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ABSTRACT

Background: Rheumatic heart disease (RHD) is one of the major causes of cardiovascular
disease in developing countries, affecting most of the young population. Secondary prophylaxis
in the form of benzathine penicillin is effective for preventing recurrent acute rheumatic fever
(ARF) and the progression of RHD. However, the low adherence rate reduced the effectiveness.
Therefore, a systematic generalizable tool is necessary to tackle the barriers.

Objective: The purpose of the study was to assess adherence and barriers to use secondary
prophylaxis for RHD, at Tikur Anbessa specialized hospital (TASH).

Methods: Cross-sectional study was conducted from June 5, 2020, to September 4, 2020, at
Tikur Anbessa Specialized Hospital, Ethiopia. A structured questioner was used for the data
collection on awareness, adherence, and barriers for benzathine penicillin prophylaxis in adults
with RHD. Data were analyzed using SPSS version 26.

Results: A total of 385 patients participated in this study, 305(79.6%) patients were aware, sore
throat associated with heart disease, and about 288 (75.6%) patients; know that benzathine
penicillin prevents tonsillitis. The adherence rate was 77.9% for benzathine penicillin
prophylaxis (BPG) while the left 85 patients (22.1%) were non-adhered to the prophylaxis. The
main barriers for none adherence in this study were the nonavailability of medication, forgetting,
and health professionals refuse to inject benzathine penicillin. Increased age was found to have a
significant association with adherence to BPG. For each one-year increase in the age of patients
with RHD, the percent odds of adherence decreases by 3% (P value 0.006)

Conclusion: Adherence level was low, which is below WHO recommendation. This study
insight important major barriers that affect secondary prophylaxis for RHD that can be used to
develop an intervention to improve adherence.

Key words: Rheumatic heart disease, adherence, barriers, secondary prophylaxis, Tikur Anbessa
specialized Hospital



1. Introduction

1.1. Background
Rheumatic heart disease (RHD) accounts for most cardiovascular morbidity and mortality among
young adults in developing countries. Secondary prophylaxis (SP) with benzathine penicillin G
is effective strategy for the prevention of Acute rheumatic fever (ARF) recurrence and
progression of RHD, however, adherence is variable. Therefore, this study aims to determine the
level of adherence and possible barriers to SP among RHD patients.

1.2. Statement of the problem
Rheumatic fever (RF) and RHD remain significant causes of cardiovascular disease in the world
today. They are a major public health problem for many developing countries(November 1988).

The prevalence of RHD across WHO regions remains high. Although RF and RHD have
progressively declined in developed countries over the past 50 years; they continue to increase at
a striking rate in developing countries. Linked to poverty and poor access to health care facilities,
estimates suggest that roughly 50% of cardiac patients in less developed countries have RF and
or RHD (Noubiap et al., 2019).

Africa, south-East Asia, and the western pacific regions are the worst affected, accounting for
84% of all prevalent cases and 80%of all estimated deaths due to RHF in 2015. Socioeconomic
and environmental factors such as poor housing, undernutrition, overcrowding, and poverty are
well known contributors to the incidence, magnitude, and severity of rheumatic fever and
rheumatic heart disease.(Do & Stand, 2018)

Secondary prophylaxis through the administration every 3-4 weeks of injection of benzathine
penicillin to patients with a previous history of RF/ and or RHD is effective at preventing
streptococcal pharyngitis and recurrence of rheumatic fever

Some of the long-term follow-up studies have proved that the early initiation of SP is very
effective to stop or slow down the further progress of RHD.

To limit the progression of the disease, WHO recommends that patients take monthly treatment
of penicillin. Sentinel studies conducted under the auspices of the WHO during the last four
decades clearly documented that the control of the preceding infections and their sequel is both
cost effective and inexpensive.

Without doubt, appropriate public health control programs and optimal medical care reduce the
burden of disease. Also, the disease is preventable and has been successfully controlled through
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the implementation of register-based control program. Effective early intervention can prevent
premature mortality from rheumatic heart disease. However, adherence to monthly treatment is
not easy for poor populations.

In, Ethiopia, RHD is the major, cause of cardiac pathology. Rates continue to increase as a result
of minimal diagnostic assessments and low adherence to monthly follow-up treatment.

1.3. Significance of study

This study will identify the current adherence rate and barriers for benzathine penicillin in patient
with RHD. There are data on adherence and barriers done outside Addis Ababa in Ethiopia. But
these are done on either adherence or barriers at different times and also done outside Addis
Ababa, so it may not representative of most of the patients. So the rationale to conduct this study
IS to better understanding of current adherence rate and barriers for secondary prophylaxis in
patients with RHD coming from the different country side to TASH. This study will have a
significant impact to tackle these barriers.



2. Literature Review
A key evidence-based public health focus for people living with ARF or RHD is the provision
of secondary prophylaxis: injections of benzathine penicillin G (BPG) every 28 days to prevent
ARF recurrences and development or progression of RHD. A key performance indicator is the
proportion of individuals receiving >80% of scheduled injections(Do & Stand, 2018).

World Health Organization has recommended secondary prophylaxis, most effectively delivered
within a coordinated program using a registry of patients, as the first priority for the control of
rheumatic heart disease. Yet most developing countries still do not have effective secondary-
prophylaxis programs.

Primary prevention of RHD focuses on the prompt recognition and treatment of GAS pharyngitis
to decrease the risk of RF in high-risk populations. Secondary prevention involves continuous
antibiotic chemoprophylaxis to prevent recurrent RF and reduce progression to RHD. Four
weekly intramuscular BPG remains the standard of care in most settings, and contemporary
studies have found low rates of RF recurrence (0.07 per 100 patient-years) with this regimen.
(Karthikeyan et al., 2018)

Secondary antibiotic prophylaxis has been shown to reduce the risk of ARF recurrences and the
development or worsening of RHD with intramuscular benzathine penicillin G (BPG) having the
most evidence for effectiveness (Lennon D, 2009)

For countries where rheumatic heart disease is endemic the main strategies for prevention,
control, and elimination include, improving standards of living; expanding access to appropriate
care; ensuring a consistent supply of quality-assured antibiotics for primary and secondary
prevention. (Ordunez et al., 2017)

Planning, developing and implementing a feasible program for prevention and control of
rheumatic heart disease, supported by adequate monitoring and surveillance, as an integrated
component of national health systems responses. It is proposed that the biggest gap in control of
rheumatic heart disease is in implementing effective primary and secondary preventive measures.

The study conducted, on the spectrum of cardiovascular disease at Tikur Anbessa Hospital,

Ethiopia revealed that valvular heart disease was the commonest primary diagnosis. (Abdissa et al.,
2014)

2.1.  Adherence
Out of 256 participants interviewed, in Cameroon, more than two-thirds (71.1%) reported having
had sore throat at least once. The disease was treated with antibiotics in only 45.4%, health
professionals prescribed treatment in 35.8% of cases. About 73% of respondents, did not know
the cause of sore throat.

Most of the patients (71%) were unaware of complications of sore throat and 70% did not know
sore throat can have associated with heart disease. RHD was unknown by 82% of the participant



and 95% of participants did not know the cause of RHD. Age <35 years, post-secondary level of
education, and having heard of RHD were significantly associated with adequate knowledge.
This study showed that the level of awareness of RHD is low. (Id et al., 2018).

In Jimma university study, out of 241 patients, 224 (93%,) took benzathine penicillin prophylaxis
during last one year of follow up. From 224 RHD patients who took secondary prophylaxis, 86
(35.6%) missed injection more than three times and 5(2.1%) never missed injection. The
adherence rate was 133( 55.2%), who received more than nine annual prophylaxis.(Mohammed,
2019)

A study conducted in India, the overall adherence rate for benzathine penicillin was 93.6%. 151
patients (90.5%) had good adherence (>80%). On 16 patients (9.5%) adherence rate was <80%,
7 of these had extremely poor adherence of 50%.

The most common reason for poor adherence was lack of awareness. The other reasons for poor
adherence were, pain and fear of injection, nonavailability of BPG, and BPG stopped by local
physicians after valve replacement. There was no correlation of adherence rate to educational
status, socio-economic scale, transportation cost, and total cost of BPG prophylaxis(Saxena et
al., 2015)

In the Pakistan study total of 102 patients were included in study, out of total patients 75 (73.5%)
were adherent to secondary prophylaxis. Adherence was lower for age more than 30 years 32
(65.3%) Vs 43 (81.1%). Adherence was strongly associated with valvular lesion (p=0.009) with
less adherence among aortic stenosis (16,7%) and aortic regurgitation (62.5%) as compared to
mitral stenosis (78.1%) and mitral regurgitation (78.1%). Lesser adherence was observed among
patients presenting to the emergency department 19 (59.4%) vs. 56(80%) in OPD. (Sial et al.,
2018)

Aswan Egypt study of 29 eligible patients, 65.5% adherent and 34.5% non-adherent for BPG
prophylaxis, knowledge of nature of disease and knowledge of consequences of missing
prophylaxis doses were higher in adherent groups.(Balbaa et al., 2015).

Factors associated with higher adherence were positive patient; staff and health system
interaction were identified in three small studies in Australia and New Zealand. Adherence was
closely linked with positive patient-staff interactions.

Patient confidence in health service and receipt of holistic care, as well as family support for and
belief in treatment, were important to adherence. Appropriately trained, socially and culturally
competent staff was associated with higher adherence. The presence of community health
workers and a rheumatic fever resource nurse impacted positively on adherence. In patients and
parents who had poor knowledge about the disease, non-adherence was also common. (Kevat et
al., 2017)
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In Fiji, study, overall, 203 patients, 37 (7%) had adequate adherence. Increasing age and time
since diagnosis >1.5 years was inversely associated with adherence. The urban residency was
associated with adequate adherence, (Engelman et al., 2016).

Recurrent episodes of RF occurred in 88 of 536 patients (16.5%). Patients with a recurrent
episode of RF were younger, more frequently males, and less adherent to secondary prophylaxis
than patients without RF recurrence.

Nonadherence to secondary prophylaxis had a significant association with recurrences of RF (p <
0.0001). On this study, recurrence was associated with nonadherence to secondary prophylaxis in
54.5% of cases. Non-adherence to secondary prophylaxis was 35% in the total sample of patients
(536)(Pelajo et al., 2010).

In Italian study of 117 pediatric patients with rheumatic fever carditis, the data show that carditis
at follow up was associated with the presence of carditis at diagnosis (p<0.000) and not with the
level of compliance to antibiotic prophylaxis (p=NS).

Also there was no statistically significant association between recurrences of infections and good
level of compliance to therapy and between number of recurrences and presence of carditis at
follow up(Taddio et al., 2015)

The Northern Territory Rheumatic Heart Disease Register underestimates adherence, although
the key performance indicator of > 80% adherence was not significantly affected. 2780 penicillin
doses were validated; 426 inconsistencies were identified, including 102 incorrect dose dates.
After cleaning, mean adherence increased (63.5% to 67.3%, p<0.001) and proportion of patients
receiving80% of doses increased (34.2% to 42.1%, p = 0.06).(Dassel et al., 2017)

South India Tertiary Care Center study among 500 patients, two hundred and sixty-one patients
were considered compliant and 239 were noncompliant as per the adherence rates.
Noncompliance with secondary prophylaxis was more prevalent among male (P = 0.003), low
socioeconomic class (P = 0.0009), uneducated (P = 0.000018), and the rural population (P =
0.025) (Nemani et al., 2018).

Those with a history of RF were more compliant with secondary prophylaxis (P = 0.04).
Recurrences of RF were more common in those not on regular prophylaxis (P = 0.011).

Among the 239 noncompliant patients, 54 (10.8%) had adherence rate of 50%-80% and 185
(37%) had adherent rates <50%. Nearly 59% said that they were never advised regarding the
secondary prophylaxis. The reasons for noncompliance were a sense of well-being, pain at the
site of injection, financial constraints, distance to travel, unavailability of medicine and health-
care professional, and allergy. Noncompliance significantly contributed to recurrences of RF
(Nemani et al., 2018)

In Brazilian children study 536 patients with RF. Recurrent episodes of RF occurred in 88 of 536
patients (16.5%). Patients with a recurrent episode of RF were younger (p < 0.0001), more
frequently males (p = 0.003), and less adherent (p < 0.0001) to secondary prophylaxis than
patients without RF recurrence(Pelajo et al., 2010)
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In Uganda, of 449 subjects with RHD heart failure was associated with poor penicillin adherence
(p=0.001), and left ventricular end diastolic diameter greater than 55 mm (p=0.001). Patients
whose average adherence to benzathine penicillin was <80% had significantly greater mortality
(31% vs. 9%, p<0.001). the risk of death among those with poor penicillin adherence was 3.81
times higher than those with better adherence (HR=8.36, p=0.001)(Okello et al., 2017).

Cross sectional study of 39 patients with RF in Jamaica Only 48.7% had a high level of
adherence. The majority (72%) had low knowledge levels regarding their illness. Most clients
(70%) strongly agreed that nurses and doctors encouraged them to take their
prophylaxis(Thompson et al., 2014).

2.2. Barriers for benzathine penicillin prophylaxis for RHD
A study was done in Jimma southwest Ethiopia the main barriers identified were patient’s
knowledge of the disease and the issue of medication availability. The other influencing factors
for the prophylaxis were medications side effects, treatment schedule, clinical distance, rapport
with health staff, cost of care, both financial burden and cost of traveling.(Petricca &
Haileamlak, 2009).

Another study, here in Jimma, also showed, the main reason to miss and do not to initiate their
prophylaxis among RHD patients were lack of money, followed by far distance from the
hospital, fear of medication side effects and painful injection, and lack of knowledge about the
disease and prevention. (Mohammed, 2019)

Out of 101 participants were interviewed. Adherence was very low (adequate in 6%). Barriers
were taking alternative treatments and the perception that symptoms were benign and self-
limiting. Medications missed due to lack of awareness, feeling well, and cost and medication
unavailability(Engelman et al., 2017).

Study done in Australia also indicated that poor registration and recall system and pain of
injection were identified barriers. The enablers of secondary prophylaxis uptake include positive
patient-health provider relationships, supporting patient autonomy, education of patients,
caregivers and healthcare providers, and community based service delivery(Chamberlain-salaun
et al., 2017).

Lost to follow up and inadequate appointment frequency was the main barrier in patients with
recurrent RF IN Brazilian study (Pelajo et al., 2010)

In the Uganda Kampala study, decreased compliance to penicillin was associated with increasing
age (71% of those <15 years compared to 22% of those >50 years, p<0.001). Additional factors
associated with poor compliance included no formal education (p=0.001), and the presence of
stroke (0.04) or atrial fibrillation (p<0.001)(Okello et al., 2017)

A systematic review of 20 studies showed that demographic, clinical, socio-cultural, and health
care service delivery factors were associated with adherence to secondary prophylaxis. Ensuring
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an effective active recall system, providing holistic care, involving community health workers
and health education can increase adherence as indicated in these reviews (Kevat et al., 2017).
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3. Objective

3.1. General objective:
To assess utilization/adherence and barriers to use secondary prophylaxis for RHD.

3.2. Specific objectives:
To determine adherence rate to secondary prophylaxis for rheumatic heart disease

To identify barriers that influencing the use of secondary prophylaxis for rheumatic heart
disease.

To assess awareness regarding rheumatic heart disease and the significance of secondary
prophylaxis for rheumatic heart disease.
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4. Methodology

4.1. Study settig
Tikur Anbessa specialized hospital is located in the capital city Addis Ababa, Ethiopia. It is the
largest specialized referral teaching hospital for both undergraduate and postgraduate students in
the country. In addition to teaching the hospital also gives both inpatient and outpatient service to
patients referred from different parts of the country. Currently, it is the only governmental
hospital where cardiac surgery is practiced in the country with a follow-up clinic for congenital
and acquired heart disease in children and adults.

4.2. Data collection period
The study period was from June 5, 2020, to September 4, 2020 GC.

4.3. Study method
Cross sectional study using structured questioners on adherence for the BPG prophylaxis for the
last 1-year and barriers to use BPG prophylaxis.

4.4. Source and study population

4.4.1. Source population
Patients with RHD attending adults’ cardiac follow-up clinic.

4.4.2. Study population
Patients with history of RHD on BPG prophylaxis at least for the past 1 year.

4.5. Inclusion and exclusion criteria
4.5.1. Inclusion criteria
v Adults age >14 years with RHD who are willing to participate in the study.

v’ Patients with RHD who are available during the data collection period.

v’ Patients with RHD who are on secondary prophylaxis for at least 1 year.

4.5.2. Exclusion criteria
Patients who are not on secondary prophylaxis for RHD
Patients who came for the first time to the clinic as a follow up of the disease
Patients/guardians who are not willing to participate in the study.

ANANEN

4.6. Study Variables
4.6.1. Dependent variables:
e Adherence
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4.6.2. Independent variables:
o Age
o Sex
e Educational status
e Income
e Place of residency
e Comorbidities
e Number of hospitalization
e Time since RHD diagnosed
e Time since BPG started
e Barriers

4.7. Sample size and sampling method
Sample size will be determined based on single population proportion formula.

n=2%pq

e2
Where

n=sample size

z= the standard normal deviate usually set at 1.96 (which corresponds to the
95% of confidence interval)

p= the proportion in the target population

g=1-p

e= acceptable sample error

Since there is similar study done at Jimma which shows adherence rate of 55.2%. so using this
proportion with 95% confident interval and 5% marginal error, calculated sample size will be

Where n- sample size, p=0.55 2z=1.96 e=0.05
The calculated sample size = 381

Convenience sampling method was used, for all patients with RHD full
filling inclusion criteria.

4.8. Data collection procedures:

4.8.1. Data collection instruments
The structured questionnaire was used. The questionnaire was developed and adapted from other
related research in a way that addresses the objective of the study.
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4.8.2. Data quality measurements
The questionnaire prepared in English and Amharic language was adopted and modified from
different kinds of literature. The training was given to data collectors. The data collectors were a
4"-year medical student and medical intern. Continuous follow-up and supervision were done by
the principal investigator. The questionnaire pre-tested in 5% of samples to check the
questionnaire is clear and addressing the objective of the study. The collected data checked for
completeness before the data entry process.

4.8.3. Data analysis and presentation.
Data were entered into SPSS version 26 manually. Data analyzed and results summarized by
descriptive statics. Association was done by chi-square test for categorical tests and considered
to be statistically significant when the p-value is below 0.05. Confidence interval set at 95%.

4.9. Operational Definition

» Rheumatic Heart Disease (RHD): Refers to the major long-term sequel of acute
rheumatic fever, which involves the cardiac valves leading to stenosis or regurgitation
with resultant hemodynamic disturbance.

» Acute rheumatic fever (ARF) is delayed, nonsuppurative sequel following group A
streptococcus pharyngitis and may consist of arthritis, carditis, chorea, erythema
marginatum, and subcutaneous nodules

» Good adherence or adhered to prophylaxis: if the rate of adherence is covering >=
80% of prophylaxis. i.e. patient has not missed any injection or only missed three or less
than three times injection in the last 1 year or received prophylaxis nine or more than nine
times).

» Poor adherence or not adhered to prophylaxis: if the rate adherence is <80%, i.e.
patient had missed their regular injection more 3 times in the last 1 year or received less
than nine injection.
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5. Ethical consideration
Ethical clearance was obtained from the department of internal medicine research ethical

committee. A written Informed consent obtained from the patients before data collection and
patents have the full right not to participate in the study. The patients’ response was fully
confidential. The patients were not harmed if they would refuse to participate in the study.
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6. Dissemination of the results:
This research after defense will be submitted to internal medicine department, college of health science,
Addis Ababa, university. The research will also be submitted to reviewers for possible publications.
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7. Results

7.1. Socio-demographic characteristics of the respondents

A total of 385 patients with rheumatic heart disease (RHD) attending adults cardiac clinic
participated in the study. Among the participants, 276 (71.7%) of them were females and 345
(89.6%) were urban residents. The mean age was 31 years. Most of the participants were from
Addis Ababa 259 (67.3%) (Table 1).

7.2. Awareness regarding rheumatic heart disease among the
respondents

Among 383 participants, 219 (57.2%) had a history of sore throat, for only 148 (67.9%) patients
medical doctors or other health professionals prescribed medication for sore throat. Antibiotics
were the most prescribed medication 152(69.2%). Three hundred five respondents (79.6%)
aware, 55(14.4) not aware association of sore throat with RHD, and 23(6%) have no idea, sore
throat associated with heart disease. Three hundred two (79.5%) heard about rheumatic heart
disease before. Regarding the purpose of benzathine penicillin, 288(75.6%) responded BPG
prevent tonsillitis, 123 (32.2%) patients responded BPG cure RHD, and 30(7.9%) patients
responded, it prevents worsening of RHD (Table 2)

7.3. Adherence to benzathine penicillin prophylaxis for RHD

Among 384 participants in the past 1 year, 211(54.9%) did not miss a monthly injection,
37(9.6%) patients missed one injection, 51(13.3%) missed two to three injections and 85(22.1%)
missed more than three injections. Yielding adherence rate of 77.9 % while the left 85 patients
(22.1%) were non-adhered to the prophylaxis. Two hundred and thirty-three (61.8%) wait until
the next appointment when they missed the injection. Seven (1.9%) took alternative medication
(herbal) when they missed monthly injections. Most of patients 287 (75.3%) never experienced a
bad reaction to benzathine penicillin. Most of the patients 230 (59.9%) in this study were RHD
diagnosed less than 10 years and 113(29.4%) patients were diagnosed to have RHD between the
past 11-20 years. About 240 (62.3%) started on benzathine penicillin prophylaxis within the past
10 years (Table 3).
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7.4. Barriers to monthly benzathine penicillin injection

In this study, the main reason for missing injection for most of the patients 216 (56.1%) were due
to no medication supply followed by forgetting 167(43.4%) and health professional refuse to
inject benzathine penicillin 149(38.7%). For the majority of patients 376(97.9%) the usual

waiting time at the clinic during injection was less than 1 hour.

Importance of benzathine injection prophylaxis that had been explained by a doctor for majority
346(90.1%) patients. Regarding the effectiveness of medication 362(94%) patients agreed the
drug is effective. The majority of patients 302(79.1%) disagreed painful nature of the injection
prevent them from taking their injection. For 267 (69.7%) participants cost associated with
coming to the clinic (like days off work, transportation, etc.) prevent coming to the injection
clinic. About 346(90%) patients agreed secondary prophylaxis card or booklet that lists dates of
injections is very useful. The majority 294(76.5%) agreed on analgesic mix or taking divided dose
injection can increase adherence. From this study, finding a long waiting time at the clinic was

not an obstacle to monthly injection 266(69.4%) (Table 4).

7.5. Factors associated with adherence to benzathine penicillin

In multivariable analysis, only increased age was found to have a significant association with
adherence to BPG. As a result, for each one year increase in the age of patients with RHD
attending adults cardiac clinic at TASH, the percent odds of adherence to b. penicillin decreases
by 3% [AOR= 0.97; 95% CI 0.95, 0.99] (Table 5).
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Table 1. Socio-demographic characteristics of patients with RHD attending adults cardiac clinic
at TASH, Addis Ababa, Ethiopia, 2020

Variables No. Percent (%)

Age category (n=385)

<20 years 54 14.0
20-29 years 140 36.4
30-39 years 114 29.6
40-49 years 49 12.7
50-59 years 21 5.5
>=60 years 7 1.8
Female 276 71.7
Sex( n=385) Males 109 28.3
Residence (n=385)
Rural 40 10.4
Urban 345 89.6
Region (n=385)
Addis Ababa 259 67.3
Oromia 82 21.3
Amhara 21 55
SNNPR 20 5.2
Others 3 .8
Marital status (n=383)
Single 147 38.4
Married 205 53.5
Divorced 23 6.0
Widowed 8 2.1
Occupation (n=383)
Government employee 76 19.8
Non-government employee 71 18.5
Student 59 154
House wife 63 16.4
Farmer 17 4.4
Merchant 16 4.2
No occupation 81 21.1
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Family Income (n= 378)

> 1000 Ethiopian birr 269 71.2
< 1000 Ethiopian birr 82 21.7

No income 27 7.1

Level of Education (n= 372)

No formal education 40 10.8
Primary school 124 33.3
Secondary school 133 35.8
Teriary 75 20.1

Table 2.Awareness regarding rheumatic heart disease among patients with RHD attending adults
cardiac clinic at TASH, Addis Ababa, Ethiopia, 2020.

Variables No. Percent (%)
History of sore throat (n=383)
Yes 219 57.2
No 164 42.8
Treatment for sore throat (n=218)
Antibiotics 152 69.7
Salt 16 7.3
Traditional herbs 44 20.2
Other 6 2.8
A person prescribed the medication for sore throat
(n=218)
Myself 22 10.1
Friend/Relative 44 20.2
Medical doctor/another health professional 148 67.9
Others 4 1.8
Awareness of complications of sore throat (n=379)
Yes 294 77.6
No 85 22.4

Sore throat associated with heart disease (n=383)
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Yes 305 79.6
No 55 14.4
No idea 23 6.0
Adequate treatment of acute sore throat prevent heart disease
(n=377)
True 350 92.8
False 27 7.2
Ever heard about rheumatic heart disease (n=380)
Yes 302 79.5
No 78 20.5
Benzathine penicillin prophylaxis for RHD, alleviate the
symptoms (n=382)
Yes 70 18.3
No 312 81.7
Benzathine penicillin prophylaxis for RHD, prevent
worsening(n=382)
Yes 30 7.9
No 352 92.1
Benzathine penicillin prophylaxis for RHD, cure the
disease(n=382)
Yes 123 32.2
No 259 67.8
Benzathine penicillin prophylaxis for RHD, prevent tonsillitis
(n=381)
Yes 288 75.6
No 93 24.4
What can happen if you do not take these injections (n=375)
My heart condition will get worse/ symptoms will start to appear 369 98.4
It is okay to miss a few doses, nothing will happen 6 1.6
Aware side effects of benzathine penicillin (n=381)
Yes 47 12.3
No 334 87.7
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Figure 1. Time since RHD diagnosed among patients with RHD attending adults cardiac clinic at

TASH, Addis Ababa, Ethiopia, 2020. (n=384)
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Figure 2. Time since benzathine penicillin prophylaxis for RHD among patients with RHD
attending adults cardiac clinic at TASH, Addis Ababa, Ethiopia, 2020. (n=385)
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Table 3. Adherence to b. penicillin prophylaxis for RHD among patients with RHD attending
adults cardiac clinic at TASH, Addis Ababa, Ethiopia, 2020

Variables No. Percent (%)

Serious reaction (more than local swelling and pain)
following a previous b. penicillin injection (n=381)

Yes 94 24.7
No 287 75.3

Attend appointment for BPG penicillin prophylaxis (n=382)
Alone 216 56.5
With a family member 163 42.7

With others 3 .8
Benzathine penicillin prophylaxis card is useful (n=380)

Yes 341 89.7
No 39 10.2
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Injections missed in the past 1 year (n=384)

None 211 54.9
One 37 9.6
Two to three 51 13.3
More than three 85 22.1
What do you do if you miss monthly benzathine penicillin
(n=377)
Wait until my next appointment 233 61.8
Go a few days later 137 36.3
Take alternative medication (herbal) 7 1.9
Hospital admissions in the last 1 year (n=385)
No admission 279 72.5
Once 45 11.7
Twice 13 3.4
Three times 20 5.2
Four and more 28 7.3
Co-morbidities (n=385)
No 339 88.1
Hypertension 13 3.4
Diabetes mellitus 5 1.3
Ashma 3 .8
Other 25 6.5
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Figure 3. Barriers to monthly b. penicillin injection among patients with RHD attending adults
cardiac clinic at TASH, Addis Ababa, Ethiopia, 2020.
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Table 4. Barriers to monthly b. penicillin injection among patients with RHD attending adults
cardiac clinic at TASH, Addis Ababa, Ethiopia, 2020.

Variables No. Percent (%)

Why health professionals refuse to give BPG injection

(n=379)
Fear of side effects 254 67.0
Lack of training on how to inject 60 15.8
Because they feel that it is not their responsibility 21 55
Inadequate number of health professional in remote areas 26 6.9
Other 18 4.7
Time taken to get to the clinic (n=384)
Less than 1 hour 348 90.6
1to 2 hour 19 4.9
More than 2 hours 17 4.4
Transportation usually used to get to the clinic (n=383)
Bus/ Taxi 70 18.3
Car 13 3.4
Walking 296 77.3
Other 4 1.0

Usual waiting time at the clinic where you receiving
prophylaxis (n=384)
<1hour 376 97.9

1 hour and more 8 2.1

Table 4. Health care barriers to monthly b. penicillin injection among patients with RHD
attending adults cardiac clinic at TASH, Addis Ababa, Ethiopia, 2020

Variables No. Percent (%)
The doctor has explained what rheumatic heart disease
is
Agree 347 90.4
Neutral 8 2.1
Disagree 29 7.6
The doctor clarified to me why the injections are
important
Agree 346 90.1
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Neutral 8 2.1
Disagree 30 7.8
I believe that this medication is effective
Agree 362 94.5
Neutral 14 3.7
Disagree 7 1.8
Taking the injections will make me better
Agree 365 95.1
Neutral 14 3.6
Disagree 5 1.3
Taking the injections is painful
Agree 51 13.3
Neutral 58 15.1
Disagree 275 71.6
The painful nature of the injection deter me from taking
the injection
Agree 34 8.9
Neutral 46 12.0
Disagree 302 79.1
Cost associated to coming to the clinic (days off work,
transportation, etc), prevent me from coming
Agree 267 69.7
Neutral 26 6.8
Disagree 90 23.5
Long wait times at the injection clinic are deterrent to
come to my appointment
Agree 63 16.4
Neutral 54 14.1
Disagree 266 69.5
Secondary prophylaxis cards or booklets that list dates
of injections are very useful (Reminder)
Agree 346 90.1
Neutral 30 7.8
Disagree 8 2.1
Taking analgesic mix or divided dose injection can
increase adherence
Agree 294 76.6
Neutral 70 18.2
Disagree 20 5.2
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Table 5. Bivariable and Multivariable Logistic Regression analysis results of factors associated
with adherence to b. penicillin patients with RHD attending adults’ cardiac clinic at TASH,
Addis Ababa, Ethiopia, 2020

Explanatory Adherence to b. penicillin  COR(95% CI) AOR(95% CI) P-value
Variables
Adhered Not
adhered
Age in year 30.03 + 34.0+11.2¥ 0.97(0.95,0.99)* 0.97(0.95,0.99) 0.006
10.4¥
Time since benzathine
penicillin prophylaxis
started
<10years 194 (80.8%) 46 (19.2%) 1
11-20years 83 (76.1%) 26 (23.9%) 0.76(0.44, 1.31) 0.317
21 -30vyears 19(61.3%) 12(38.7%) 0.38(0.17,0.83)* 0.015

¥ mean + SD * statistically

significant at p value of < 0.05
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8. Discussion:

Out of 385 study participants, females were 276(71.7%), most of them were from urban area
354(89.6%). The mean age of participants was 31 years. Of the study participants, 219(57.2%)
reported having had a history of sore throat which lower than the study done on Cameroon
(71.1%) which is probably due to different sociodemographic backgrounds. Antibiotics were the
most prescribed medication 152(69.7%) and health professionals prescribed treatment for the
majority of the patients (67.9%) which is higher than the Cameroon study (45%), (35.8%)
respectively (Id et al., 2018).

In this study, 305(70.6%) patients were aware of the consequence of sore throat association with
heart disease this better than the Cameroon study in which 70% of participants did not know the
association between sore throat and rheumatic heart disease(ld et al., 2018). About 302(79.6%)
heard about rheumatic heart disease. Knowledge of BPG prophylaxis among patients,
288(75.6%) patients responded as it prevents tonsillitis, and 30(7.9%) patients were aware that it
is useful to prevent worsening rheumatic heart disease.

Out of 384 participants, 211(54.9%) did not miss a monthly injection, 37(9.6%) missed one
injection, 51(13.3%) missed two to three injections and 85(22.1%) missed more than three
injections past 1 year. The overall adherence rate for this study was 77.9%, which is better than a
similar study done in Jimma, Ethiopia (adherence rate was 55.2%)(Mohammed, 2019). The
better adherence rate in this study can be explained by, most of the participants were from an
urban area and they have a better understanding of the benefit of BPG prophylaxis. However, the
adherence rate in this study is lower than in Indian patients (93.6%) (Saxena et al., 2015).
Probably different socioeconomic backgrounds as compared to our patients. Our study finding
adherence rate is comparable to Pakistan study finding (73.5%) (Sial et al., 2018).

Major barriers for prophylaxis in this study was nonavailability of drug 216(56.1%), forgetting
167(43.4%), health professionals refuse to give injection 149(38.7%), cost related to BPG
injection 79(20.5%), and fear of side effects 54(14%). This finding is consistent with a study
done on barriers to BPG prophylaxis in Jimma, Ethiopia the main barriers were unavailability of
medication, drug side effects(Petricca & Haileamlak, 2009). This study finding barriers also
consistent with the Indian study, the main barriers were nonavailability of drug, pain, and fear of
injection(Saxena et al., 2015). Other influencing factors for prophylaxis in different studies were
treatment schedule, clinical distance, perception that the symptoms are benign and self-limited,
and lack of awareness, which were not in this study finding. Poor recall system was a barrier in
another study, which is identical to this study finding. For the majority of participants 376
(97.9%) the usual waiting time at the clinic was less than 1 hour, which is much less than the
Egypt study, for whom 66% of patients waiting for 1 to 3 hours average 2 hours.(Balbaa et al.,
2015).
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Only increased age was found to have a significant association with adherence to B. penicillin
(P-value 0.006). For each one-year increase in the age of patients with RHD, the percent odds of
adherence decreases by 3%. This is consistent with Uganda Kampala study, decreased
compliance to penicillin was associated with increasing age (71% of those <15 years compared
to 22% of those >50 years, p<0.001).
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9. Conclusion.
The overall adherence to BPG prophylaxis for RHD was low (77.9%) in patients attending the cardiac
clinic at TASH. The major barriers were benzathine penicillin unavailability, forgetting, and health
professional related issues. Increasing age was associated with nonadherence.
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10. Limitation of the study
The limitation of this study as it was being done in a single center and will not be representative
of the general population of the whole country partially. The other limitation of the study, as it
was done within a short period of time and the data might not be complete. During the data

collection period, patients from outside Addis Ababa city were not fully included, due to the
current COVID-19 pandemic.
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11. Recommendations.
To improve adherence, creating awareness regarding the benefit of BPG prophylaxis is essential.
This study finding barriers might be used as input to find solutions to increase adherence. RHD
control program, based registry of patients is essential for the delivery of secondary prophylaxis.
Registries improve the ability to follow patients and identify those who default from prophylaxis
and to institute strategies to improve adherence.
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13. Annexes

A. English Version consent

Dear study participants, first I would like to thank you for your participation in this study.

I understood the purpose of the study entitled “utilization and barriers to secondary prophylaxis
for rheumatic heart disease in adult patients at Tikur Anbessa specialized hospital Ethiopia”. 1
informed fully in the language | understand about the aim of the above-mentioned research. |
have been informed that my medical chart will be reviewed and there will be an interview. Also,
I have been told all the information collected throughout the research process will be kept
confidential. | understood my current and future medical services will not be affected if | refused
to participate in the study.

Agree Not agree
Therefore, | give my consent freely for my participation in this study.

Signature: Date:

AFNT PF 04 $L ADN6h, P

PHNNSG PGt +AFL NHU DT AL ATRA+E £2L5 NAUF NP LT P AAPAITAL

2U ®MLS NmRC ATNAA PNTFA NALN ANN AFEEP OND ARPLPT PAN UTIR+ET
NYHYEYT TLAAT TPCL APNANP AMP$PIRT AT APATAATT ANTPANT AMPAL MTHT
ATINYLE HE, PPy APMEd har: LUT ATYIDS NFAND JRCIPC AL NYINT 272 Nd ABLE
A1 FAU: PUNGRT aBZE 9R9R 4049 18F NARLLLH ARAN: ATLMMAL +2.8 FAU:
NtEna9LIR PARMAS. MTFAIR AOLEPTF NYAMC ATLMPH +1°1C5 A= ATE gD
PAUMPP M- AOLE PACPAMTT NG+ PACRA+E dONF AT8A% ATEI° hhg+
NTFO-I° OPF AT TBIAA ATLIPTA P+IABAT AT LUTTIIR NT9LL1 MLLTI Uy
AU PRI Fm PUNTRT 1A et T ATRMLALANT +191CF A

ANTITRAL AANaRaqge

NAHU NHU ®FF AR ATRA+& Ne-M 4P LHTET ATAIAL:
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This is a questionnaire, which is prepared to undergo cross sectional study on utilization and
barriers to secondary prophylaxis for RHD patients seen at TASH adults’ cardiac clinic Addis
Ababa Ethiopia. The data will be collected from patient and medical recording system.

Date MRN/ICARE Number

General instruction

i.  For all questions that have a pre- coded response,
v' Circle the responses that best match with your response

ii.  For open ended questions write your responses in your own words, phrases or statement

SN Variables

Category/response

Part I. Socio-demographic data

1 Age in year

2 Sex

1.
2.

Female
Male

3 Address

1.Rular

2.Urban

4 Region

Addis Ababa
Tigray

Oromia

Amhara

SNNPR

Others ( specify)

5 Marital status

Single
Married
Divorced
Widow

6 Occupation

PONMNEBRODMDEREOOGRWONE

Farmer

Merchant

Government employee
Non-government employee
Student

House wife

Others specify

7 Family income

whEo o

>1000 Ethiopian birr
<1000 Ethiopian birr
No income
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8 Level of education
Part Il. Awareness regarding rheumatic heart
disease
1 Have you ever had a sore throat? 1. Yes
2. No
2 If yes in question 1, what did you do to treat the sore 1. Antibiotics
throat? 2. Salt
3. Traditional herbs
4. Others
3 Who prescribed medication when you had a sore 1. Myself
throat? 2. Friend/Relative
3. Medical doctor/ healthcare
professional
4. Other.
4 Are you aware of any complications that could occur in 1. Yes
case sore throat is poorly treated? 2. No
5 Can sore throat be associated with heart disease? 1. Yes
2. No
3. Noidea
6 Adequate treatment of acute sore throat is an important 1. True
tool in the prevention of heart Disease 2. False
7 Have you ever heard about rheumatic heart disease? 1. Yes
2. No
8 What is the purpose /benefit of b. penicillin 1. Alleviate the symptoms.
prophylaxis for RHD? (more than one answer is 2. Prevent worsening
possible) 3. Cure the disease
4. Prevent tonsillitis
9 If you do not take these injections what can happen? 1. My heart condition will get
worse/symptoms will start to
appear
2. It’s ok to miss a few doses,
nothing will happen
10 Are you aware of the side effects of b. penicillin? 1. Yes
2. No
11 If yes, for Q 11what are the side effects?
12 Have you ever had a bad reaction (more than local | 1. No
swelling and pain) following a previous penicillin | 2. Yes
injection?
Part 111 Adherence to b. penicillin prophylaxis for
RHD
1 When was RHD diagnosed? 1. <10 years
2. 11-20 years
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3. 21-33years
4. Do not know
When did you start benzathine penicillin prophylaxis? 1. <10 years
2. 11-20 years
3. 21-33years
4. Do not know
With whom you usually attend appointments for 1. Alone
benzathine penicillin prophylaxis injection? 2. With a family member
3. With others( Specify)
Do you think benzathine penicillin prophylaxis card is 1. Yes 2.No
useful?
How many injections you have missed in the past 1 1. One
year? 2. Two to three
3. More than three
4. None
If you miss monthly B. penicillin what do, you do. 1. Wait until my next

wn

appointment

Go a few days later

Take alternative medication
(herbal)

How many admissions do you have in the last 1 year?

abrwnE

No admission
Once

Twice

Three times
Four and more

Does the patient have Co-morbidities?

NS

Hypertension
Diabetes mellitus
Asthma
Others...

Part IV. Barriers to monthly b. penicillin injection

What is Reason/s for missing injections?

agrwdE

~N o

Felt well and healthy

You forget

Transport unavailable
Transport costs

No medication supply
/Stockout

Cost related to BPG injection
Fear of Pain

Fear of side effects
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Health professional refuse to
administer BPG

. Being busy
. Distance
. Others...

2 Why some health professionals

injection?

refuse to give

Fear of side effects

Lack of training how to inject.
Because they feel that it is not
their responsibility

Inadequate number of health
professional in remote areas
Otbher...

3 How long does it take you to get to the clinic?

Less than 1 hour
1to 2 hour
More than one 2 hours.

4 What mode of transportation do you usually use to get

to the clinic?

Bus/Taxi

Car

Walking
Others.

5 How long do you usually wait at clinic you receiving

prophylaxis?

PO EBRODEIODN PO

<1 hour

1 to 3 hours

3to 5 hours

More than 5 hours

Part VV Health care barriers

Answer the following questions choosing strongly agree, Agree, Undecided, Disagree or

Strongly Disagree

Strongly | Agree | Undecided | Disagree | Strongly
agree Disagree
My doctor has explained what 1 2 3 4 5
Rheumatic heart disease is.
My doctor clarified why the |1 2 3 4 5
injections are important.
| believe that this medication is | 1 2 3 4 5
effective.
| need to take this medication even | 1 2 3 4 5
if I do not feel any symptoms.
. Taking the injections will make | 1 2 3 4 5
me better.
| trust the information the doctors | 1 2 3 4 5
provide.
. Taking the injections is painful. 1 2 3 4 5
. The painful nature of the injection | 1 2 3 4 5
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deter me from taking the
injections.

. Costs associated to coming to 1 2 3 4 5
the clinic (days off work,
transportation, etc.) Prevent me
from coming.

. Long wait times at the injection 1 2 3 4 5
clinic are a deterrent to come to
my appointment

. Secondary prophylaxis cards or 1 2 3 4 5
booklets that list dates of
injections is very useful

. Taking analgesic mix, divided 1 2 3 4 5
dose injection can increase
adherence.

1. What do you think the most important the barriers for monthly b. penicillin injection?

mmMmeP
+7%: ehho°g hCE/ICARE €M1 C

AMPAL anan/p

i AbAI® mPRPT PARHARE. JRAT AT
i.  NETAPF DPRPT NACNP PATT Ml ML 0LF+TIC £9%

¢ | +APPeTF go e [ FPAR

NEA ATE: MUNELRT AhNNPR +C NULLT

1 4. NhADF

2 2 1.t 2.0

3 pan@s P KNNN, 1.7MC 2. h+m

4 nAA 1. A8AANN

2. 7142

3. hCIRP

4. R

5. 2N

6. AT (29AR)
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AT871E PMS NAGPPF doCd, aAMT AJRT AN,
2AN

= O
o -

PN 8T &CYT
a4,  PAPAMT
NAADAS.::

PATY:  DALTT
AATH LA FO-

Ne PMa NATD-P AADRE(C

NAMS

ATBAULT

L AA (BTA94)...

ML AA L AdRYLEL TP PUA 1H LMNEA?

n1A%% NFF
h1ANh 27T
N2 "9+t NAL:

®e AALh AElh NHeT 11 PO

PHLINTCT ARTT EMPMA?

AN/ PN
mpg

an /.ao p-
Ao

AA LI AL ADAS. AT M- T PUA TH EMNPA?

© 0o N o 0o O b~

n1 Mgt N+
n1ANN3 M9+
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7. N3 ANNS5AYFT
8. N5N%+t NAL

NEA ANT PO h+ATT D LPRPTF NMI° AN MAD- T ANTMD- T 1AA+S (Natural)®
AANTYIIRT NMI° RANTITYI® NMATF LADA (-

nm™N$ ANMMAL | 79AA+E  [AAhT9™ | NMI®
ANMMAU (Natural) RANTY

1. Ah ™ PAN NAJ Yaoge goy XL 1P 1 2 3 4 5
ANGCTHDATA

2. ™ L PE AT ANLAL ATV 1 2 3 4 5
ANECHOD-ATA::

3. LU MLYLt @M 1@ N ATGTAU:: 1 2 3 4 5

4., 9oY9R LT Yargn NLAMHID 170 LU |1 2 3 4 5
a0 oYy M- L hAN%::

5, MCLPTFY M-NL P+AAY PLCITA:: 1 2 3 4 5

6. Ahh9FE POAM-FTT 28 AIPTAU:: 1 2 3 4 5

7. MCLPFY M-AL Yango PANTAA:: 1 2 3 4

8. mr.m P PHNTAM Yaoge haom-( L 1 2 3 4 5
LhAhAT A=

9. m2 hALh hargemt 9C 0+ P PH O, PF 1 2 3 4 5
(hhé -6 F+TFHLTIN7CHIOHT)
hagom+ LhAhAA::

10. NaeC4 hALHh @-hm 2890 11 P3N+ 1 2 3 4 5
1IH 0L ¢MCR hIPMm+ EhAhAA

11. P CLPTFT AOANE P H/HS hCAT e |1 2 3 4 5
Né-é ZP$TF NMI® MM, §FD
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12. Yyaogn Ay 98 SNAP M-ALT/ P+hddA |1 2 3
@My aorl Y aomA e hMPbIoY
[N\ PV, EF

1. ADCU® NHY LT TINAT ADANE PFT ATHhAT 92 PAnhA-J-A?
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