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ABSTRACT

Background: Rheumatic heart disease (RHD) is themost common cause of heart disease amongUgandans age 15
to 49 years. Secondary prophylaxis with monthly injection of benzathine penicillin is effective in preventing
recurrence of acute rheumatic fever and worsening of RHD, but adherence rates are poor in Uganda.

Objectives: This study sought to identify health behaviors, attitudes, and health care system factors that
influence adherence to RHD secondary prophylaxis.

Methods: We conducted 5 structured focus groups with 36 participants onmonthly penicillin injections for RHD
in Kamplala, Uganda. Transcripts were analyzed using qualitative description analysis and health behaviormodels.

Results: Most participants were female (64%), from an urban area (81%), and had family income less than
US$1 daily (69%). Ages ranged from 14 to 58 years. Median prophylaxis duration was 1.42 years and
58% were adherent (�80% of injections). Key facilitators include perceived worsening of disease with
missing injections, personal motivation, a reminder system for injections, supportive family and friends,
and a positive relationship with health care providers. Barriers to adherence include lack of resources for
transportation and medications, fear of injection pain, poor patient-provider communication, and poor
availability of clinics and providers able to give injections.

Conclusions: We identified key facilitators and barriers to secondary prophylaxis for RHD from the patient
perspective framed within the socioecological model. Our findings provide direction for intervention
development to improve national RHD secondary prophylaxis.
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Rheumatic heart disease (RHD) is among the most
preventable cardiovascular diseases, yet 15 million people
live with RHD worldwide. An estimated 1.4 million deaths
worldwide per year are attributed to RHD, mostly in the
developing world [1,2]. It is the most common cause of
heart disease among the 15 to 49 years age group in Uganda
[3]. Early detection and antibiotic treatment of group A
streptococcal pharyngitis, primary prophylaxis, prevents
the development of acute rheumatic fever and RHD. For
those who develop RHD, secondary prophylaxis with
monthly benzathine penicillin G intramuscular injections
are the standard of care to prevent the recurrence of acute
rheumatic fever and worsening of RHD [4e6]. However, a
recent study in Uganda found that only 54% of patients
received the recommended 80% of their monthly shots [7].

Several previous quantitative studies have explored de-
terminants of adherence to secondary prophylaxis (benzathine
penicillin G intramuscular injections). Investigators in New
Caledonia identified a household of >5 people, medical his-
tory of symptomatic acute rheumatic fever, and adequate
health coverage as facilitators for treatment adherence [8].
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Another study in the Northern Territory of Australia found
improved adherence among children, those with less severe
disease, and more frequent attendees of clinic [9]. Also in
Australia, a qualitative studyof sevenAboriginal patients found
that close long-term contact with health professionals aided
adherence but remoteness from health care facilities, poor
perception of medical staff’s attitudes, and lack of a reminder
system were detrimental [10]. Finally, a recent small quanti-
tative study (n ¼ 95) in Uganda found residence in an urban
setting and having a secondary level of education facilitated
adherence to secondary prophylaxis, whereas pain associated
with injections and lack of transport money were barriers [7].

Our study sought tobuild on the existingbodyof evidence
by qualitatively exploring how health behaviors and attitudes,
as well as the health care system and its management, affect
adherence tomonthly prophylaxis. Given the limited evidence
describing current barriers and facilitators to RHD secondary
prophylaxis globally, it would have been difficult to use
quantitative methodology instead of rigorous qualitative
methodology, which allows for an in-depth investigation of
these phenomena [11]. Our study also qualitatively explored
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how concurrent human immunodeficiency virus (HIV)
infection and requirement for adherence to HIV antiretroviral
therapy affects adherence to RHDmonthly prophylaxis, given
the high prevalence of HIV (5% to 10%) in Uganda [12].

METHODS

Participant recruitment
A total of 38 adults (>26 years) and adolescents/young
adults (14 to 26 years) who receive monthly benzathine
penicillin G intramuscular injections and are part of the
RHD registry at the Uganda Heart Institute (UHI) formed
the planned study population. Participants were consented
and enrolled using quota sampling methodology. Partici-
pants at all levels of adherence were purposively enrolled in
5 groups and 3 categories: 2 groups of adults (>26 years);
2 groups of adolescents/young adults (14 to 26 years);
and 1 group of HIV-positive participants. Approval was
obtained from institutional review boards in Cleveland
(University Hospitals) and Uganda (Makerere University).

Study design
This qualitative study consisted of semistructured focus
groups of 6 to 8 participants. To facilitate discussion the
interviewer (H.N., a Ugandan social worker who is an
experienced interviewer and qualitative researcher) used a
semistructured guide that employs key concepts from the
literature on medication adherence in Africa. Focus group
structure and content was grounded in the socioecological
model of health. The socioecological model of health is
grounded in work by Bronfenbrenner on ecological sys-
tems theory [13] and explores the intersection between
individual, interpersonal and systemic factors and their
impact on health. Sessions were led in the local language
(Luganda) and digitally recorded. Standardized individual
interviews to obtain background demographic and clinical
information were conducted. Recordings were translated
by H.N. and transcribed verbatim in English.

Setting
Focus groups were performed at the UHI, part of the
national referral hospital in Kampala, Uganda. Participants
were drawn from the RHD registry at the UHI.

Data analysis
Qualitative data was collected and transcribed and was
associated with quantitative data such as demographics,
treatment adherence, and HIV status. Using qualitative
description analysis, two researchers (D.H. and A.W.)
evaluated responses independently to identify patterns,
themes, and important features, identify commonalities
and differences, and develop codes for the data relevant to
study variables, such as known facilitators and barriers to
adherence, as well as codes describing new facilitators and
barriers. ATLAS.ti software was used to manage data and
assist in code development [14]. The investigators
discussed and resolved coding discrepancies. Quantitative
data were described by frequencies, proportions, means or
medians, and focus group themes were compared using
Pearson chi-squared test or Fisher exact test.

RESULTS
Thirty-eight participants were recruited, constituting 5 focus
groups of 6 to 8 participants. Twoparticipants did not attend
their assigned focus group, reducing the study sample to 36
participants. Participants were assigned to a focus group
based on age (14 to 26 or >26 years). Once assigned to a
group, 1 participant reported a different age than indicated
in the medical chart; we kept that participant (a 25-year-old)
in the assigned group (>26 years). Purposive recruitment of
participants into different groups separated by adherence
level was designed but did not occur because of limited in-
formation in medical charts about adherence. Most partici-
pants were female (n ¼ 23, 64%), from an urban area (n ¼
29, 81%), and had family income less than US$1 daily (n¼
25, 69%). Ages ranged from 14 to 58 years. Median pro-
phylaxis duration was 1.42 years and 58% were adherent
(�80% of injections). Additional demographic characteris-
tics are in Table 1. Major facilitators and barriers are identi-
fied and summarized in Table 2 (see alsoOnline Table 1) and
described in the following sections.

Individual facilitators: worsening symptoms,
personal motivation, reminder system
Participants frequently associated worsening of symptoms
with missing injections, and improvement in how they felt
with receiving the injection. Some said that they felt their
“heart beating very fast,” “breathing [becoming] hard,”
increased pain in the chest and joints, and fever after missing
an injection. A 31-year-old man said, “But what I know is
that these injections help a lot. For my case, I tend to lose
a lot of energy as the month is ending but after the injection,
I regain it.” Others associated missing injections with more
long term complications such as a 25-year-old woman:
“[I come for injections] so as not to worsen the RHD disease
or to control the disease from growing.”

Patients also expressed a personal motivation or re-
sponsibility to be healthy. A 56-year-old woman said, “you
are fully responsible for your life and health” and a 26-year-
old woman said, “When you follow the doctor’s recom-
mendation, it helps you prolong your life as well as meet
your future ambitions.”

Finally, participants used a variety of methods to
remember their monthly appointments including a phone
reminder, appointment receipts or medical documents, a
card given by their health care provider to track injections,
and reminders from family or friends.

Interpersonal facilitators: support from family,
friends and health care providers
Participants frequently mentioned support from family and
friends. A 21-year-old woman said, “my elder sister is also
GLOBAL HEART, VOL. 10, NO. 1, 2015
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TABLE 1. Sociodemographic characteristics of study participants

(n ¼ 36)

n Percentage

Age, yrs 31 � 11

Age, yrs 14e58

Female 23 64

Unemployed 22 61

Urban 29 81

Household size 5 (3, 8)

Rooms in house 3 (2, 4)*

Distance from UHI, km 14 (8, 64)

Within 10 16 44

>10e50 9 25

>50e100 3 8

>100 8 22

Education

No education 2 6

Primary 13 36

Secondary 16 44

Vocational 1 3

University 4 11

Monthly income

<50,000 (<US$25) 25 69

50,000e99,000

(US$25eUS$49)

1 3

100,000e199,000

(US$50eUS$99)

3 8

200,000þ (US$100) 7 19

Years on prophylaxis 1.42 (0.63, 2.5)

Reported adherence in

past 12 months, %

92 (50, 100)

0e25 4 11

25e50 6 17

50e80 5 14

�80 21 58

Mitral/aortic disease rate

Mitral regurgitation 23 64

Mitral stenosis 16 44

Aortic regurgitation 11 31

Aortic stenosis 2 6

Heart medications used 3 (2, 4)

Beta-blockers 21 58

Loop diuretics 27 75

Thiazides 2 6

ACEI 14 39

Spironolactone 5 14

Digoxin 10 28

Unspecified medication 9 25

Values are mean � SD, range, n, or median (IQR).
ACEI, angiotensin-converting enzyme inhibitors; IQR, interquartile
range; UHI, Uganda Heart Institute.

*Twenty-two participants had missing data for rooms in house.
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always on my back!,” and a 43-year-old woman said, “one
immediate friend. normally reminds me of the injection.”
A 30-year-old man said, “[Family members] tell me not to
GLOBAL HEART, VOL. 10, NO. 1, 2015
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worry myself. My parent spent a month when he was not
eating during the time when I went for the heart operation.”

Family also frequently provided transportation and
medication money and came with participants to their
appointments.

Participants also valued the relationship with their
health care providers. Participants cited their availability
and compassion: a 21-year-old woman said, “I can even call
[the doctor] at night and he attends me,” and a 33-year-old
woman said, “these health workers do care about us.” A
31-year-old man expressed his opinion, “Despite us having
different backgrounds (tribes), when he meets me in the
corridors he puts on a smile for me and when I get to his
desk, most of the pain I come with eases for a while.”

Systemic facilitators: close proximity to a clinic
Those participants who lived close to a clinic where they
could receive penicillin injections cited this factor as a
facilitator.

Individual barriers: lack of resources and injection
pain/fear
Lack of resources for the medication and transportation
was commonly mentioned. A 30-year-old male participant
summarized, “The main issue is that the medicine is so
expensive and the patients are poor people.” A 58-year-old
female participant said, “One day I started feeling heart
pain and the pain was too much. I went to a male doctor
who told me that I should go to [the Uganda Heart Insti-
tute] and I told him that I didn’t have money so I stayed
[away] for two years.” And a 34-year-old female participant
from a rural area said, “I had three chickens that I sold and
added on the little money I had to get the transport fare.”

Participants also described injections as “extremely
painful” and expressed the desire for an anesthetic mixed
with the injection, which was not always available. A
30-year-old man said, “In fact I feel bad knowing that I
have to get the injection in the near future because of the
painful injection process.”

Interpersonal barriers: relationships with family,
friends, and health care providers
Participants mentioned that family and friends were “tired
of treating us,” or thought that those with RHD are “lazy,”
or that “heart disease was a death sentence.” Some partic-
ipants lacked material support from family and friends
such as transportation or money for appointments and
injections. A 20-year-old woman said, “They, at times,
reach a moment and they are tired of you. They don’t say it
[to] my face but I can read their expression. They can be
like, ‘why is it always this one giving us [a] hard time?’” A
19-year-old woman said, “[Family members] thought that I
was going to die . They also said that they didn’t have
more money to waste on me.”

Bad rapport or misunderstandings with health care
providers were also mentioned as barriers. For instance,
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TABLE 2. Facilitators and barriers by focus group (n ¼ 36)

Focus Group Adult Adult

Young

Adult

Young

Adult HIV

Participants, n 8 7 8 7 6

Age, yrs, range 30e56 25e58 16e26 14e24 33e43

Female 5 (63) 4 (57) 6 (75) 2 (29) 6 (100)

Categories and Themes Participant Frequency Total (N ¼ 36)

Individual facilitators

Perceived increase in symptoms related to missing injection 6 (75) 7 (100) 7 (88) 7 (100) 5 (83) 32 (89)

Reminder system* 3 (38) 4 (57) 3 (38) 6 (86) 4 (67) 20 (56)

Personal motivation 3 (38) 0 (0) 6 (75) 3 (43) 3 (50) 15 (42)

Experience with or information about adherence to other daily medications 0 (0) 0 (0) 0 (0) 1 (14) 3 (50) 4 (11)

Individual barriers

Lack of resources: money* 7 (88) 4 (57) 3 (38) 5 (71) 5 (83) 24 (67)

Lack of resources: transportation* 3 (38) 7 (100) 2 (25) 4 (57) 5 (83) 21 (58)

Injection pain and fear 3 (38) 1 (14) 7 (88) 3 (43) 4 (67) 18 (50)

Lack of perceived consequences from missing an injection 1 (13) 2 (29) 4 (50) 5 (71) 1 (17) 13 (36)

Attitude: not interested 1 (13) 0 (0) 3 (38) 1 (14) 0 (0) 5 (14)

HIV: multiple appointments or medication regimens 0 (0) 0 (0) 0 (0) 0 (0) 3 (50) 3 (8)

Interpersonal facilitators

Family/friends: encouragement or material support 7 (88) 5 (71) 7 (88) 7 (100) 6 (100) 32 (89)

HC provider: good rapport/relationship 6 (75) 3 (43) 5 (63) 5 (71) 5 (83) 24 (67)

Interpersonal barriers

Family/friends: stigma, lack of support, feeling of being a burden 5 (63) 6 (86) 7 (88) 6 (86) 5 (83) 29 (81)

HC provider: poor communication, bad rapport, distrust 6 (75) 6 (86) 7 (88) 6 (86) 1 (17) 26 (72)

Systemic facilitators

Close proximity to clinic 0 (0) 3 (43) 1 (13) 2 (29) 0 (0) 6 (17)

Systemic barriers

HC providers: poor availability of HC providers in local community 6 (75) 6 (86) 4 (50) 4 (57) 4 (67) 24 (67)

HC providers: not knowledgeable or unskilled 5 (63) 4 (57) 4 (50) 4 (57) 2 (33) 19 (53)

Penicillin shortage 1 (13) 3 (43) 2 (25) 4 (57) 3 (50) 13 (36)

HC providers: long wait for appointment 2 (25) 2 (29) 3 (38) 5 (71) 0 (0) 12 (33)

Values are number (%) of participants that mentioned each facilitator or barrier, unless otherwise indicated.

HC, health care; HIV, human immunodeficiency virus.

*These facilitators and/or barriers are also systemic.
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lack of health care provider continuity impaired the patient-
provider relationship. A 40eyear-old male participant
expressed his feelings, “[You could not] be open to this new
doctor as you would be with your usual doctor.”

Patients expressed that health care providers did not
always communicate the reason why they needed to take
the injections. A 43-year-old woman said, “[other hospi-
tals] . just inject me without telling me anything.” Many
participants did not know when they should stop taking
injections. Language barriers between the patients and
providers were also mentioned as barriers.
Systemic barriers: “there are no facilities and
besides, they don’t have the medicine”
Participants frequently identified poor availability in their
local community of skilled health care providers and/or
health clinics stocked with injectable penicillin. A 26-year-
old woman said that “there are no facilities and besides, they
don’t have the medicine” and a 56-year-old woman said,
“one is always required to come to the city (Kampala) to get
the drugs.” Participants also commented that providers
were not knowledgeable or skilled. For instance, the
“doctor/nurse feared to administer [the injection],” assumed
they had another disease such as syphilis, “did not mix the
drugs with lidocaine,” or told the patient to go to the capital
hospital for their injection. A 30-year-old male commented,
“They only tell you that they cannot manage [RHD] and
they cannot treat it unless if [they look] at the cards where
the injections instructions are and how it should be
administered and the dose that they should give you.”

Participants were also dissuaded by long wait times for
appointments. Participants said, “[you] sit for very long
hours” and “you spend a day without seeing the doctor.”
GLOBAL HEART, VOL. 10, NO. 1, 2015
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FIGURE 1. Facilitators and barriers in the socioecological model. HC, health care.
Adapted, with permission, from Bronfenbrenner [13].
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A 33-year-old female participant mentioned that “The
problem is that [patients] are very many and by the time
you come, there may be other patients she has to work on
who may even be worse off than you.”

Finally, shortages of penicillin were mentioned. A
45-year-old female said, “I had gotten expired drugs” and a
19-year-old female participant said, “There are times when
they get out of stock in all of the clinics and the nearby
hospital.”

Barrier or facilitator: lack of knowledge about RHD
and injections
Inaccurate knowledge was common among participants.
Some participants expressed lack of knowledge about the
purpose of the penicillin injections or the need for monthly
treatment. Many causes for RHD were cited including “fatty
and oily things,” “smoke in kitchens,” “stress,” “family
spirits,” “diet,” AIDS,” and “tuberculosis.” A frequently
mentioned concept of causation was “over thinking,”
“worrying so much,” and “a lot of thinking.” A 30-year-old
male said, “I was born with [RHD]. When I asked my
mother, she said that maybe it was due to the bomb blasts
and tear gas during the war times that caused it since by
that time I was still in her womb.”

Although there were many misconceptions about RHD
among participants, a linkage between lack of knowledge
and failure to get penicillin injectionswas not clearly evident.
Many participants continued to get penicillin injections
despite their limited understanding of the disease process.

Differences between younger and older RHD
registry participants
Among the adolescent/young adult focus groups, when
compared with older adults, injection pain and fear of
pain (67% vs. 27%, p ¼ 0.028) and lack of perceived
consequences from missing an injection (60% vs. 20%,
p ¼ 0.025) were mentioned by a higher proportion of
participants as barriers. Personal motivation or re-
sponsibility (60% vs. 20%, p ¼ 0.025) was mentioned by a
higher proportion of younger participants as a facilitator.
More participants in the older adult group mentioned lack
of money and transportation as barriers (70% vs. 47%), but
the difference was not statistically significant.

Unique issues among the HIV community
Participants also living with HIV mentioned an additional
barrier, having to be adherent to multiple medication
regimens and attending multiple appointments, and an
additional facilitator, experience with adherence to other
medications. Overall, barriers and facilitators were similar
to those of the other 4 focus groups.

DISCUSSION
This study among Ugandan adolescents and adults with
RHD revealed a variety of facilitators and barriers to
GLOBAL HEART, VOL. 10, NO. 1, 2015
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adherence to secondary prophylaxis at the individual,
interpersonal, and systemic levels. Figure 1 presents these
findings within the socioecological model [13]. The find-
ings suggest potential interventions at the various ecolog-
ical levels in Uganda, and can be applied to other
RHD-endemic resource-constrained countries. The cur-
rent study is among the few qualitative studies studying
RHD in this setting.

The current study has several strengths. Participants
were drawn from the heart institute at the public national
referral hospital of Uganda and came from places
throughout the country. A range of sexes, socioeconomic
statuses, and levels of adherence to penicillin injections
were selected. This study provides important foundational
evidence for interventions to improve adherence at the
individual, interpersonal, and systemic level from the pa-
tients’ point of view.

There are limitations in this study. Because the study
took place in an urban hospital, a majority of participants
(81%) came from an urban area. In the country as a whole,
85% reside in a rural area [15]. Resource barriers and
systemic access barriers are likely to be important among
the rural population. Focus groups also do not lend
themselves to assessment of certain stigmatized individual
factors that may influence adherence such as coping
67
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with stress, depression, and alcohol consumption. Many
participants associated stress with causing or affecting
their disease, and several participants mentioned abusive
relationships with family affecting their adherence to in-
jections. There is little reliable data about mental illness,
stress, and substance abuse in Uganda. A 2012 World
Health Organization report [16] and a study on con-
sumption of alcoholic beverages among pregnant Ugandan
women [17] suggest rates are high. A qualitative focus
group study of mental health stakeholders in Uganda
suggests stigma associated with mental illness can nega-
tively affect health care utilization and increase risk of
poverty [18]. Finally, language barriers and cultural dif-
ferences between the Ugandan subjects and investigators
may have affected conclusions. However, the use of an
experienced Ugandan qualitative researcher as the focus
group facilitator, and consultation with Ugandan experts
during the analysis phase, helped limit this bias.

There are few qualitative studies of RHD secondary
prophylaxis adherence in the literature, particularly in
Africa. A study in Australia found similar factors to be
important including the relationship with health pro-
fessionals, distance from health care facilities, and monthly
reminders [10]. However, resource constraints and pain
with the injection were more prevalent factors in the
Ugandan setting. In addition, the Ugandans in this study
discussed the role of family and friends in their medical
care. Much more qualitative research on adherence to HIV
antiretroviral drugs has been performed. A recent literature
review of HIV antiretroviral adherence in Africa highlighted
transportation costs, distance, stigma, fear of drug toxicity,
system factors such as waiting times and staff shortages,
and demographic factors such as male sex and younger age
[19]. Many of these factors were prominent in the current
qualitative study, suggesting that many facilitators and
barriers are common to both RHD and HIV. The responses
of participants in the HIV-infected focus group of the
current study were similar to the HIV-uninfected groups,
reinforcing that these 2 diseases may overlap from a
chronic disease management perspective. More work is
needed to understand the context of chronic disease
management, outside of HIV, in this setting.

Lack of resources including money and transportation
and the pain of injections were frequently mentioned
barriers and are similar to the findings from another study
[7]. Almost one-quarter of participants in the current study
travel >100 kilometers to receive injections, and a majority
have family income less than US$1 per day. These
demographics reflect the key contribution of poverty on
the ability to obtain RHD care. The long distances that
participants traveled were often a result of another factor
revealed in this study: limited availability of knowledgeable
health care providers able to give penicillin injections in the
local community. Participants expressed that they came to
the national referral hospital in Kampala to get their
injections because they could not access care in their local
communities. They face long wait times on arrival, and
participants suggested that the system was overburdened
by the number of patients needing care. Participants also
frequently described injection pain, which may be related
to poor injection technique. Based on the findings of this
study, improving access to penicillin injections in the local
community requires the following: 1) increasing supply of
the injectable form of penicillin nationally; 2) training local
health care providers on the best practices for giving
penicillin injections; 3) increasing the capacity of regional
and district hospitals and health centers to diagnose
and treat RHD; and 4) easing the economic burden of
health services and transportation for patients. These in-
terventions would decrease the need for patients to travel
long distances and lessen the overburdening of referral
hospitals. In Uganda, existing national networks of treat-
ment providers for HIV/acquired immunodeficiency syn-
drome already exist including the Joint Clinical Research
Centre. Using existing models and infrastructure such as
the Joint Clinical Research Centre could potentially reduce
the time and resources necessary to provide penicillin in-
jections in the local community of RHD patients in Uganda
and in other resource-constrained settings. Relationships
with family, friends, and health care providers were
mentioned by participants as both barriers and facilitators.
Educating family and friends about the disease and the
need for injections may reduce stigma and improve the
ability of these individuals to be supportive and help
provide RHD care at home. Additional training of health
workers about RHD can also improve rapport and trust of
the medical community. Finally, widespread primary pre-
vention campaigns similar to campaigns for prevention of
HIV in Uganda are needed to target RHD patients, families,
health care providers, and the society at large.

There are several unanswered questions that require
further study. Misconceptions about RHD, its etiology and
its treatment were common among participants, but the
relationship with adherence was not always clear. Inter-
estingly, participants associated worsening of RHD symp-
toms with missing a penicillin injection. It is unlikely that
symptoms would acutely worsen after missing one injec-
tion. However, the perception of acute improvement of
symptoms when getting an injection served as a facilitator
to adherence in this study. Further exploration of the effect
of knowledge on adherence to RHD secondary prophy-
laxis, including exploring the role of the KAP (Knowledge,
Attitude, Practice) model and exploring differences be-
tween patient and health care provider explanatory models
[20] can help frame health education efforts. Additional
studies of the effect of the social environment and unad-
dressed psychological needs on RHD care are needed.
Factors such as mental health, substance abuse, and
physical and psychological abuse are likely important and
certainly understudied in Uganda and throughout Africa.
Study participants expressed overthinking as being causally
related to RHD, similar to the cultural concept of distress
described in Zimbabwe as “thinking too much” or
“Kufungisisa.” “Kufungisisa” is linked with symptoms of
GLOBAL HEART, VOL. 10, NO. 1, 2015
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depression and anxiety in Zimbabwe and commonly
co-occurs with somatic complaints such as pressure on the
heart [21]. Finally, little is known about the cost effec-
tiveness of different interventions to improve access to
secondary prophylaxis. Additional economic feasibility
studies are needed. The cost of improving the network of
care should be weighed against the cost of worsening of
RHD with missed injections and eventual treatment of
heart failure, increased transportation costs, missed days of
productive work, and strain on existing health care
institutions.
CONCLUSIONS
This study identifies facilitators and barriers of adherence
to secondary prophylaxis for RHD in Uganda framed
within the socioecological model. It provides novel evi-
dence from the patient perspective applicable to other
RHD-endemic, resource-constrained countries.

Despite further study being needed, the current study
already provides a strong base of qualitative evidence for
interventions to improve adherence to secondary
prophylaxis for RHD.
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ONLINE TABLE 1. Facilitators and barriers by focus group (n ¼ 36)

Focus Group Adult Adult Young Adult Young Adult HIV

Participants, n 8 7 8 7 6

Age, yrs, range 30e56 25e58 16e26 14e24 33e43

Female, n (%) 5 (63) 4 (57) 6 (75) 2 (29) 6 (100)

Categories and Themes Theme Frequency Total (N ¼ 36)

Individual facilitators

Perceived increase in symptoms related to missing injection 17 20 12 11 12 72

Reminder system* 4 5 3 7 4 23

Personal motivation 5 0 9 3 3 20

Experience with or information about adherence to other daily

medications

0 0 0 1 4 5

Subtotal 26 25 24 22 23 120

Individual barriers

Lack of resources: money* 18 5 7 10 8 48

Lack of resources: transportation* 4 7 2 12 7 32

Injection pain and fear 8 2 23 4 10 47

Lack of perceived consequences from missing an injection 1 3 6 6 1 17

Attitude: not interested 1 0 3 1 0 5

HIV: multiple appointments or medication regimens 0 0 0 0 6 6

Subtotal 32 17 41 33 32 155

Interpersonal facilitators

Family/friends: encouragement or material support 15 10 30 20 13 88

HC provider: good rapport/relationship 10 5 5 8 5 33

Subtotal 25 15 35 28 18 121

Interpersonal barriers

Family/friends: stigma, lack of support, feeling of being a burden 11 14 11 17 6 59

HC provider: poor communication, bad rapport, distrust 13 20 13 3 2 51

Subtotal 24 34 24 20 8 110

Systemic facilitators

Close proximity to clinic 0 3 1 2 0 6

Systemic barriers

HC providers: poor availability of HC providers in local community 9 13 10 17 14 64

HC providers: not knowledgeable or unskilled 6 4 8 4 5 27

Penicillin shortage 1 4 2 6 4 17

HC providers: long wait for appointment 4 2 5 13 0 24

Subtotal 20 23 25 40 23 132

Values are number of times each facilitator or barrier was mentioned, unless otherwise indicated.
HC, health care; HIV, human immunodeficiency virus.

*These facilitators and/or barriers are also systemic.
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