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Abstract

Background: Rheumatic Heart Disease (RHD) is a disease of developing countries where it inflects significant
burden dis-proportionality. We investigated the role of socio-economic and environmental risk factors for RHD.
Methods:-This was descriptive cross-sectional conducted at Pakistan Institute of Medical Sciences Islamabad by
including the patients coming to cardiology out door patient department through convenient sampling technique.
Study was approved from ethical committee of Pakistan institute of Medical Sciences Islamabad and written consent
was taken prior to start the interview.

Results: Inthis study, the average age of patient with rheumatic heart disease was 29.4 years, male predominance
of patients was observed. 67% of subjects had income below Rs. 20,000. Average BMI of subjects was 22.4+4.04. It
was observed that 75.25 % of people lived in houses with an area of less than 5 marla. Average area of house was
found to be 5.12+2.8 marla. Overcrowding was noticed in 60.8 % of the subjects.

Conclusion: There is a high prevalence of RHD and Acute Rheumatic Fever (ARF) in Pakistan. The major findings
of this study were that Overcrowding, poor hygienic conditions, low socio-economic status, are major risk factors for
RHD. In order to address this alarming situation, platforms like Pakistan Pediatric Cardiac Society and Pakistan

Pediatric Association need to be mobilized for health promotion regarding awareness of the disease.
Key words: Acute Rheumatic Fever, Rheumatic Heart Disease, risk factors, developing country.

Introduction:

Rheumatic heart disease is among the most prevalent
heart disease in developing countries. Studies
conducted in sub Saharan Africa suggest that RHD and
Acute Rheumatic Fever (ARF) affect about 16 million
people worldwide, with over 70% in Sub-Saharan Africa
where the prevalence of RHD is found to be between 6.5
to 30 per1000 people. In Pakistan although sufficient
data is not available to determine its prevalence
nationwide but researches carried out in 2014
prevalence of RHD in Pakistan is 22/1000[1] as
compared to local studied performed in India 5.4/1000
and 1.2/1000 in Bangladesh [2,3]. Which is very
alarming compared to the prevalence of RHD in
Bangladesh and India[3].
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Figure 1. Factors in development of RHD

Fig.1: This relationship cycle suggests the relationship
of different factors in the pathogenesis of RHD.
Pathogenesis of RHD is complex, it is caused by
interplay of three factors Genetic predisposition, group A
streptococcal infection and a host of environmental
factors [4]. The main culprit of this immune mediated
disease is Group A streptococcus Lancefield positive
Rheumatogenic strain which initially causes exudative
tonsillitis which is most often undertreated [4]. Genetic
factors yet remain to be identified. But worldwide
extensive research is being done on the socioeconomic
and environmental factors e.g. overcrowding, poor
health, malnutrition, poor housing. Studies conducted in
Baltimore in the 1960s found out that the rate of Acute
Rheumatic fever was increased as the no of people in
houses increased [5]. After that many new study designs
were proposed and implemented to prove similar
relationship and similar positive relationship was
obtained. [6,7]. The burden of heart related diseases in
Pakistan is still a major cause of vulvular heart disease
[8].

Methodology:

The study was cross sectional type of carried out at the
cardiology unit of Pakistan institute of medical sciences,
Islamabad from April 2016 to September 2016. 97
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random subjects between the age group of 5 years to 40
years were selected from pre-op,post-op and OPD.
Informed consent was taken and convenience sampling
was done. Patients were identified and diagnosed to
have Rheumatic heart disease by history, physical
examination (murmurs), lab tests and most importantly
Echocardiography. Echocardiography was done
according to standard criteria; briefly standard
transthoracic echocardiography was performed. Mitral
valve stenosis was diagnosed by two-dimensional
echocardiography and hemodynamic evidence.
Rheumatic heart disease as an outcome; the following
independent variables were analyzed and documented;
age, gender, income, height, weight, BMI of subject,
number of people per house, area of house and
overcrowding, hygienic conditions were assessed i.e.
hand washing frequency, bathing frequency and
presence of toilet facility, number of people per house
and overcrowding. All of subjects or their close relatives
were asked to fill a questionnaire of socioeconomic and
environmental factors keeping in view the confidentiality
ofthe subject.

Results:

Considering anthropometric values mean height was
found to be 5.43 ft. Average weight was found out to be
61.51 kg. Average BMI calculated was 22.3.
Considering hygienic conditions, average hand washing
frequency of subjects was 2.5 times a day. And bathing
frequency of subjects was observed to be 3.5
times/week. According to our income scale groups
61.9% of people had income below Rs. 4,000-20,000 i.e
(36-181 USD) and 26.7 % of people had income
between Rs. 20,000-100,000 i.e. (181-909 USD) and
3.8% of people had income above Rs. 100,000 i.e.
above 909 USD.

Table 1: Study variables with mean and SD.
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VARIABLES MEAN STD.
DEVIATION

Age divided in groups 29.4 29
Number of people living in house 6.40 2.39
Number of rooms in house 2.77 1.42
Area of house (Marlas) 5.1237 2.80
No of washroom in the house 1.40 .687
Height of subject 65.19 4.86
Weight of subject 61.51 13.15
Hand washing frequency of subject 2.53 1.04
Bathing frequency of subject 3.50 1.68
BMI of subject 22.3130 4.04
Mitral stenosis present (%) 51.5 -
Mitral regurgitation present (%) 39.2
Aortic stenosis present (%) 67 -
No of echoes performed 2.08 1.07

Average income per family was only Rs. 29,000 per
month i.e. less than 263USD/month. Mean age of
presentation was 29.4. Average area of house in Marla
(1Tmarla =272.251sq ft) was 5.1. Average rooms per
house were 2.77 and average no people living per house
were 6.4. It was observed that 75.25% of people lived in

houses with an area of less than 5 marla. In different
areas, there was overcrowding in 60.8 % of the subjects
(we defined overcrowding as more than 2 people living
per room). No of echoes performed per subject were
2.08 times. Mitral regurgitation was present in 39.2% of
subjects. Mitral stenosis was observed in 51.5% of
patients .Aortic stenosis was observed in 67% of
patients.
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Figure 2: This pie chart shows the percentage of
subjects and theirincome levels.

Discussion:

Rheumatic heart disease is endemic in Pakistan [8,9]
although the data is a bit sketchy at the moment due to
lack of proper researches in Pakistan but the prevalent
of RHD in Pakistan is 22/1000[3] as compared to local
studied performed in India 5.4/1000 and 1.2/1000 in
Bangladesh [2,3]. In this study we found out that
average area of house in Marla (1marla =272.251sq ft)
was 5.1. Average rooms per house were 2.77 and
average no people living per house were 6.4. In different
areas, there was overcrowding in 60.8% of the subjects
(we defined overcrowding as more than 2 people living
per room). And these results were consistent with the
finding of overcrowding. This is because congestive
living spaces lead to increases transmission of airborne
pathogens and direct oral transmission also becomes a
possible route of infection. In 1996, 1249 cases of ARF
were assessed in an ecological study and a positive
relationship between overcrowding and RHD was found
out [10]. This study highlights the same pathognomonic
importance of overcrowding with RHD. Although RHD is
generally been linked to poverty, but in actual poverty is
the proxy marker of overcrowding and overcrowding
leads to RHD pathogenesis as explained earlier [11].
Our study elucidate that on income scale groups 61.9%
of people had income below 4000-20000 Pakistani
rupeese. Arecentresearch in Uganda showed that there
is a recent trend towards RHD when the community
income level drops below 50-99.5 USD [12]. Dobson et
al performed a case control study in Fiji with 80 RHD
cases and 80 control cases, and found an increasing
trend towards RHD with poor hosing quality [13]. In USA
re-emergence of RHD in the intermountain region of the
United States [14], [15] and a high prevalence of RHD in
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Italian army recruits, both developed nations in the
1980s, had strong association with overcrowding. With
the context of RHD pathogenesis in our study we took
the liberty of asking our patients the frequency and type
of hand washing technique that they employed and how
frequently they took a bath [16, 17]. Although it is a
stated principle that poor personal hygiene in the basis
of all infections transmission. In this study average hand
washing frequency of subjects was 2.5 times a day and
bathing frequency of subjects was observed to be 3.5
times/week [18]. We tried to keep essence of our study
as practical as possible but in our short duration of time
we were unable to visit the houses to assess the living
standards of patient in person, as the disease
pathogenesis is known to take 5 to 15 years to develop.
And secondly the area and design of houses was not
included in this study. Furthermore, in developing
countries, income is generally low across the board and
maijority of people are in the informal sector, making it
difficult to ascertain their actual level ofincome [19,20].
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