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Background: Rheumatic heart disease (RHD) is mainly among populations in low-to-middle income nations. The burden of this 
disease on communities and even hospital settings is little understood. This study aimed at analysing the clinical and socio- 
demographic features of RHD patients in our adult outpatient cardiac department over a 3-year period.
Methods: The study was conducted at the Komfo Anokye Teaching Hospital’s Adult Cardiac Clinic in Kumasi, Ghana. Medical 
records of patients seen at the adult cardiac clinic between 2016 and 2019 with the diagnosis of rheumatic heart disease were 
examined. The data were captured using EPI-DATA (version 3.1). Stata 14 was used in analysing the mean (standard deviation) and 
median of continuous variables (inter-quartile range). The frequency and percentages were used to describe categorical data. The Chi- 
square test was used to establish the statistical significance of a relationship, with a p-value of less than 0.05.
Results: A total of 140 RHD cases were included in the study. The average age of patients was 39.7 years. Majority of the participants 
(82.9%) were from rural areas. Palpitation was the commonest symptom (54.29%), followed by chest pains (36.43%), dyspnoea 
(25.00%), and dizziness (24.29%). Over seventy-seven percent (77.14%) of the patients had moderate-to-severe rheumatic heart 
disease. The commonest valvular lesion was isolated mitral regurgitation (56.43%), followed by pure aortic regurgitation (30.71%), 
and isolated tricuspid regurgitation (12.14%).
Conclusion: RHD occurred more commonly in the third decade of life. Rural participants, who are primarily females, were the most 
affected. Efforts to reduce prevalence rates should be stepped up.
Keywords: rheumatic heart disease, acute rheumatic fever, heart failure, mitral regurgitation, echocardiography

Introduction
Rheumatic heart disease (RHD) has been virtually eradicated in most industrialized, high-income countries, and in many 
parts of the world where human development indices and healthcare systems have improved.1 However, it is still 
a prominent cause of cardiovascular morbidity and death in the first fifteen years of life in many low and middle-income 
countries.1–5 RHD currently affects 40.5 million people in the world, who lose 11.5 million years of life to disability, with 
RHD-related 305,000 deaths recorded each year, mostly occurring in low-income countries.6–8

Acute rheumatic fever (ARF), a multisystemic inflammatory disease that can cause scarring and long-term damage to 
the heart valves, usually end up as RHD.6,7 RHD has also been linked to overcrowding, poor living circumstances, poor 
sanitation, malnutrition, and insufficient access to healthcare, which highlights its high prevalence in sub-Saharan Africa 
and other low-income countries.9–11 A global RHD registry known as the REMEDY project found that heart failure is the 
most common complication of RHD. This is followed by pulmonary hypertension, atrial fibrillation, stroke, and infective 
endocarditis.12

The disease pattern of RHD is expected to vary in different African countries, because of differences in epidemiology, 
access to diagnostic methods, disparities in rural versus urban population distribution, and variations in public awareness 
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of RHD. However, there is still limited data on clinical presentation and socio-demographic characteristics of patients 
with RHD in most sub-Saharan African countries. In view of advancing industrialization and the improving income of 
many low-resource settings, it is important to determine the current clinical presentation and socio-demographic profile 
of RHD in different settings in order to inform appropriate healthcare policies, innovative techniques, and interventional 
options for this critical cardiovascular condition.

A recent study of cardiovascular disease patterns encountered in an outpatient cardiac clinic in Ghana suggested that 
RHD could still be a significant cause of cardiovascular disease in this country.13 Consequently, the goal of this study was 
to determine the clinical and socio-demographic profile of RHD patients at the Komfo Anokye Teaching Hospital in 
Kumasi, Ghana.

Methods and Materials
Between 2016 and 2019, we examined the clinical characteristics of patients with RHD who were enrolled in the adult 
outpatient cardiac clinic of the Komfo Anokye Teaching Hospital, a tertiary care center in Kumasi, Ghana. The clinic has 
service twice a week and accepts referrals for patients with cardiovascular diseases aged 13 years and above from most of 
Ghana’s 16 administrative areas, serving a population of about 15 million people. The information was gathered by 
studying the patient’s medical records. The study gathered information on 140 patients with a definitive diagnosis of 
RHD, ranging in age from 15 to 65 years old. Patient’s socio-demographics, echocardiography reports, clinical 
presentation, current diagnoses, and medications were among the information gathered.

Information obtained included patients’ medical histories and physical examinations, 12-lead electrocardiogram 
findings, and echocardiography findings. At the time of admission to our centre, RHD was diagnosed based on 
a previous history of acute rheumatic fever with valve disease and/or the World Heart Federation criteria for echocardio
graphic diagnosis of RHD.

Echocardiography Reports
According to the standard format developed by the American Society of Echocardiography14 and the 2014 AHA/ACC 
guidelines for the care of patients with valvular heart disease (VHD),15 we retrieved the transthoracic echocardiography 
data for all research participants. The 2012 World Heart Federation (WHF) criteria for echocardiographic diagnosis of 
conclusive RHD16 were used to diagnose rheumatic VHD. Based on markers specified in the 2008 ACC/AHA Focused 
Update Practice Guideline Guidelines for the Management of Patients with VHD,17 the severity of valve disease was 
classified as mild, moderate, or severe.

Ethical Consideration
The study complied with the Declaration of Helsinki. The Committee on Human Research Publication and Ethics of the 
School of Medicine and Dentistry, Kwame Nkrumah University of Science and Technology, granted ethical permission 
(CHRPE/56/15). The study participants gave their written informed consent to the review of their medical records. 
Parents or legal guardians provided informed consent for patients less than 18 years.

Statistical Design and Analysis
The data were captured using EPI-DATA (version 3.1). After that, the data were cleaned and exported to Stata 14 for 
analysis. The mean (standard deviation) and median (inter-quartile range) of continuous variables were calculated and 
displayed in the tables. Frequency and percentages were used to analyze categorical data. The chi-square test was used to 
obtain the test of significance (p-value). Significant was defined as a p-value of less than 0.05.

Results
Socio-Demographic
This study included a total of 140 RHD patients. The patients’ average age (± standard deviation) was 39.7. (± 9.9 years), 
and the majority of them were females (n=103; 74.57%) (Table 1). A total of 40 (28.5%) of the patients were aged 15 to 
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24, Nearly half of the patients (n=69; 49.21%) were under the age of 35. The majority of the patients were Christians 
(82.14%), with 19 (13.57%) Muslims and 0.2% having no religious affiliation. Those aged at least 55 years did not have 
any tricuspid valve lesions on their records. Again, RHD appeared to be spared in the 35–44 year old group, with a total 
of 11 cases (7.8%) (Table 1).

Patients’ occupations ranged from white-collar jobs to farming, artisans, trading, and students, among others. Trading 
(59%) was the most common occupation among the patients, accounting for 42.14%. Twenty-six (18.57%) of the patients 
were students. There were 25 patients who were unemployed (17.86%). In terms of marital status, the data revealed that 
64 (45.71%) of the patients were married, while 42 (30%) were single (Table 1). Tables 1 and 3 show that the majority of 
the patients in this study lived in rural areas, with 116 (82.86%) living in rural areas and 24 (17.4%) residing in urban 
areas.

Table 2 shows the clinical presentation of the patients. The most common presenting symptom was palpitation which 
accounted for 76 (54.29%) of the patients, followed by chest pains (n= 51; 36.43%), dyspnoea (n=35; 25.00%), dizziness 
(n=34; 24.29%), and easy fatigability (n=11; 7.89%).

Table 1 Socio-Demographic and Baseline Characteristics of 
the Patients

Characteristics Number of Cases  
(n= 140)

Percentage

Age, Yrs. (Mean, SD) 39.7± 9.9

Age group (Years)
15–24 40 28.50

25–34 29 20.71

35–44 11 7.86
45–54 27 19.29

55–64 14 10.00
65+ 19 13.57

Gender
Male 37 26.43
Female 103 74.57

Religion
Christian 115 82.14
Muslim 19 13.57

Others 6 4.29

Place of residence
Rural 116 82.86

Urban 24 17.14

Occupation
Accountant 4 2.86

Carpenter 3 2.14

Farming 21 15.00
Lotto Agent 2 1.43

Student 26 18.57

Trading 59 42.14
Unemployed 25 17.86

Marital Status
Divorced 5 3.57
Married 65 46.42

Single 42 30.00

Widow 23 16.43
Widower 5 3.57
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From Table 3 and Figure 1, the commonest valvular disorder seen among the patients was mitral regurgitation 
(n=79; 56.43%), followed by aortic regurgitation (n=44; 30.71%) and tricuspid regurgitation (n=17; 12.14%). Both 
mitral regurgitation and aortic regurgitation were found in 1 patient out of a total 140 study population (0.17%). 
Figures 2 and 3 show an image of a participant with mitral valve calcification due to RHD with evidence of mitral 
regurgitation. The majority of the patients in this study presented with moderate-to-severe valvular disease (n=108; 
77.14%). Female patients had a higher percentage of mitral regurgitation and aortic regurgitation compared to males 

Table 2 Clinical Characteristics and Valvular Heart Lesions Among 
Patients

Characteristics Number of Cases (N=140) Percentage

Clinical Symptoms
Chest pain 51 36.43

Cough 8 5.71
Dizziness 34 24.29

Dyspnoea 35 25.00

Fatigue 11 7.89
Fever 1 0.71

Palpitations 76 54.29
Valvular Lesions
Mixed AR and MR 1 0.71

AR 43 30.71
MR 79 56.43

TR 17 12.14

Abbreviations: AR, aortic regurgitation; MR, mitral regurgitation; TR, tricuspid 
regurgitation.

Table 3 Valvular Lesion Distribution by Gender, Age Groups and Residency Among 
the Patients

Variable Valvular Lesions

Aortic  
Regurgitation  
N (%)

Mitral  
Regurgitation  
N (%)

Tricuspid  
Regurgitation 
N (%)

P-value

Gender
Male 13 (29.5) 16 (20.3) 8 (47.7)

Female 31 (70.5) 63 (79.7) 9 (52.9) 0.064
Age
15–24 11 (25) 21 (26.6) 8 (47.1)

25–34 8 (18.2) 31 (16.5) 8 (47.1)
35–44 1 (2.3) 10 (12.7) 0 (0) 0.001

45–54 10 (22.7) 16 (20.3) 1 (5.9)

55–64 3 (6.8) 11 (13.9) 0 (0)
65+ 11 (25) 8 (10.1) 0 (0)

Place of 
Residence
Rural 36 (81.8) 63 (79.7) 17 (100) 0.129

Urban 8 (18.2) 16 (20.3) 0 (0)
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(79.7% vs.20.3%) and (70.5% vs 29.5%) respectively. Aortic regurgitation and mitral regurgitation were seen more in 
rural dwellers than patients living in urban communities (81.8% vs.18.2%) and (79.7% vs 20.3%) respectively 
(Table 3).

Figure 1 Echocardiographic diagnosis of rheumatic heart disease.

Figure 2 Mitral valve leaflets calcifications with sub-valvular thickening and LA volume overload in an RHD patient.
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Discussion
Rheumatic heart disease has mostly disappeared in most industrialized nations, but it remains a significant clinical and 
public health issue in Ghana and several other developing countries.1,13,18,19 The clinical and socio-demographic profile 
of patients with RHD attending the adult cardiac clinic of the Komfo Anokye Teaching Hospital in Kumasi, Ghana, is 
described in this study.

A total of 140 individuals (37 men and 103 women) were investigated retrospectively. Females made up of 73.4% of 
our RHD patients, with a female to male ratio of 2.8:1. RHD was found to be more prevalent in females than in males in 
various studies,20 and this was confirmed in this investigation. It is unclear if this phenomenon is due to a genetic 
predisposition, increased sensitivity, or exposure to group A streptococcus as a result of greater engagement in child 
rearing, low socio-cultural positions or inequity, and insufficient access to preventive medical treatment for women.18

The average age of the patients in this study was 39.7 ± 9.9 years, with more than half of them falling within the 15– 
44 year age group. This is in line with the findings from earlier research in sub-Saharan Africa, which found a high 
prevalence of RHD in young adults.21,22 The majority of the participants in this study were young adults, which supports 
the theory that rheumatic valvular lesions are more common in young people.23–26 It is worth noting that the disease has 
the ability to stifle national output because it affects the population’s most active and productive people.

The majority of the patients in this research (79.2%) were Christians. This could be partly due to the fact that the 
majority of the individuals in the research region are Christians. In terms of occupation, the majority of the study patients 
(42.1%) were traders, followed by students (18.6%), and 17.9% were jobless. Indeed, the research area is a commercial 
metropolis with one of Ghana’s largest markets.

The majority of the patients in our study (85.29%) lived in rural areas. As shown in this study, other research work 
from developing nations have indicated a greater frequency of RHD among rural inhabitants.24,27 Other studies from 
developing nations have indicated a greater frequency of RHD among rural inhabitants. On the other hand, several 
investigations have found a higher prevalence of RHD in patients living in metropolitan communities.28 When compared 
to metropolitan settings, the prevalence of RHD in rural residents may be linked to poor and substandard socioeconomic 

Figure 3 Colour Doppler showing mitral regurgitation in the same RHD patient in ventricular systole.
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conditions. Furthermore, due to the larger distance between the nearest healthcare facility and a lack of information about 
preventive medical measures, rural communities have less access to quality healthcare.

Zhang et al26 and the 75% reported by Ogah et al,27 but significantly higher than the 34.1% recorded by Thakur 
et al.28 Chest pains were the second most prevalent symptom, affecting 36.4% of the participants in this study. Other 
investigations by Zhang et al,23 Ogah et al,27 and Thakur et al,28 revealed that 47.7%, 76.4.9%, and 15.9% of patients, 
respectively, had chest pains. Dyspnoea was found in only 25.0% of patients, compared to 76.4% and 100% in Zhang 
et al19 and Ogah et al,27 respectively. Other symptoms, such as cough, were observed. Zhang et al19 found much more 
RHD patients with easy fatigability (89.2%) than the 7.9% seen in this study. The differences in the presenting 
complaints among patients with RHD seen in various studies may be attributed to differences in sample sizes and the 
patient populations which were studied.

Mitral regurgitation was the most common valvular lesion among the RHD patients (56.43%), which is consistent 
with findings from previous studies by Sani et al,18 Okello et al,21 Mirabel et al,29 and Aurakzai et al,30 who all reported 
mitral regurgitation as the most common valvular lesion in RHD. Other investigations, however, have found that mitral 
regurgitation with mitral stenosis is the most prevalent valvular presentation in RHD.13,23 Mitral stenosis is the most 
prevalent valvular lesion in RHD, according to a few studies.31 Surprisingly, there was no evidence of mitral stenosis in 
this report.

The second most prevalent valvular lesion was aortic regurgitation, which was seen in 30.7% of our RHD patients. 
Aortic regurgitation prevalence has been shown to range between 3.1% and 47% in other studies.28,32 As indicated in our 
study, RHD typically affects left-sided valves, with the mitral valve having a stronger affinity and effect. The explanation 
for the left-sided predominance is unknown, but some studies ascribe it to the left heart’s dominance.33,34

In our study, tricuspid regurgitation was reported in 12.1% of RHD cases, whereas other investigations revealed rates 
ranging from 5.7% to 48.9%.23,32 Tricuspid regurgitation is more often caused by right ventricular dilatation than by 
direct rheumatic involvement, and it usually develops after the onset of pulmonary hypertension following left-sided 
valvular lesions.35

Notably, the majority of the patients in this study (77.14%) had moderate-to-severe valvular disease, which is 
consistent with earlier study.20 This demonstrates that the majority of the patients had progressive RHD.

This was a hospital-based study, thus it was constrained by the fact that we detailed characteristics of patients we 
encountered in our healthcare facility, which cannot be adequately represented in the broader population by extrapolation. 
Despite this flaw, this report includes current, accurate, and dependable data that may be used to characterize the RHD 
burden in Ghana and other West African sub-region.

In conclusion, this study found that RHD is more common in rural areas, and it affects females more than males; 
mostly affecting the working-age population (15 to 54 years). It is strongly advised that efficient healthcare systems be 
built to ensure that patients have access to high-quality care, improved socioeconomic situations, and educational 
campaigns emphasizing the importance of RHD prevention and early detection. This is especially important in sub- 
Saharan Africa, where open-heart surgery for patients with severe RHD is not widely available.
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