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Abstract
Objective: Valvular heart diseases have gained importance in the field of cardiovascular medicine in recent years. The 
prevalence of heart valves prolapse has been reported in various studies. The present study was conducted to determine 
the prevalence of heart valve prolapsein patients referred to Ilam, Western Province of Iran, an outpatient heart clinic in 
2013-2014.
Materials and Methods: In this cross-sectional study, samples were randomly chosen from patients referred to Ilam outpatient 
heart clinic. Data were gathered using questionnaire, physical examination, echocardiography, and electrocardiography. 
Data were analyzed by using the SPSS-17 software.
Results: The study was conducted using 600 participants with mean age of 44.16  ± 15.34. 233 men with body mass index 
(BMI) of 25.23 ± 3.94 and 367 women with BMI of 27.32  ± 5.14 participated in this study. The prevalence of mitral valve 
prolapse (MVP) in Ilam was 4.5% and women’s share was more. MVP was mostly observed in patients aged 20 to 30 
(12.5%). There was a significant relationship between this disorder and patent foramen ovale (PFO) (P = 0.001), redundant 
interatrial septum (P = 0.001), weight (P = 0.001), height (P = 0.001), BMI (P = 0.001), family history of MVP (P = 0.009), and 
the prevalence of tricuspid valve prolapse (TVP) and aortic valve prolapse (AVP) was 16%, often observed in 50 to 60-year-
old women.
Conclusion: Prevalence of heart valves prolapse in this study was similar to the studies in other countries and is more 
common in women. Due to a preventing program, early diagnosis and screening are recommended.
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Introduction
Valvular heart diseases have gained importance in the 
field of cardiovascular medicine in the last 60 years due to 
changes in its presentation and management. The etiology 
of valvular diseases in developed countries have changed 
from rheumatic to degenerative since 1950 (1). On the 
other hand, valvular diseases in developing countries are 
still mainly caused by rheumatic heart disease (RHD) (2-4). 
Progressive changes in geographical causes and differences 
have been specified for valvular diseases which reveal the 
importance of assessing the burden of disease, not only 
for descriptive purposes but also regarding consequences 
of these changes for patient care. Managing patients with 
valvular diseases have seen significant changes with the 
development of minimally invasive interventions such as 
percutaneous mitral commissurotomy or transcatheter 
aortic valve implantation (TAVI) over the past few 
decades (5, 6).

Mitral Valve Prolapse 
Mitral valve prolapse (MVP) is one of the most common 
non-ischemic causes of severe heart failure, which 
requires surgical intervention in developing countries 
(1). Increased risk of arrhythmias, sudden death, and 
infective endocarditis has been observed in these cases. 
Primary MVP is a result of progressive myxomatous 
degeneration and is observed in heritable disorders of 
connective tissue such as Marfan syndrome, Ehlers-
Danlos syndrome and sporadic forms associated with 
the regulatory or regenerative gene of connective tissue 
(2). Secondary MVP is caused by a variety of conditions 
such as rheumatoid heart disease, ischemic heart disease 
or aortic regurgitation (2-4,6). This disease may be 
accompanied by other cardiovascular system anomalies 
such as tricuspid valve prolapses (TVPs) and aortic 
dissection (7) as well as the involvement of various organs 
such as brain, limbs, kidney and spleen due to high chance 
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of thromboembolism (8,9). Clinical symptoms of this 
syndrome include heart palpitations, lightheadedness, 
syncope, fatigue, anxiety and ever sudden death (10). The 
prevalence of this disorder ranged from less than 1% to 
more than 35% in different studies (11-16). In terms of 
gender, women are 2 times more prone to this disease 
and most patients are thin (7). In the community-based 
Framingham Heart Study (FHS), MVP is describing as a 
benign disease with a low prevalence of adverse clinical 
effects (17). 

Tricuspid Valve Prolapse 
TVP is a rare echocardiographic finding, usually 
accompanied by MVP. Compared to patients with 
isolated MVP, patients with TVP are relatively older with 
a higher frequency of neurological symptoms, fatigue, 
weakness, supraventricular arrhythmias (particularly 
atrial fibrillation) and skeletal malformations. TVP may 
be a strong marker of connective tissue disorders and its 
identification may stimulate the most echocardiographic 
search for evidence of prolapse and failure of other heart 
valves (18-20). 

Aortic Valve Prolapse 
Aortic valve prolapses (AVP) is not an unusual mechanism 
of aortic regurgitation; often associated with an aortic 
valve at the two corners. Moreover, AVP is well identified 
with symptoms of ventricular septal defect, MVP, infective 
endocarditis, blunt chest trauma and Marfan syndrome 
(21). AVP is usually diagnosed in echocardiography of 
patients with floppy valve syndrome. Clinical symptoms 
are similar to patients with MVP. The main etiologic cause 
of AVP is myxomatous degeneration of valvular tissue 
which can affect one or more cardiac valves (21-23).

Pulmonary Valve Prolapse 
Pulmonary valve prolapse (PVP) is described as related 
to multiple floppy valve syndrome and congenital heart 
diseases associated with pulmonary hypertension. 
This finding in adults is not specified with pulmonary 
hypertension like congestive heart failure, chronic 
obstructive pulmonary disease and high blood 
pressure (24).

Since there are no statistics on this field in Iran, the 
present study was conducted to determine the prevalence 
of heart valve prolapse in patients referred to Ilam heart 
clinic in 2014.

Patients and Methods
Study Design
This is a cross-sectional and observational study.

Study Protocol
The clinical and demographic information was gathered 
using questionnaire, physical examination, and 
echocardiography. The inclusion criteria included all 
patients referred to Ilam Outpatient Heart Clinic  (Figure 
1) and refusing to participate in this research and poor 

echocardiography were the exclusion criteria. 

Patients
The study population included all patients referred to Ilam 
Outpatient Heart Clinic who randomly entered the study if 
they consented. The sample size was calculated according 
to the study of Markiewicz et al (12) with the prevalence 
of 21% for 126 participants using the following formula = 
1/d2(z2 P(1-P)). The significance and the method of doing 
the task were first explained to each participant and after 
obtaining informed consent, a questionnaire containing 
demographic information and history of disease was 
handed to the participants. 

Echocardiography
Patients were referred to a cardiologist and were echoed 
using VIVID4 echocardiography device (made in the 
USA).

Mitral prolapse was defined as ≥2 mm cusp movement 
above the level of mitral annulus in long axis view (20).
AVP was detected in the echocardiographic long axis 
view when right or non-coronary aortic valve cusps 
demonstrated retrograde bowing towards the left ventricle 
beyond a line joining those focuses for connection of the 
annulus aortic valve leaflets (21).

The standard for TVP might have been the tricuspid 
leaflets in systole prolapsed superior to the annulus of 
tricuspid atrioventricular. The finding for prolapse for 
each leaflet eventually might have been aggravated by 2-D 
echocardiography: those 3 initial leaflets were recognized 
eventually by the rotational method, also each leaflet 
prolapse has been judged to be present when the portion 
of a leaflet billowed superiorly and posteriorly to the 
tricuspid annular plane throughout ventricular systole 
(25).

Electrocardiography
Electrocardiography (ECG) was performed by a 
cardiologist using Nihon Kohden device (Nihon Kohden 
Corp., Japan). 

Statistical Analysis
Data analyzed by using chi-square, Pearson and sample 
t test in their individual condition after parametric and 
non-parametric examined by Kolmogorov–Smirnov test. 
SPSS 16 was used to analyze data.

Results
The study was conducted using 600 participants with a 
mean age of 44.16 ± 15.34. A total of 233 men with body 
mass index (BMI) of 25.23 ± 3.94 and 367 women with 
BMI of 27.32±5.14 participated in this study. Systolic and 
diastolic blood pressure of women was slightly higher 
than men; 139.90 ± 29.58 and 85.92 ± 14.87, respectively. 
Men (18.5%) smoke more than women and at the same 
time, men (33.5%) exercise more than women. Other 
demographics, electrographic and clinical characteristics 
are presented in Table 1.
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Mitral Valve Prolapse
The prevalence of MVP in Ilam was 4.5% and women’s 
share was more. MVP was mostly observed in patients 
aged 20 to 30 (12.5%). There was a significant relationship 
between this disorder and patent foramen ovale (PFO) 
(P = 0.001), redundant interatrial septum (P = 0.001), 
weight (P = 0.001), height (P = 0.001), BMI (P = 0.001), 
family history of MVP (P = 0.009) and no significant 
relationship was found in regard with other indices 
(Tables 2 and 3).

Tricuspid Valve Prolapse
The prevalence of TVP was 0.16% in Ilam population, 
often observed in 50 to 60-year-old women. There was a 
significant relationship between TVP and BMI (P = 0.001) 
(Tables 2 and 3).

Aortic Valve Prolapses
The prevalence of AVP was 0.16% in Ilam population, 
often observed in 50 to 60-year-old women. There was a 
significant relationship between this disease and height 
(P = 0.001) and BMI (P = 0.001) (Tables 2 and 3).
The overall prevalence of heart valves prolapse was 4.8%. 
6.26% of women and 2.6% of men had at least one type of 
valve prolapse (Table 2).

Discussion
Since the decrease in RHDs is accompanied by an increase 
in degenerative valve diseases, valvular heart diseases are 
still common in industrial countries (26,27). The overall 
prevalence of heart valves prolapse was calculated to be 
4.8% in this study, which is a relatively high percentage.

The prevalence of MVP in Ilam was 4.5%, mostly 
observed in women and patients aged 20 to 30. The 
prevalence of this disorder ranged from less than 1% to 
more than 35% in different studies (11-16). However, it 
is important to note that this diversity in different studies 
may be due to non-uniformity of diagnostic criteria (28). 
The prevalence of MVP was reported to be 2.4% in the 
study of Framingham, but Hepner et al reported the real 
estimate of mitral prolapse to be much less according 
to echocardiography (13). The study of Orourk et al 
indicated that 15 million Americans suffer from Barlow 
syndrome, often diagnosed in the second or third decade 
of their lives, which is not in accord with the results of the 
present study (29). According to the study of Surawicz and 
Knilans, women are 2 times more prone to this disease 
and most patients are thin which is in accord with the 
results of the present study (P = 0.001) (10).

Prevalence of TVP and AVP in Ilam is 0.16%, often 
observed in 50 to 60-year-old women. According to 
results of Schlamowitz et al, TVP occurs at the same time 
with MVP and occurs with similar frequency in young 
and old patients (30). As the present study suggests, in 
the systematic review study, it was stated that low BMI is 
directly associated with the incidence of MVP (31).

In the present study, both normal and flat T waves in 

Figure 1. Physical Map of Ilam (http://www.maphill.com/iran/ilam/maps/physical-map).

Table 1. Demographics, Electrographic and Clinical Characteristics

Variable
Male  

(n=233)
Female  
(n=367)

Age
Mean 44.32 44.06
SD 16.51 14.57

BMI
Mean 25.23 27.32
SD 3.94 5.14

SBP
Mean 139.84 139.90
SD 22.99 29.58

DBP
Mean 86.72 85.92
SD 14.70 14.87

Smoking 43 (18.5) 6 (1.6)
Exercise 78 (33.5) 60 (16.3)

T-Wave
Invert 15 (6.4) 19 (5.2)
Flat 5 (2.1) 8 (2.2)
Normal 213 (91.4) 340 (92.6)

ST-Segment
Depression 25 (10.7) 42 (11.4)
Elevation 15 (6.4) 6 (1.6)
Normal 193 (82.8) 319 (86.9)

Patent foramen ovale 28 (12) 32 (8.7)
Family history of heart valves 
prolapse

48 (20.6) 111 (30.2)

Hypertension 36 (15.5) 98 (26.7)
Diabetes 11(4.7) 24(6.5)

http://www.maphill.com/iran/ilam/maps/physical-map
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women were higher than men and the inverted T-wave in 
men was higher than women. ST-segment elevation in men 
was more than women while depression and normality of 
this item were more frequent in women. Furthermore, the 
study of Hosseinian et al (32) demonstrated that in order to 
differentiate prolapsed with ischemic heart disease (IHD), 
patients, particularly men are required to bring their ECG 
strip. ECG changes in patients with MVP have been stated 
in most of the studies and most of them included changes 
in ST and T waves, being in accord with the present study 
(10,32,33). In other studies, most common ECG changes 
in patients with MVP were early repolarization in the 
descending section of QRS and/or ST-segment elevation 
(34).

According to the results of the present study, 23% of 
participants have physical activity, however, another study 
revealed 9% of physical activity in Iranian society (32). 
In the present study, there was no significant relationship 
between prolapses and physical activity.

In this study, mean BMI was 25.23 ± 3.94 in men and 
27.32 ± 5.14 in women, indicating an overweight society. In 
a study regarding 39 European countries, Silventoinen et 
al reported the mean prevalence of obesity to be 30%-70% 
(35). Prevalence of obesity in Saudi women has increased 
10% to 40% (36), which can somewhat be generalized to 
Iranian society. Moreover, mean BMI in the present study 
indicates higher BMI in women. Increased obesity in 
Iranian society may be due to lack of adequate physical 
activity, increased obesity consumption and the imbalance 
between energy gain and fat consumption (37). Results of 
this study indicate a relationship between BMI and MVP 
(P = 0.001), TVP (P = 0.001) and AVP (P = 0.001).

Hypertension is another risk factor which is directly 
related to women’s age and conforms to patterns of 
developed and developing countries (38). Kelishadi et 
al (37) showed that diastolic and systolic blood pressure 
increase is related to age increase in cities and villages, 

particularly after women’s menopause. In the present 
study, 22.33% had hypertension, which is higher than 
Sweden and lower than Eastern Mediterranean and 
Germany (39). On the other hand, their systolic blood 
pressure was reported to be 139.90 ± 29.58 and their 
diastolic blood pressure was 85.92 ± 14.87 and regarding 
systolic blood pressure, women’s mean blood pressure was 
higher. 

Smoking is another risk factor and considering Iranian’s 
refusal to admit women’s smoking, the percentage is 
higher in men (8.16%). There are significant differences in 
the epidemiology of valvular diseases between developing 
countries and developed countries (40). Nevertheless, no 
significant relationship was observed between prolapse 
and smoking, which may be due to the small population 
of smokers. 

For future studies, investigating other valvular disorders 
such as valvular failure and stenosis is recommended.

Limitations
Sampling the patients referred to the outpatient clinic is 
one of the limitations of this study.

Conclusion 
Prevalence of heart valves prolapse in this study was 
similar to studies in other countries and is more common 
in women and older people. Therefore, it is possible to 
reduce the prevalence of this disease by early diagnosis 
and treatment, considering the effective factors and 
playing a preventive role. 
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Table 1. Frequencies of Prevalence of Valvular Disorders

Prevalence
Gender, No. (%) Age (y), No. (%)

Total
Male (n = 233) Female (n = 367) <20 20-30 30-40 40-50 50-60 >60

MVP 6(2.6) 21(5.7) 3(8.8) 10(12.5) 9(6.7) 2(1.4) 3(2.3) 0 27(4.5)
TVP 0(0) 1(0.3) 0 0 0 0 1(0.8) 0 1(0.16)
AVP 0(0) 1(0.3) 0 0 0 0 1(0.8) 0 1(0.16)
The overall prevalence 
of valvular disorders

6(2.6) 23(6.26) - - - - - - 29(4.8)

Table 2. Correlations of Prevalence of Valvular Disorders

Prevalence 
Correlations

Sex Age Smok. Ex. Rhyt. T-Wave ST Seg. HB EF PFO Red. IAS H W BMI Fam. Dis. Inf. Job HTN DM

MVP 0.07 0.40 0.51 0.13 0.66 0.08 0.67 0.08 0.73 0.00 0.00 0.00 0.00 0.00 0.01 0.75 0.45 0.36 0.02 0.17

TVP 0.42 1 0.97 0.58 0.93 0.96 0.98 0.99 0.10 0.74 0.73 0.57 0.71 0.00 0.55 0.99 0.89 0.98 0.06 0.80

AVP 0.42 1 0.97 0.58 0.93 0.96 0.98 0.99 0.10 0.74 0.73 0.00 0.98 0.00 0.01 0.99 0.89 0.98 0.59 0.80

Abbreviations: MVP, mitral valve prolapse; TVP, tricuspid valve prolapse; AVP, aortic valve prolapse; smok, smoking; Ex, exercise; Rhyt, rhythm; Seg, segment; 
HB, heart block; PFO, patent foramen ovale; H, height; W, weight; Inf, infection; DM, diabetes mellitus; HTN, hypertension; Dis, disease; Fam, family; Red. IAS, 
redundant inter atrialseptum; BMI, body mass index; EF, ejection fraction.
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