
Currie BJ, Bailie RS, Johnston V, Carapetis JR. Improving delivery of 
secondary prophylaxis for rheumatic heart disease in a high- burden 
setting: outcome of a stepped- wedge, community, randomized trial. J 
Am Heart Assoc. 2018;7:e009308. doi: 10.1161/JAHA.118.009308

 31. Ralph AP, Fittock M, Schultz R, Thompson D, Dowden M, Clemens T, 
Parnaby MG, Clark M, McDonald MI, Edwards KN, et al. Improvement 
in rheumatic fever and rheumatic heart disease management and 
prevention using a health centre- based continuous quality improve-
ment approach. BMC Health Serv Res. 2013;13:1–13. doi: 10.1186/ 
1472- 6963- 13- 525

 32. Oliveira KKB, Nascimento BR, Beaton AZ, Nunes MCP, Silva JLP, 
Rabelo LC, Barbosa MM, Oliveira CM, Mata MD, Costa WAA, et  al. 
Health education about rheumatic heart disease: a community- based 
cluster randomized trial. Glob Heart. 2020;15:41. doi: 10.5334/gh.347

 33. Negi PC, Merwaha R, Rao S, Asotra S, Mahajan A, Joshi A. School- 
based surveillance for detection of children with acute pharyngitis, 
rheumatic fever/rheumatic heart disease in Shimla district, Himachal 
Pradesh, India—a cluster randomized controlled trial. Indian Heart J. 
2018;70:S74–S81. doi: 10.1016/j.ihj.2018.05.015

 34. Sanyahumbi A, Chiromo P, Chiume M. Education: the prevention of 
acute rheumatic fever and rheumatic heart disease in Malawi. Malawi 
Med J. 2019;31:221–222. doi: 10.4314/mmj.v31i3.9

 35. Regmi PR, Sanjel K. Effectiveness of awareness raising interventions 
on knowledge about rheumatic heart disease and change in care seek-
ing behavior for throat infection in Lalitpur, Nepal. Nepalese Heart J. 
2019;16:15–18. doi: 10.3126/njh.v16i1.23893

 36. Doyle H, Pierse N, Tiatia R, Williamson D, Baker M, Crane J. Effect 
of oral probiotic streptococcus salivarius K12 on group A strepto-
coccus pharyngitis: a pragmatic trial in schools. Pediatr Infect Dis J. 
2018;37:619–623. doi: 10.1097/INF.0000000000001847

 37. Gray S, Lennon D, Anderson P, Stewart J, Farrell E. Nurse- led school- 
based clinics for skin infections and rheumatic fever prevention: results 
from a pilot study in South Auckland. N Z Med J. 2013;126:53–61.

 38. Harre N, Thomas D, Brown K, Raza F, Lennon D. Communicating in-
formation about sore throats and rheumatic fever to South Auckland 
high- school students. N Z Med J. 2000;113:215–217.

 39. Mardani J, Calder L, Haydon- Carr J, Purdie G, Jones NF. Throat swab-
bing for the primary prevention of rheumatic fever following health infor-
mation. N Z Med J. 2011;124:46–51.

 40. Oetzel JG, Lao C, Morley M, Penman K, Child M, Scott N, Karalus M. 
Efficacy of an incentive intervention on secondary prophylaxis for young 
people with rheumatic fever: a multiple baseline study. BMC Public 
Health. 2019;19:385. doi: 10.1186/s12889- 019- 6695- 3

 41. Shetty A, Mills C, Eggleton K. Primary care management of group a 
streptococcal pharyngitis in Northland. J Prim Health Care. 2014;6:189–
194. doi: 10.1071/HC14189

 42. Long A, Lungu JC, Machila E, Schwaninger S, Spector J, Tadmor B, 
Fishman M, Mayosi BM, Musuku J. A programme to increase appro-
priate usage of benzathine penicillin for management of streptococcal 
pharyngitis and rheumatic heart disease in Zambia. Cardiovasc J Afr. 
2017;28:247. doi: 10.5830/CVJA- 2017- 002

 43. Wyber R, Kelly A, Lee AM, Mungatopi V, Kerrigan V, Babui S, Black 
N, Wade V, Fitzgerald C, Peiris D, et  al. Formative evaluation of a 
community- based approach to reduce the incidence of strep A 

D
ow

nloaded from
 http://ahajournals.org by on February 26, 2024

https://doi.org//10.1016/j.gheart.2016.12.001
https://doi.org//10.5830/CVJA-2015-090
https://rhdaction.org/resources/TIPs-handbook-second-edition
https://rhdaction.org/resources/TIPs-handbook-second-edition
https://www.who.int/news-room/fact-sheets/detail/rheumatic-heart-disease
https://www.who.int/news-room/fact-sheets/detail/rheumatic-heart-disease
https://doi.org//10.1016/S0140-6736(96)91202-7
https://doi.org//10.1111/jpc.15514
https://doi.org//10.1071/HC22093
https://doi.org//10.5334/gh.1152
https://doi.org//10.1136/bmj.n71
https://doi.org//10.1186/s13643-021-01748-9
https://doi.org//10.1097/XEB.0000000000000054
https://doi.org//10.46658/JBIMES-20-01
https://doi.org//10.1016/j.ijcard.2020.03.009
https://doi.org//10.1093/ije/dyy150
https://doi.org//10.1097/INF.0000000000001581
https://doi.org//10.3126/njh.v13i2.15555
https://doi.org//10.1097/INF.0000000000002770
https://doi.org//10.3390/ijerph191610215
https://doi.org//10.1161/JAHA.118.010223
https://doi.org//10.1161/JAHA.118.009308
https://doi.org//10.1186/1472-6963-13-525
https://doi.org//10.1186/1472-6963-13-525
https://doi.org//10.5334/gh.347
https://doi.org//10.1016/j.ihj.2018.05.015
https://doi.org//10.4314/mmj.v31i3.9
https://doi.org//10.3126/njh.v16i1.23893
https://doi.org//10.1097/INF.0000000000001847
https://doi.org//10.1186/s12889-019-6695-3
https://doi.org//10.1071/HC14189
https://doi.org//10.5830/CVJA-2017-002


J Am Heart Assoc. 2024;13:e032442. DOI: 10.1161/JAHA.123.032442 12

Shimanda et al Interventions to Prevent Rheumatic Heart Disease

infections and acute rheumatic fever. Aust N Z J Public Health. 
2021;45:449–454. doi: 10.1111/1753- 6405.13127

 44. Regmi PR, Wyber R. Prevention of rheumatic fever and heart disease: 
Nepalese experience. Glob Heart. 2013;8:247–252. doi: 10.1016/j.
gheart.2013.08.001

 45. Yuko- Jowi CA. African experiences of humanitarian cardiovascular 
medicine: a Kenyan perspective. Cardiovasc Diagn Ther. 2012;2:231–
239. doi: 10.3978/j.issn.2223- 3652.2012.07.04

 46. Mota CCC, Meira ZMA, Graciano RN, Graciano FF, Araújo FDR. 
Rheumatic fever prevention program: long- term evolution and out-
comes. Front Pediatr. 2014;2:141. doi: 10.3389/fped.2014.00141

 47. Lin S, Kaplan EL, Rao X, Johnson DR, Deng M, Zhuo Q, Yang P, 
Mai J, Dong T, Liu X. A school- based program for control of group 
A streptococcal upper respiratory tract infections: a controlled trial in 
southern China. Pediatr Infect Dis J. 2008;27:753–755. doi: 10.1097/
INF.0b013e31816be02f

 48. Kumar R, Raizada A, Aggarwal AK, Ganguly N. A community- based 
rheumatic fever/rheumatic heart disease cohort: twelve- year experi-
ence. Indian Heart J. 2002;54:54–58.

 49. Lennon D, Stewart J, Farrell E, Palmer A, Mason H. School- based prevention 
of acute rheumatic fever: a group randomized trial in New Zealand. Pediatr 
Infect Dis J. 2009;28:787–794. doi: 10.1097/INF.0b013e3181a282be

 50. Viali S, Saena P, Futi V. Rheumatic fever programme in Samoa. N Z Med 
J. 2011;124:26–35.

 51. Alho OP, Koivunen P, Penna T, Teppo H, Koskela M, Luotonen J. 
Tonsillectomy versus watchful waiting in recurrent streptococcal phar-
yngitis in adults: randomised controlled trial. BMJ. 2007;334:939. doi: 
10.1136/bmj.39140.632604.55

 52. Gregori G, Righi O, Risso P, Boiardi G, Demuru G, Ferzetti A, Galli A, 
Ghisoni M, Lenzini S, Marenghi C, et  al. Reduction of group a  beta- 
hemolytic streptococcus pharyngo- tonsillar infections associated with 
use of the oral probiotic Streptococcus salivarius K12: a retrospective 
observational study. Ther Clin Risk Manag. 2016;12:87–92. doi: 10.2147/
TCRM.S96134

 53. Kuzmina NN, Medyntseva LG, Belov BS. Rheumatic fever: half a 
century of experience in studying the problem. Reflections of a rheu-
matologist. Rheumatol Sci Pract. 2017;55:125–137. doi: 10.14412/ 
1995- 4484- 2017- 125- 137

 54. Belov BS, Kuzmina NN, Medyntseva LG. Prevention of acute rheumatic 
fever: current aspects. Rheumatol Sci Pract. 2017;55:403–408. doi: 
10.14412/1995- 4484- 2017- 403- 408

 55. Longenecker CT, Morris SR, Aliku TO, Beaton A, Costa MA, Kamya 
MR, Kityo C, Lwabi P, Mirembe G, Nampijja D, et al. Rheumatic heart 
disease treatment cascade in Uganda. Circ Cardiovasc Qual Outcome. 
2017;10:e004037. doi: 10.1161/CIRCOUTCOMES.117.004037

 56. Mehta A, Saxena A, Juneja R, Ramakrishnan S, Gupta S, Kothari SS. 
Characteristics and outcomes of Indian children enrolled in a rheumatic 
heart disease registry. Int J Cardiol. 2016;222:1136–1140. doi: 10.1016/j.
ijcard.2016.08.259

 57. Mayosi B, Robertson K, Volmink J, Adebo W, Akinyore K, Amoah A, 
Bannerman C, Biesman- Simons S, Carapetis J, Cilliers A, et  al. The 
Drakensberg declaration on the control of rheumatic fever and rheu-
matic heart disease in Africa. South Afr Med J. 2006;96:246.

 58. Lennon D, Kerdemelidis M, Arroll B. Meta- analysis of trials of 
streptococcal throat treatment programs to prevent rheumatic 
fever. Pediatr Infect Dis J. 2009;28:e259–e264. doi: 10.1097/
INF.0b013e3181a8e12a

 59. Stacey I, Ralph A, de Dassel J, Nedkoff L, Wade V, Francia C, Wyber 
R, Murray K, Hung J, Katzenellenbogen J. The evidence that rheu-
matic heart disease control programs in Australia are making an 
impact. Aust N Z J Public Health. 2023;47:100071. doi: 10.1016/j.
anzjph.2023.100071

 60. Werfalli M, Werfalli M, Raubenheimer PJ, Engel M, Musekiwa A, Bobrow 
K, Bobrow K, Peer N, Peer N, Hoegfeldt C, et  al. The effectiveness 
of peer and community health worker- led self- management support 
programs for improving diabetes health- related outcomes in adults 
in low-  and- middle- income countries: a systematic review. Syst Rev. 
2020;9:133. doi: 10.1186/S13643- 020- 01377- 8/TABLES/7

 61. Wightman P, McCue K, Sabo S, Annorbah R, Jiménez D, Pilling V, 
Butler M, Celaya MF, Rumann S. Community health worker intervention 
improves early childhood vaccination rates: results from a propensity- 
score matching evaluation. BMC Public Health. 2022;22:1854. doi: 
10.1186/S12889- 022- 14239- W/TABLES/5

 62. Nzioki JM, Ouma J, Ombaka JH, Onyango RO. Community health 
worker interventions are key to optimal infant immunization coverage, 
evidence from a pretest- posttest experiment in Mwingi, Kenya. Pan Afr 
Med J. 2017;28:21. doi: 10.11604/PAMJ.2017.28.21.11255

 63. Read C, Mitchell AG, de Dassel JL, Scrine C, Hendrickx D, Bailie RS, 
Johnston V, Maguire GP, Schultz R, Carapetis JR, et  al. Qualitative 
evaluation of a complex intervention to improve rheumatic heart dis-
ease secondary prophylaxis. J Am Heart Assoc. 2018;7:e009376. doi: 
10.1161/JAHA.118.009376

D
ow

nloaded from
 http://ahajournals.org by on February 26, 2024

https://doi.org//10.1111/1753-6405.13127
https://doi.org//10.1016/j.gheart.2013.08.001
https://doi.org//10.1016/j.gheart.2013.08.001
https://doi.org//10.3978/j.issn.2223-3652.2012.07.04
https://doi.org//10.3389/fped.2014.00141
https://doi.org//10.1097/INF.0b013e31816be02f
https://doi.org//10.1097/INF.0b013e31816be02f
https://doi.org//10.1097/INF.0b013e3181a282be
https://doi.org//10.1136/bmj.39140.632604.55
https://doi.org//10.2147/TCRM.S96134
https://doi.org//10.2147/TCRM.S96134
https://doi.org//10.14412/1995-4484-2017-125-137
https://doi.org//10.14412/1995-4484-2017-125-137
https://doi.org//10.14412/1995-4484-2017-403-408
https://doi.org//10.1161/CIRCOUTCOMES.117.004037
https://doi.org//10.1016/j.ijcard.2016.08.259
https://doi.org//10.1016/j.ijcard.2016.08.259
https://doi.org//10.1097/INF.0b013e3181a8e12a
https://doi.org//10.1097/INF.0b013e3181a8e12a
https://doi.org//10.1016/j.anzjph.2023.100071
https://doi.org//10.1016/j.anzjph.2023.100071
https://doi.org//10.1186/S13643-020-01377-8/TABLES/7
https://doi.org//10.1186/S12889-022-14239-W/TABLES/5
https://doi.org//10.11604/PAMJ.2017.28.21.11255
https://doi.org//10.1161/JAHA.118.009376

	Preventive Interventions to Reduce the Burden of Rheumatic Heart Disease in Populations at Risk: A Systematic Review
	METHODS
	Search Strategy
	Intervention
	Study Selection and Inclusion Criteria
	Quality Appraisal and Risk of Bias
	Synthesis Methods

	RESULTS
	Selection of Studies
	Characteristics of the Included Studies
	Quality Appraisal and Risk of Bias

	DISCUSSION
	CONCLUSIONS
	Acknowledgments
	Sources of Funding
	Disclosures
	References


