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Abstract: Background: While the prevalence of rheumatic heart disease (RHD) in Egypt is relatively
high, data on the awareness of Egyptians about the cause of RHD are lacking. Methods: Using a
pre-tested questionnaire, we performed a multicenter survey of outpatients attending 15 university
hospitals across Egypt. Results: A total of 6958 participants were interviewed. Most subjects (81.7%)
reported a previous experience of sore throat. Seeking treatment, most patients (69.3%) consulted
a medical professional, while the others relied on self/peer medication. Individuals consulting a
physician received antibiotics more frequently than those who did not (89.1 vs. 38.7%; OR: 12.4,
95% CI 10.8-14.1). The median RHD knowledge score in our sample was 4 (IQR = 6). While most
subjects (56.3%) claimed knowledge of the complications of an untreated sore throat, only a third
(34%) were aware of the association between sore throat and RHD. In a multivariate analysis, older
age (Mean Difference [MD]: 1.58, 95% CI 1.37-1.79), female gender (MD: 0.89, 95% CI 0.75-1.04),
higher education (MD: 1.10, 95% CI 0.90-1.30), and being interviewed outside Cairo (MD: 0.67, 95%
CI 0.51-0.82) were significant predictors of knowledge about RHD. Conclusion: The current study
showed low levels of awareness on the cause of RHD among Egyptians and highlights a pressing
need for interventions to address this public knowledge gap.

Keywords: rheumatic fever; rheumatic heart disease; knowledge; survey; Egypt

1. Introduction

Rheumatic heart disease (RHD) is a long-term cardiac inflammatory disorder that
results from a single severe or multiple recurrent attacks of acute rheumatic fever (ARF).
This is an abnormal immune response that follows an improperly managed group A
streptococcus (GAS) infection in a genetically susceptible host [1]. Pharyngitis is the most
common presentation of GAS infection in children between 5 and 15 years old; however,
GAS is identified as the causative pathogen in only 15 to 20% of pharyngitis cases. Nearly
60% of ARF patients in endemic areas develop RHD. The prevalence of RHD is highest in
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adults aged 25 to 45 years, which reflects late detection and the long-term effects of ARF
attacks [2].

About 34.2 million people live with RHD worldwide, resulting in 345,110 deaths
and 10.1 million disability-adjusted life years lost annually. These numbers are probably
underestimated due to limited global data, underdiagnosis, and the lack of formal reporting
systems [3-5]. Although the incidence rates of ARF and RHD have decreased globally
(specifically in developed countries), it remains a major health burden in low and middle-
income countries, including Egypt [6]. According to the Egyptian Ministry of Health’s
2018 report, Egypt has around 300,000 RHD patients aged between 5 and 15 years [7,8].
According to the World Health Organization’s 2014 statistics, Egypt had the highest total
deaths (n = 9168) among the East Mediterranean countries [9]. An echo-based screening
study showed that the prevalence of RHD is 31 cases per 1000 school children in Aswan,
Egypt [10], which is higher than that found in Cape Town, South Africa (20 per 1000 [11])
and Kampala, Uganda (15 per 1000 [12]).

RHD is a poverty-stricken disease with a higher burden in communities with high
illiteracy rates and poor access to healthcare resources. According to Egypt’s Central
Agency for Public Mobilization and Statistics, the poverty rate in Egypt during 2019 /2020
was 29.7%, with higher concentrations in rural areas. According to the World Bank and
UNESCO, the illiteracy rate in Egypt in 2017 was 28.8%, with higher rates in females
and citizens aged 65 years and older. In terms of access to healthcare, the 2019 Global
Burden of Disease study estimated that Egypt has a score of 55 on the universal health
coverage index (a scale of 0 to 100) [13]. Multiple efforts are underway to expand universal
health coverage in the country. Primordial prevention through improving living conditions,
personal hygiene, and access to clean water, as well as increasing awareness and education
has an important role in controlling and eradicating RHD [14]. Increased awareness allows
for an earlier diagnosis and the adequate treatment of GAS infections, which are essential
to prevent RHD [11,15]. In the present study, we aimed to assess the level of awareness
about the cause of RHD in individuals attending the outpatient departments of different
university hospitals across Egypt.

2. Materials and Methods
2.1. Study Design

The present study is a multicenter, cross-sectional survey that was conducted in the
outpatient departments of 15 university hospitals across Egypt (Ain Shams University,
Al-Azhar University for boys in Cairo, Assiut University, Aswan University, Beni-Suef Uni-
versity, Cairo University, Fayoum University, Menoufia University, Mansoura University,
Kafrelsheikh University, Minia University, Misr University for Science and Technology
(MUST), October 6 University, Sohag University, Tanta University). The study was con-
ducted during the first two weeks of August 2019.

2.2. Study Participants

We included all potential participants (adults and older children of both sexes (>9 years old),
attending the outpatient department for any reason. Verbal informed consent was taken from all
respondents; for those <18 years of age, guardian consent was collected. The participants were
briefly informed about the objective and benefits of participating in the study. The respondents
did not essentially have clinical or subclinical RHD, nor a past history of ARF or a family history
of RHD. We excluded people who were critically ill, people who came in with emergency
medical conditions, and those who refused to participate.

2.3. Data Collection Tool

We used a structured questionnaire to evaluate the participants” awareness about
the different aspects of ARF and RHD. The questionnaire was obtained from a recently
published study conducted in Cameroon [16] after obtaining approval from the authors.
The questionnaire consisted of two parts: the first part collected demographic information,



J. Cardiovasc. Dev. Dis. 2021, 8, 108

30f9

and the second part evaluated the participants’ knowledge on the association between
sore throat infections and RHD. The questions in the second part assessed the participants
exposure to sore throat attacks, medication practices and sources of healthcare advice,
knowledge on the possible complications of sore throat/cause of RHD, and the preventive
measures of RHD.

The questionnaire was translated from English to Arabic by two native Egyptian
speakers and validated by a third Egyptian individual. To ensure accuracy, a back trans-
lation of the Arabic version to English was conducted. The questionnaire was pre-tested
on 20 random participants to confirm the practicability, validity, and the interpretation of
the responses. Most of the questions were simple "yes’, 'no’, or ‘I don’t know” answers.
The survey was administered via face-to-face interviews by medical students with a good
knowledge of ARF and RHD after group training to ensure conformity in question format-
ting and delivery. It took less than 10 min to be completed by each participant. There were
one to three data collectors in each hospital. The subjects were only contacted at the point
of conducting the surveys; no further contact was needed.

2.4. Statistical Analysis

We summarized the continuous variables as median (interquartile ranges) or mean =+ stan-
dard deviations. Overall knowledge was a variable constructed based on five questions, with
each correct answer assigned a score of 2 and incorrect/”do not know” responses assigned a
score of 0 (maximum score of 10). For continuous outcomes, we used an ordinary-least squares
(OLS) regression to calculate the mean differences using both univariate and multivariate mod-
els. For binary outcomes, we used a logistic regression model to calculate the odds ratio using
both univariate and multivariate models. Continuous variables were categorized according
to quartiles if assumptions of linearity were not met. Significance tests were two-sided, and
a p-value of 0.05 was considered statistically significant. Analyses were performed using R,
version 4.0.3. We used the R packages “dplyr” [17] and “tidyr” [18] for data formulation and
the “rms” package for constructing regression models [19].

2.5. Ethical Considerations

This study was approved by the institutional review board (IRB)—Faculty of Medicine,
Minia University (IRB number: 224:7/2019) and conformed to the provisions of the Dec-
laration of Helsinki in 1995. The survey was completely anonymous; responses were
confidential and data from this research were reported only as a combined total.

3. Results
3.1. Demographics

We interviewed 6958 people with a median age of 33 (IQR: 22) years old. Only 32.1%
of respondents were interviewed in Cairo. Most participants (63.5%) were females and
the majority had either completed secondary (27.3%) or post-secondary (35.5%) education;
however, approximately one fifth of the respondents were uneducated (defined as not
having undergone at least primary education) (21.5%). Table 1 presents the detailed
characteristics of our study participants.

Table 1. Baseline Characteristics of the study participants.

Baseline Characteristic

Total number of interviewees, n 6958 (100)
Age (Years), Median + IQR 33£22

Gender (Female), 1 (%) 4418 (63.5)

Educational Status, n (%)

Uneducated 1494 (21.5)

Primary Education 832 (12.0)
Preparatory 259 (3.7)

Secondar 1900 (27.3)

Post-secondary 2473 (35.5)
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Table 1. Cont.

Baseline Characteristic

Hospital Location, 1 (%)

Cairo 2235 (32.1)
Other Governates 4723 (67.9)
Sore Throat Experience, 1 (%)

Personal experience of a sore throat 5678 (81.7)
Child experienced sore throat 4794 (72.7)
Known a family member with frequent sore throat ® 3963 (57.2)
Reported receiving antibiotics for sore throat * 4767 (73.3)
Medications prescribed by a medical professional ** 4487 (69.3)

Peer-prescriptions ** 317 (4.9)
Self-prescriptions ** 1670 (25.8)

$. percentage reported based on 1 of 6934, *: percentage reported based on 1 of 6500,
**: percentage reported based on 1 of 6475.

3.2. Exposure

Most subjects (81.7%) reported a previous personal experience of at least a single sore
throat attack and the majority (72.7 %) also reported that their children had experienced
sore throat before. Further, more than half (57.2%) reported knowing people who had
frequent sore throat attacks (>3 times a year). Younger age, female gender, and living in
Cairo were associated (p < 0.001) with higher frequencies of reporting sore throat attacks.

3.3. Medication Use

To manage the infection, most patients (69.3%) consulted a doctor or a medical profes-
sional. However, nearly a quarter (25.8%) relied on self-medication, while a small minority
(4.9%) received medications from a friend or a family member. Most participants (73.3%)
reported using an antibiotic. Individuals that consulted a medical professional received
antibiotics more frequently than those who did not (89.1 vs. 38.7%). This finding held true
in both the univariate (OR: 12.9; 95% CI 11.4 to 14.7) and multivariate (OR: 12.4; 95% CI
10.8 to 14.1) analyses. In addition, individuals aged 23 to 45 were more likely to use an
antibiotic, whereas those interviewed outside Cairo were less likely to report receiving
one. In terms of physician consultation, younger people, males, and those interviewed in
Cairo were less likely to have consulted a medical professional. Surprisingly, uneducated
individuals in our sample were more likely to consult a medical professional than educated
individuals. Detailed results of the univariate and multivariate logistic regression can be
found in Table 2.

Table 2. Association of physician consultation * with baseline characteristics.

Univariate Model Multivariate Model *

n (% Consulting

Physician) OR 95% CI OR 95% CI
LL UL LL UL
Age (Years)
Reference = First quartile o
(4 to 23) 1552 (59.7%)
Second quartile o
(23 t0 33) 1638 (69.4%) 1.526 1.318 1.766 1.440 1.243 1.670
Third quartile )
(33 to 45) 1592 (74.9%) 2.016 1.731 2.347 1.851 1.583 2.164
Fourth quartile o
(45 to 93) 1347 (69.7%) 1.552 1.330 1.811 1.416 1.203 1.668
Gender
Reference = Male 2292 (66.4%)

Female 4180 (70.9%) 1.228 1.101 1.370 1.182 1.054 1.326
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Table 2. Cont.

Univariate Model =~ Multivariate Model t

n (% Consulting

. . 95% CI 95% CI
Physician) OR OR
LL UL LL UL
Educational status
Reference = uneducated 1330 (76.4%)
Primary 770 (69.9%) 0.717 0.587 0.875 0.792 0.642 0.977
Preparatory 246 (60.2%) 0.467 0.351 0.621 0.534 0.398 0.717
Secondary 1747 (70.5%) 0.737 0.626 0.868 0.812 0.682 0.967
Post-secondary 2382 (65.2%) 0.580 0.498 0.675 0.720 0.608 0.851
Hospital Location
Reference = Cairo 2099 (67.1%)
Other Governates 4376 (70.4%) 1.165 1.042 1.303 1.251 1.107 1.413

n = Total Number of Interviewed individuals within each subgroup; % = Percentage of patients consulting a
physician within each subgroup; OR = Odds Ratio; LL = Lower Limit; UL = Upper Limit; CI = Confidence
Interval. Significant values are bolded. * Outcome data for appropriate physician consultation was available for
6475 respondents (missing = 483). T Adjusted for age, sex, educational status, and hospital location.

3.4. Knowledge on the Association between Sore Throat and RHD

We assessed the respondents’ knowledge on the association between RHD and sore
throat. We found that although most respondents (62%) knew about RHD, only a small
fraction (1.9%) correctly identified the cause (an open-ended question). Similarly, while the
majority (56.3%) claimed to be aware of the complications of an untreated sore throat, only
a third (34%) were aware of the association between sore throat attacks and heart disease.
Yet, half (52.5%) of the respondents agreed that adequate sore throat treatment can prevent
heart disease. Overall, our participants scored a median of 4 (IQR = 6) in terms of their
overall knowledge of RHD.

Older individuals scored higher than younger ones, with the oldest age group scoring
the highest (MD: 1.58, 95% CI 1.37 to 1.79). On average, females were significantly more
knowledgeable than males (MD: 0.89, 95% CI 0.75 to 1.04), whereas people interviewed
outside Cairo were significantly more knowledgeable than their counterparts (MD: 0.66,
95% CI 0.51 to 0.82). These associations were robust in both the univariate and multivariate
models. For educational status, both secondary (MD: 0.58, 95% CI 0.37 to 0.78) and post-
secondary education (MD: 1.10, 95 % CI 0.90 to 1.30) resulted in significant improvements
in our multivariate regression, with the latter resulting in a greater increase. Detailed
results of the univariate and multivariate linear regression can be found in Table 3.

Table 3. Association of overall knowledge * of RHD with baseline characteristics.

Univariate Model Multivariate Model *
95% CI 95% CI
MD MD
LL UL LL UL
Age (Years) ™
Reference = First quartile
(4 to 23)
Second quartile 0.670 0.475 0.865 0.682 0.490 0.875
(23 to 33) : . - . . .
Third quartile
(33 to 45) 1.084 0.887 1.281 1.273 1.076 1.471
Fourth quartile
(45 to 93) 1.169 0.965 1.373 1.576 1.366 1.787
Gender §

Reference = Male
Female 0.749 0.604 0.893 0.888 0.743 1.033
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Table 3. Cont.

Univariate Model Multivariate Model *
95% CI 95% CI
MD MD
LL UL LL UL
Educational status
Reference = uneducated

Primary —0.308 —0.560 —0.057 0.086 —0.169 0.341
Preparatory —0.133 —0.524 0.257 0.107 —0.276 0.489
Secondary 0.180 —0.021 0.381 0.577 0.369 0.785
Post-secondary 0.457 0.267 0.648 1.101 0.898 1.304

Hospital Location
Reference = Cairo
Other Governates 0.915 0.767 1.064 0.668 0.510 0.826

RHD = Rheumatic Heart Disease; MD = Mean Difference; LL = Lower Limit; UL = Upper Limit; CI = Confidence
Interval. Significant values are bolded. * Outcome data for overall knowledge of RHD was available for
6934 respondents (missing = 24). t Adjusted for age, sex, educational status, and hospital location. ** Out of the
6934 respondents with available data, age was missing for 414 respondents. § Out of the 6934 respondents with
available data, gender was missing for 2 respondents.

4. Discussion

To our knowledge, this is the first large-scale study assessing knowledge on the
association between sore throat and RHD in Egypt, a country with high prevalence rates
of RHD [20]. In a cross-sectional survey of 6958 subjects, our findings revealed that a
strikingly low proportion of participants correctly identified the cause of RHD, as well as a
prevalent reliance on self /peer-prescribed medications. Interestingly, females were more
likely to consult physicians and were more knowledgeable about the association between
sore throat and RHD. Moreover, younger individuals (highest risk category) scored the
lowest in terms of knowledge and were the least likely to consult a physician [21].

Our results on the poor public knowledge on the association between sore throat
and RHD are similar to previous reports. Saeed and colleagues showed that among RHD
patients in Pakistan, only 5% were aware that a sore throat was the cause of disease [22].
Another study by Nkoke et al. in Cameroon showed that only 5.1% of participants in-
terviewed at outpatient clinics had adequate knowledge on RHD and that about 18.8%
knew that sore throat infection precipitates RHD [16]. Similar results were reported in
Tanzania [23]. In contrast, a study from New Zealand based on interviews with parents of
children diagnosed with probable/possible RHD during a school-based screening showed
that they had adequate knowledge and the majority knew that sore throat could cause
rheumatic fever [24].

On the bright side, several studies have shown that health education can improve
the awareness about the causes and management of RHD, both among the public and
healthcare professionals. In an Indian study, 315 subjects were interviewed on the causes
and consequences of sore throat and RHD before and after a health education program. The
study showed that health education significantly improved the subjects” awareness on the
association between sore throat and RHD [25]. Another 10-year education program with
central coordination and a multi-channel approach in two French Caribbean islands led to
a >74% reduction in the incidence of ARF and a concurrent decrease in the incidence of
glomerulonephritis (another post-streptococcal, immune-mediated condition) [26]. Among
healthcare professionals, a Sudanese study showed that even doctors had an average
knowledge on RHD, a finding that could be corrected with focused lectures [27]. Of course,
raising public awareness alone is not sufficient and it should serve as a component of a
multi-disciplinary effort, including evidence-based updates to the current guidelines and
the utilization of more sensitive/specific tests in community screening for RHD.

The Pan-African Society of Cardiology devised the ASAP (Awareness, Surveillance,
Advocacy, Prevention) program [11,28], which resulted in the REMEDY registry. This
registry collected data from 3343 children in 12 African countries (including Egypt), India,
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and Yemen and highlighted gaps in secondary antibiotic prophylaxis, as well as in the
management of those patients [29]. In Egypt, the national RHD prevention and control
program, launched by the joint efforts of the WHO and the Egyptian Ministry of Health,
analyzed the data of 17,050 subjects between 2006 and 2018 and showed that the incidence
of RHD has fallen over time, probably due to improved living standards and access to
healthcare resources in Egypt. However, the analysis showed a high rate of ARF/RHD
misdiagnosis, requiring unaffected subjects to use long-term, injectable penicillin [8].

The main pillar of ARF/RHD prevention is the early antibiotic treatment of GAS
infections. Therefore, access to primary healthcare services and consulting medical profes-
sionals is important. In our study, most patients (69.3%) consulted a doctor or a medical
professional to manage their sore throat and the rate of antibiotic use was higher in patients
consulting medical professionals than those who did not. This further underscores the role
of physician utilization in the primary prevention of RHD. We should note, however, that
while early antibiotic treatment of GAS infections can reduce the risk of ARF, antibiotics
are not always the drug of choice for these patients, simply because GAS infections cause
<20% of sore throat cases. Therefore, regulations should be enforced to prevent antibiotic
misuse and the emergence of resistant strains, which is a rising threat in Egypt.

Another peculiar finding in our study was the inverse association between educational
status and healthcare utilization. In a setting where unprescribed medications are widely
available as in Egypt, individuals with higher education may feel more confident in
their ability to self-medicate than less educated individuals. Nevertheless, studies have
traditionally linked higher educational and socioeconomic status to increased healthcare
utilization [30,31]. In addition, females were more likely to report utilizing physicians in
our study, a finding consistent with previous reports [32-34].

In terms of knowledge about RHD, it was unsurprising to find that more educated
individuals scored higher, though it is worth noting that this only applied to those complet-
ing secondary and post-secondary education. In addition, females and older individuals
scored higher, which may be attributable to them being more likely to care for children and
thus having greater awareness of pediatric health complications. This is especially likely in
a more traditional society such as Egypt, where childcare falls squarely on the shoulders
of mothers. In a former study by Vlajinac et al., low maternal educational status was an
independent predictor of the incidence of rheumatic fever [35].

The limitations of our study include: (1) we could not collect data on other demo-
graphic variables, such as income, which may have been important to control for in our
analysis; (2) despite the large sample size, our study may be less representative of the pop-
ulation than a community-based study. Future research should explore the determinants
of knowledge about RHD and the inappropriate health-related behaviors in developing
countries and investigate the efficacy of different public communication strategies for
health messaging about RHD.

In conclusion, our study highlights a pressing need for strategies to increase awareness
about RHD in Egypt, especially among the youth who are at a higher risk. Community-
based campaigns that highlight the link between sore throats and RHD should be im-
plemented with central coordination, collaborative design, and multi-channel messaging.
Social media (Facebook, Instagram, Twitter, and YouTube) are valuable tools in health com-
munication, especially with young adults. Finally, local communities should be actively
engaged in the awareness process, especially in under-resourced locations. These efforts
will help eradicate RHD in the 21st century.
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