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penicillin G adherence among rheumatic
heart disease patients: a mixed methods
systematic review using the COM-B (capability,
opportunity, and motivation for behavior)
model
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Abstract

Background Benzathine penicillin G (BPG) is a proven preventive agent for preventing the progression of rheumatic
heart disease (RHD) and is recognized as a standard of care. However, ensuring adherence to BPG remains a global
challenge. The objective of this review was to synthesize the available evidence on the barriers to and facilitators

of BPG adherence among RHD patients.

Methods This systematic review included both qualitative and quantitative studies on RHD patients published

in the English language. This systematic review was conducted following the Preferred Reporting Items for System-
atic Reviews and Meta-analyses (PRISMA) guidelines. The search strategy involved PubMed, Embase, CINAHL, Global
Health, Scopus, and Web of Sciences databases to identify keywords and terms contained in the title and abstract
and the index terms used to describe articles. The review included papers published from January 1, 2000, to March
30, 2024. Two independent reviewers screened, appraised, and extracted the data. The data analysis was carried

out deductively to fit onto the components of the COM-B (Capability, Opportunity, Motivation-Behaviour) model.

Results In this review, 1067 records were screened, and 22 studies with 7338 participants were included. Thirty-five
barriers and twenty facilitators were identified and mapped onto COM-B components. Physical capability (e.g, felt
healthy), psychological capability (e.g., lack of knowledge), reflective motivation (e.g., poor patient handling), auto-
matic motivation (e.g., BPG injection pain), physical opportunity (e.g., BPG unavailability) and social opportunity (e.g.,
inadequate counseling) were identified as barriers. The most discussed barrier was automatic motivation, followed
by psychological capability and physical opportunity.

Conclusions Our review revealed variable levels of BPG adherence across studies and identified significant barriers
and facilitators. Further research is recommended to identify contextual interventions to address barriers and capital-
ize on facilitators.
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Background

Globally, more than 40 million individuals were
affected by rheumatic heart disease (RHD) in 2019,
resulting in more than 10 million disability-adjusted
life years and more than 306,000 deaths [1]. In Central
and South Asia, the Middle East, the Pacific, Sub-Saha-
ran Africa, and older adults in high-income countries,
the prevalence of RHD remains high [2]. In sub-Saha-
ran Africa, including Ethiopia, the prevalence of RHD
is among the highest in the world, and its prevalence
remains high in people with poor living conditions and
limited healthcare access [2, 3].

Secondary prophylaxis with benzathine penicillin
G (BPQG) is a proven preventive strategy for prevent-
ing RHD progression and is recognized as a standard of
care. Every 4 weeks or 28 days, intramuscular BPG injec-
tion is the preferred dosing for preventing the progres-
sion of established RHD by many technical experts, as
well as averting morbidity and mortality [4]. However,
continuous protection from recurrent rheumatic fever
requires an optimal level of BPG prophylaxis adherence,
but maintaining high adherence has always remained a
global challenge, with a pooled prevalence of BPG adher-
ence of 46% [4, 5]. Ensuring adherence to prophylaxis
has proven to be a global challenge for various reasons
related to patients, healthcare providers, and health-
care systems. For instance, fear of an allergic reaction to
benzathine penicillin remains a key concern for health-
care providers [6]. Patient-related factors such as lim-
ited healthcare access, living in rural areas, distance
from healthcare facilities, poor communication between
patients and healthcare providers, and fear of pain are
barriers to BPG prophylaxis adherence [7-10]. A lack of
family support, conscious refusal, and a lack of remind-
ers were found to be additional patient-related barriers
[10]. Healthcare providers’ factors, such as inadequate
knowledge of healthcare providers to diagnose and man-
age RHD-related conditions [2], shortage of BPG [2, 7,
10], inadequate availability of staff, negative perceptions
of secondary prophylaxis [10], and inadequate counseling
and distance [7], were identified as barriers.

On the other hand, the literature has also identified
facilitators related to patients, healthcare communica-
tion, and social environments. Patient-related factors
such as confidence in the healthcare system [10], fear
of previous symptoms of acute rheumatic fever (ARF)
[11] or worsening of RHD while missing BPG, personal
motivation [8], higher educational status [12], higher

treatment costs, and better RHD knowledge [9] were
found to be facilitators of BPG adherence. Healthcare-
related factors such as a recall/reminder system, appro-
priately trained [10] and dedicated health teams for BPG
services [13], patient education about RHD, a community
support system or community-based service delivery
[13], accessible healthcare, home visits [14], and a secure
drug supply [2] were identified as facilitators. A positive
and strong therapeutic interaction between patients and
healthcare staff is also the most common facilitator [10,
15]. Finally, support from family/friends was found to
facilitate better BPG adherence (8, 9, 14].

It is essential to further identify barriers and capitalize
on enabling factors from globally available data and then
explain the findings using the behavioral change model.
The COM-B model (capability, opportunity, motivation-
behavior) is commonly used in behavior change studies,
and it best explains the factors and identifies interven-
tions using the Behavior Change Wheel (BCW). Capa-
bility (e.g., knowledge), opportunity (e.g., resources), and
motivation (e.g., beliefs) can either facilitate or prevent
behavioral change [16] (see Figs. 1 and 2). The COM-B
model, which is widely used for the synthesis of evidence
in a systematic review of barriers and facilitators [17-23],
was used to map our review findings onto its compo-
nents. The BCW and the Behavior Change Technique
Taxonomy facilitated our selection of intervention strate-
gies to address the barriers and facilitators mapped onto
each COM-B component. The Behavioral Change Tech-
nique helped us identify the content and approach of the
intervention linked to the identified behavior. In other
words, how the intervention functions are delivered can
be described using the Taxonomy of Behavioral Change
Techniques [16, 24]. To the best of our knowledge, there
has been no systematic review on BPG prophylaxis
adherence among confirmed RHD patients using the
COM-B model. Therefore, this review aimed to synthe-
size the available evidence on the barriers to and facili-
tators of BPG adherence among RHD patients using the
COM-B framework and to identify intervention strate-
gies to improve BPG adherence using the BCW.

Methods

Protocol registrations

The proposed systematic review was conducted in
accordance with the methodology of the Joanna Briggs
Institute (JBI) for mixed methods systematic review
(MMSR) [25]. This review was conducted as per
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An initial limited search of PubMed and CINAHL was
undertaken to identify keywords and text words con-
tained in the articles on the topic. The text words con-
tained in the titles and abstracts of relevant articles and
the index terms used to describe the articles were used
to develop a full search strategy for the PubMed, Embase,
CINAHL, Global Health, Scopus, and Web of Sciences
databases. The search strategy, including all identified
keywords and index terms, was adapted for each included
database and/or information source. The reference lists
of all included sources of evidence were screened for
additional studies (Supplementary material 1).

Eligibility criteria

Population

This review included primary studies published with
reports of adherence to BPG prophylaxis among con-
firmed RHD patients of all ages or discussing barriers and
facilitators of BPG adherence. The review included stud-
ies from both developed and developing countries. The
review excluded studies involving symptomatic treat-
ment of ARF, oral antibiotic regimens prescribed as sec-
ondary prophylaxis for RHD patients, and guidelines.

Intervention
The review included studies with RHD patients tak-
ing intramuscular injections of BPG but excluded
RHD patients on oral drugs for the prevention of RHD
progression.

Outcomes

To minimize the risk of exclusion of important variables,
the review considered studies with primary or second-
ary outcomes of barriers and facilitators to BPG injection
adherence.

Study

Both quantitative and qualitative studies, such as cross-
sectional studies (13), longitudinal (5), and qualitative
studies (4), whose full texts were available were included
in the review.

Study selection

Following the search, all identified citations were collated
and uploaded into EndNote version 21.0, and duplicates
were removed. Two independent reviewers (SW and
HT) screened the titles and abstracts according to the
eligibility criteria. Any disagreement for selection during
screening was resolved through discussion and/or by dis-
cussion with a third reviewer (HA). Potentially relevant
studies were retrieved in full, and their citation details
were imported into the JBI System for the Unified Man-
agement, Assessment, and Review of Information (JBI
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SUMARI) (JBI, Adelaide, Australia) [27]. The full texts
of the selected studies were assessed in detail against the
inclusion criteria by two independent reviewers (HT and
SW). The results of the search, reason for exclusion, and
inclusion process are reported in full in the final system-
atic review and presented in a Preferred Reporting Items
for Systematic Reviews and Meta-analyses (PRISMA)
flow diagram [28] (see Fig. 3)

Assessment of methodological quality

Two independent reviewers appraised all included stud-
ies (HT and SW). Quantitative papers (and a quantitative
component of mixed methods papers) were selected for
retrieval and assessed by two independent reviewers at
the study level for methodological validity before inclu-
sion in the review using standardized critical appraisal
instruments from JBI [29]. Qualitative papers (and
qualitative components of mixed methods papers) were
selected for retrieval and assessed by two independent
reviewers for methodological validity prior to inclusion
in the review using the standardized critical appraisal
instrument from JBI [30]. Studies scoring>80% out of
the maximum number were considered to have strong
methodological quality, studies scoring 50-80% were
considered to have moderate methodological quality, and
studies scoring less than 50% were considered to have
low methodological quality. Disagreements were resolved
through discussion and supported by the literature [31].
All studies scored 50% or more on the critical appraisal
items, which means that all included studies had moder-
ate methodological quality (Supplementary material 2).

Data extraction and data transformation

The data were extracted by two independent reviewers
(HT and HA) using the standardized JBI data extrac-
tion tool in JBI SUMARI [32]. The JBI SUMARI data
extraction platform included detailed information about
the study population, methodology, and outcomes. The
quantitative data included descriptive and/or inferential
statistical data. Qualitative data is composed of themes
or subthemes with corresponding illustrations assigned
a level of credibility [27] (Supplementary material 3:
Table S3). Any disagreements that were raised between
the reviewers were resolved through discussion or with a
third reviewer (SW).

Following extraction, quantitative data were trans-
formed into qualitative data (qualitized) to facilitate inte-
gration with data extracted from qualitative studies (and
qualitative components of mixed methods studies). The
“qualitized data” approach involves the transformation
of quantitative data into textual descriptions or narrative
interpretations to respond directly to the review ques-
tion. The qualitized data comprised a sample, textual



Areri et al. Systematic Reviews

(2024) 13:297

Identification of studies via databases

Identification of studies via

other sources methods

Records identified from:
database (n = 1060) Records removed

S | Gimaret AL, ) before serecning: Records identified from:

< obal health (46), duplicate records (n bsit =7

3] EMBASE(441), web of _ websites (n )

5‘5 sciences(170) & Scopus(221 ) =444)

g

2 I

Records screened (n = _| Records excluded (n =

616) 479)

Records sought for Records not retrieved. Sought for R;F:SSSeZOt
= retrieval (n = 137) (=1 retrieval. — -

= (n =2)

g (n=7)

?a’ i Records excluded:

7] Only abstract (n = 2), Excluded:
R‘?C'Orfl.s assesised for duplicate study (n = 10), Ineligible
eligibility retrieval. * ineligible study design (n = Assessed for outcome
(n=136) 7), ineligible participant eligibility. — (n=3)

characteristics (n = 30), (n=5) Ineligible
ineligible exposure: (n = 5), population
ineligible outcomes: (n = (n=2)

41), ineligible condition: (n

= 3), poster presentation: (n

=16)

=

3

'g k.

E Studies included in

=

review (n = 22)

Fig. 3 PRISMA flow diagram of the search and study selection process [28]

description of descriptive and inferential statistics using
average or percentage scores, and declarative stand-
alone sentences in a way that answers the review ques-
tion (Supplementary material 4: Table S2). These textual
descriptions are then assembled and pooled with qualita-
tive data extracted directly from qualitative studies.

Data synthesis and integration

To answer our review question on the identification of
barriers and facilitators of BPG adherence among RHD
patients, a convergent integrated approach was used to
synthesize the data and integrate the findings according
to the JBI methodology for Mixed Methods Systematic
Review using JBI SUMARI [25, 32]. Synthesis and inte-
gration involved assembling the “qualitized” data with
the qualitative data. Assembled data were categorized
and pooled together based on similarity in meaning to
produce a set of integrated findings in the form of line
of action statements which were aligned to the review
question. The integrated findings were configured under
COM-B model components (Supplementary material
4:Table S4). The barriers and facilitators of BPG adher-
ence were then mapped into the six subcomponents
of the COM-B model (psychological capability, physi-
cal capability, social opportunity, physical opportunity,

automatic motivation, and reflective motivation) by two
independent reviewers (HA and HT). Disagreements
were resolved through discussion with a third reviewer
(SW).

Results

Study inclusion

Figure 3 shows the PRISMA flowchart search and review
process for study selection and inclusion [28]. Our review
identified 1067 records, 116 of which were found to be
eligible for full-text screening, and 22 of these papers met
the inclusion criteria. The review included 18 quantita-
tive and 4 qualitative studies with a total of 7338 RHD
patients aged 5 to 90 years.

Study characteristics

Table 1 summarizes the characteristics of the included
studies [7-9, 11, 12, 33-46]. The review included eight-
een quantitative [7, 9, 12, 33-35, 37-41, 43, 47-50] and
four qualitative studies [8, 44, 46, 51]. The majority of the
studies were from Ethiopia [34, 35, 41, 47, 52], Uganda
[8, 12, 46, 49, 51] and India [7, 37, 50]. The rest of the
studies were from New Zealand [11, 44], Fiji [39, 40],
Pakistan [33, 48], Turkey [36], Egypt [38] and Sudan [9].
Most of the included quantitative studies defined optimal
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adherence as receiving > 80% of BPG injection doses. BPG
prophylaxis adherence ranges from 7 [40] to 92.2% [37].

Main findings

The identified barriers and facilitators of BPG prophy-
laxis adherence are summarized and mapped onto the
six COM-B components in Table 2. The COM-B model
and its components were used to determine the barri-
ers to and facilitators of BPG prophylaxis adherence.
Our review identified 53 factors (33 barriers and 20
facilitators) associated with BPG adherence from the 22
included studies. All of the findings were mapped onto all
six COM-B model components.

Barriers to BPG adherence

Physical capability

In this review, older individuals, a longer duration of
prophylaxis, and feeling healthy were commonly iden-
tified as physical capability barriers across the studies.
Five studies included in this review revealed that older
RHD patients had inadequate adherence to BPG prophy-
laxis [9, 40, 42, 49, 52]. For example, in one of the stud-
ies, those over 50 years of age had lower BPG adherence
compared to the younger patients [49]. Participants who
felt healthy had suboptimal levels of BPG prophylaxis
adherence. They did not properly attend their regular
BPG prophylaxis [12, 39, 52]. Others who felt sick on
the day of clinic visits or appointments did not attend
appointments to receive their BPG injection due to feel-
ing too sick to travel [12, 33]. The longer the duration of
RHD diagnosis was the barrier to BPG adherence [40,
53]. Other identified physical capability barriers were the
presence of comorbidities such as stroke or arterial fibril-
lation [49] and emergency admission to the hospital [33].

Psychological capability

Low awareness or inadequate knowledge of RHD/BPG
prophylaxis was linked to inadequate BPG prophylaxis
adherence [7-9, 37, 39, 41, 46, 49, 56]. For instance, in
a study conducted in Uganda, “overthinking,” “worry-
ing so much,” and “a lot of thinking” were mentioned as
the causes of RHD [8]. Many participants continued to
receive penicillin injections despite their limited under-
standing of the disease process [8]. Half of the par-
ticipants from one study did not know why they were
receiving BPG prophylaxis [34]. In addition, in five of
the included studies, participants’ misconception/mis-
understanding was related to inadequate BPG adherence
[9, 46, 52, 56, 58]. In another study, participants skipped
their BPG injection after a missed BPG dose until the
next appointment [52]. Participants from two studies also
reported that forgetfulness of receiving a prescription,
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taking the drug, or schedules were the main reasons for
inadequate BPG adherence [36, 52].

Physical opportunity

Among the 22 studies included in this review, transpor-
tation-related barriers were discussed in 10. The cost of
transportation [7, 8, 12, 46, 49, 52, 58] and the unavaila-
bility of transportation [9, 39, 44, 52, 58] remained major
barriers, which were overlapping and dual burdens [52,
58]. A prolonged clinic wait time during regular BPG
injection visits was a commonly discussed barrier [8, 9,
44, 46, 52, 54]. Records included in this review identified
a shortage or unavailability of BPG as the main reason
for RHD patients’ inadequate BPG adherence [7, 8, 37,
39, 41, 48, 50, 52]. On the other hand, the cost of medi-
cation is a barrier to accessing regular BPG injections
[8, 9, 44, 58]. Financial problems or constraints created
challenges in accessing BPG injections [7, 44, 49, 50, 58].
Distance from healthcare was a commonly discussed bar-
rier [8, 39, 41, 46, 47, 53, 58]. Participants also expressed
their frustration and disappointment about traveling long
distances to receive both healthcare providers’ care and
BPG injections [46, 58]. In addition, the unavailability
of skilled healthcare providers in local communities was
mentioned; therefore, RHD patients had to travel far to
receive monthly BPG injections [8, 37, 46]. Living in rural
areas was also associated with inadequate BPG adher-
ence [41, 53].

Social opportunity

The included studies identified different forms of com-
munication barriers that made RHD patients less engaged
in BPG prophylaxis [8, 37, 44, 48]. RHD patients were
misinformed or misunderstood about the information
provided by their healthcare providers and/or friends to
stop receiving their BPG injection [8, 37, 44]. Participants
have also commented on the presence of misunderstand-
ing or inadequate communication [8]. Another study dis-
cussed advice from family/friends to stop BPG injection
as a barrier [48]. Poor relationships between healthcare
providers and RHD patients affected engagement in BPG
prophylaxis injection [8, 9]. Inadequate counseling from
healthcare providers was documented as a barrier [7, 9].
Another study reported that the information and coun-
seling services provided by healthcare providers about
RHD were inadequate as perceived by patients [46].

Reflective motivation

A lack of trust in healthcare providers’ skills was iden-
tified and discussed as a barrier to BPG prophylaxis
adherence [8, 9]. Participants commented that health-
care providers were not knowledgeable or skilled.
They [healthcare providers] “feared to administer [the
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Table 2 Overview of results: summary of barriers and facilitators across domains
COM-B constructs Barriers [Barrier code] Source Facilitators [Facilitator code] Source
Physical capability Older age [B1] [9, 40,49, 52] Female[F1] [7]
Felt sick and couldn't come for BPG [30, 46] Previous symptomatic RF [F2] [7,34]
injection [B2]
Comorbidities [B3] [49]
Emergency room visit [B4] [33]
Felt health and well[B5] [12,39,52,57] Severe RHD[F3] [33]
Longer duration of RHD diagnosis [B6] [40, 53, 59]
Long duration of BPG prophylaxis[B7] [53]
Mild RHD severity [B8] [34,59]
Psychological capability Lack of education or knowledge/ [7,9,37,39,41,49] RHD knowledge or better understand- [38]
awareness understanding on BPG ing of the disease [F4]
prophylaxis[B9]
Misconception or poor RHD knowledge  [8,9, 46,47, 58]
[B10]
Forgetfulness [B11] [34,36,52]
Physical opportunity Transport cost [B12] (7,8,12,46,52,60] Adequate healthcare coverage [9, 44]
Transport unavailability [B13] 19,39, 44, 52, 58] and perceived adequacy of healthcare
staffing [F5]
prolonged clinic waiting time[B14] [8,9,38,44,52]
Employed/busy[B15] [46] RHD registry [F6] [42-44]
Unavailability of BPG[B16] [7,8,37,39,41,48,50,52] Urban residence [F7] [39,41, 53]
Cost of medication/treatment [B17] [8,9,44,51] Reminders: system-based (health clinic [8, 39, 45, 46]
cards, phone calls) [F8]
Unavailability healthcare providers[B18]  [8, 37,48, 51] Community based care[F9] [44]
Distance from health care[B19] [8,39,41,46,47,51, 53] School and home-based BPG delivery [44]
[F10]
Rural residence[B20] [41,53]
Financial pressure/constraints [B21] [7,44,47,48,51]
Residing in a family of 5 or more [B22] [41]
Social opportunity Poor relationship with family, friends, [8,9] Family reminder[F11] [8,38,45]
and healthcare providers[B23]
Misunderstanding of provided informa-  [8, 37, 44] Support from family/friend [F12] [8,9]
tion [B24]
Inadequate counseling and information  [7,9, 46] positive interaction between patient [8,44]
about RHD/BPG[B25] healthcare providers[F13]
Family/friend advice [B26] [48] Positive influence from other success [of  [9]
treatment] [F14]
Reflective motivation Perception of knowledge or skill gap [8,9] Worsening symptoms with miss- [8]
healthcare/incompetence [B27] ing injections, and improvement
in how they felt with receiving
the injection[F15]
Poor patient handling during care [34,44] Awareness of the consequence of miss-  [8, 38]
and BPG injection[B28] ing BPG prophylaxis[F16]
Healthcare providers refuse to provide [37,52] Absence hospital admission[F17] [7,34]
BPG injections [B29]
Intentional avoidance of BPG [38] Perceived improved symptoms with BPG  [8, 9]
injection[B30] [F18]
Perception of better care in referral [9,37] Personal motivation to self-support [8,9]
or higher health facility[B31] or family support [F19]
Automatic motivation Fear/painful BPG injection[B32] [8,9,12,36,37,39,41,46-48, 50-52] Reduction of BPG injection pain by mix-  [52]

Experience of allergic reaction/side
effects [33]

[47,48]

ing it with analgesics [F20]

injection]” or told the patient to go to other hospitals
for injection [8]. The intention to look for better health-
care (such as referral hospitals) as a result of avoidance

of follow-up in general healthcare facilities was discussed
as a barrier [9, 37]. Participants discussed improper
patient handling, such as a lack of cultural safety and a
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lack of friendly healthcare providers, as a barrier [34,
44]. Healthcare providers’ refusal of BPG injection was
reported in studies included in this review [37, 52]. On
the other hand, intentional refusal of regular BPG injec-
tions by RHD patients was reported [38].

Automatic motivation

In more than 50% of the studies included, most of the
participants avoided BPG injection due to fear of pain or
painful BPG injection [8, 9, 12, 36, 37, 39, 41, 46, 47, 49,
52, 58]. In two other studies, fear of allergic reactions and/
or side effects mentioned motivational barriers [47, 48].

Facilitators of BPG adherence

Physical capability

The severity of RHD [33] and previous symptoms of
rheumatic fever [7] seem to have reinforced participants’
ability to receive regular BPG prophylaxis injections. Par-
ticipants from the included study expressed a personal
motivation or responsibility to be physically healthy. A
56-year-old woman said, “You are fully responsible for
your health’, and a 26-year-old woman said, “When you
follow the doctor’s recommendation, it helps you pro-
long your life as well as meet your future ambitions” [8].
Female participants were better at maintaining an opti-
mal level of adherence to BPG prophylaxis [7]. In addi-
tion, younger age was associated with better adherence
[9].

Physical opportunity

Access to healthcare and perception of healthcare pro-
vider adequacy by participants were discussed as facilita-
tors of BPG prophylaxis adherence [9, 44]. System-based
data management and RHD patient follow-up facilitated
BPG prophylaxis adherence. Enrollment in the RHD
registry either encouraged participants or eased moni-
toring and feedback [43, 44]. Participants from urban
areas were better able to receive regular BPG injections
than were rural residents [39, 41, 53]. Different reminder
forms were discussed, and many participants commented
that the presence of reminders enabled them to regu-
larly attend their monthly BPG injections. For instance,
reminders from health care systems, such as clinic cards
and phone calls, were appreciated as facilitators in four
studies [8, 38, 39, 46]. School and home-based BPG deliv-
ery were discussed as facilitators of BPG prophylaxis
adherence [44].

Social opportunity

Reminders received from family/friends enabled RHD
patients to receive regular BPG injections [8, 38]. Support
from family, friends, or community members enabled
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RHD patients to receive BPG injections [8, 9]. A positive
relationship between RHD patients and their healthcare
providers facilitated BPG injection uptake [8]. Moreover,
the treatment success of peers encouraged RHD patients
to adhere [9].

Reflective motivation

Awareness of the consequence of missing medication as
a motivator of BPG prophylaxis injection [8, 38]. In other
studies, the absence of hospital admission motivated
RHD patients to adhere better to regular BPG injections.
At the same time, these participants were motivated by
a previous history of symptomatic rheumatic recur-
rence [7, 34]. It seems that RHD patients with a history
of illness are motivated by their unpleasant experience
of rheumatic recurrence. Participants from other stud-
ies were also motivated by their intention to support
their family or themselves [8, 9]. Perceived improvement
in symptoms following BPG injection has also enhanced
adherence to BPG prophylaxis [8, 9].

Automatic motivation

A study indicated that the reduction in BPG injection
pain caused by mixing with analgesics such as lidocaine
motivated participants to receive regular BPG injections
[52]. In another study, participants frequently associated
the worsening of symptoms of acute rheumatic fever with
missing a single BPG injection and improvement in how
they felt as soon as they received the injection [8].

Discussion

This review aimed to identify the barriers to and facili-
tators of BPG adherence among RHD patients. This
review identified different barriers and facilitators using
an established behavioral model [the COM-B]. The utili-
zation of the COM-B model to guide systematic reviews
on the barriers to and facilitators of BPG adherence is the
first of its kind. Nearly all factors identified in this study
were fitted into the six categories of the COM-B model.
The COM-B model with its behavioral change wheel
(BCW) was used to discuss our findings in light of the
intervention functions [16].

Capability barriers such as lack of awareness or inad-
equate knowledge of RHD and BPG prophylaxis and
misconception/misunderstanding remain crucial and are
linked to various barriers. For instance, those who felt
healthy remained less adherent, which could be related to
inadequate knowledge and could be addressed through
the education and training functions of BCWs. Patients
with better knowledge or awareness of BPG prophylaxis
or RHD conditions were more adherent to BPG prophy-
laxis [38]. Hence, attention should be given to education
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and training to further enable RHD patients to maintain
an optimal level of adherence. Forgetfulness also remains
a critical challenge in BPG prophylaxis adherence [10,
42], which is consistent with our review findings. Inter-
ventions that target forgetfulness could also benefit older
patients and those with longer prophylaxis durations.
These can include designing remainders or recall systems
[phone calls, text, RHD hotlines] from the healthcare
system or social environment is a recommended enable-
ment function to improve BPG adherence. Being male
was associated with lower BPG adherence. This can be
addressed by the education and persuasion function of
BCWs. Male patients should be informed of the conse-
quences of poor BPG adherence.

Opportunity barriers such as the unavailability and/
or cost of BPG medication, long clinic wait times, trans-
portation, distance, healthcare provider miscommu-
nication, and inadequate counseling can be addressed
through physical and social environmental changes [16,
24]. Although BPG remains an essential drug, its unavail-
ability and cost remain major barriers across the studies
included in our review. Adding objects to the environ-
ment [in this case, BPG supply] is an essential aspect
of restructuring the physical environment in the BCW
intervention function to ensure drug availability. There-
fore, an adequate BPG supply and a waiving cost of BPG
should be ensured in environments with high rates of
rheumatic recurrence or RHD. To reduce the clinic wait-
ing time and long-distance travel, which are common
barriers across studies, the healthcare system should
restructure the physical environment, which includes
decentralization of BPG injections to community-level
healthcare providers. Our recommendation is in support
of previous studies [9, 13, 14]. Persuasion functions such
as providing information about health consequences
or feedback on behaviors should be an integral part of
the BPG prophylaxis program to clear out miscommu-
nication about RHD/BPG. The education and persua-
sion intervention functions of BCWs should be used by
healthcare providers to address inadequate counseling.
Healthcare providers should give due emphasis to the
consequences of poor adherence to BPG during each
patient visit. Our recommendation is consistent with the
medication adherence recommendation [15, 60].

Motivation is a key behavioral factor in BCW, and it
improves one’s ability to maintain desired behavior [in
our case, BPG adherence] [24]. In our review, fearful/
painful BPG injection remained the most common moti-
vational barrier. This factor can be addressed by a persua-
sion, education, and enablement intervention function
of the BCW. Thus, healthcare providers should provide
information on the health consequences of missing BPG
injections in a way that RHD patients clearly understand
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the benefits of BPG injections. To reduce negative emo-
tions and enhance experience, it may be essential to use
lidocaine to reduce pain during BPG injections. Lido-
caine was found to be effective at reducing pain related
to BPG injections in randomized controlled trials [61,
62]. A lack of trust in healthcare and a perception of poor
handling were also identified as demotivators and can be
addressed by the persuasion and enablement interven-
tion functions of BCWs. Healthcare providers should
demonstrate effective therapeutic communication and
build positive relationships with RHD patients. Our rec-
ommendation is in line with a systematic review of com-
munication strategies to improve medication adherence
[15].

Strengths and limitations

Our review included both quantitative and qualitative
studies to better understand the factors affecting BPG
prophylaxis adherence. To the best of our knowledge,
this is the first systematic review that evaluated the bar-
riers to and facilitators of BPG adherence among RHD
patients using the COM-B theoretical framework, point-
ing to possible intervention functions. Despite these
strengths, this study has several limitations. The identi-
fied barriers and facilitators were identified from RHD
patients’ perspectives. The views of healthcare providers
were not included. The inclusion of studies limited to the
English language could not capture factors addressed in
other languages. Although our search strategy was broad
and comprehensive, it was limited to only peer-reviewed
publications.

Recommendations for practice

The findings from this review can be used to design
an implementation strategy to improve BPG prophy-
laxis adherence. The review identified different barriers
across the three domains of the COM-B model which
could addressed by using BCW intervention functions
and behavioral change techniques. Hence, the lack of
information about BPG prophylaxis could be addressed
by the provision of adequate information about BPG
prophylaxis by healthcare providers. Whenever possible,
patients’ concerns should be addressed through educa-
tion and effective communication. Healthcare providers
should establish a positive communication environment.
A positive communication environment could also
enhance a trust relationship between patients and BPG
prophylaxis providers which is a key step in improving
uptake of the prophylaxis. Adequate and regular educa-
tion and counseling should be given to clarify misunder-
standings/misconceptions about patients’ conditions.
Whenever possible, BPG injections should be decen-
tralized to community healthcare settings to reduce the
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cost of travel, clinic wait time, and related out-of-pocket
expenses. Lidocaine may also be considered to reduce
pain during BPG injection. Healthcare reminder systems
[such as phone calls, text, and RHD hotlines] or social
reminder systems [family or friend reminders] should
be ensured. Patients with RHD are expected to mobilize
available community resources and become motivated
to receive BPG injections and improve their well-being.
Finally, addressing capability, opportunity and moti-
vational barriers should be a continued and essential
process.

Conclusions

Our review revealed variable levels of BPG adherence
across studies and revealed significant facilitators of and
barriers to prophylaxis adherence. We used the behav-
ioral change theoretical framework to synthesize find-
ings around barriers and facilitators. The COM-B model
with BCW helped us craft theory-informed interven-
tions to improve BPG prophylaxis adherence among
RHD patients. Besides, the Taxonomy of Behavioural
Change Techniques helped us to describe the content
and approaches of intervention to address the identified
barriers. Further research is recommended to identify
contextual interventions to address barriers and capital-
ize on facilitators.
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