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Prevalence of mitral valve prolapse and associated 
valvular regurgitations in healthy teenagers 
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Mitral valve prolapse (MVP) has been described as a com-
mon disorder in the general population. The estimated 

prevalence of MVP in some studies is reported to be between 
0.4% and 35% (1,2). There is limited literature regarding the 
prevalence of MVP in teenagers 13 to 19 years of age using the 
current standard diagnostic methods. We recently published 
the prevalence of MVP in young athletes undergoing screening 
echocardiography and found it to be less than 1% (3). A fre-
quent diagnosis of MVP and emphasis on possible complica-
tions may have physical, mental and socioeconomic effects in 
this young teenage population. Using an echocardiographic 
database of a teenage population undergoing screening echocar-
diography mostly in Arizona (USA), we studied the prevalence 
of MVP and its associated valvular regurgitations (including 
trace regurgitations of mitral, tricuspid and aortic valves).

Methods
The Anthony Bates Foundation, a nonprofit organization, is 
actively promoting public outreach programs through educa-
tion and awareness of the need to provide heart screening 
events for youth. Participation in these health screenings was 
voluntary. History and physical questionnaires, blood pressure 
recordings, electrocardiograms and echocardiograms were part 
of the health screening. Echocardiograms were reviewed by 
several experienced cardiologists. A database was created from 
these health screenings and is frequently updated. A total of 
2072 subjects between 13 and 19 years of age participated in 
the health screenings.

MVP was defined according to current standard guidelines 
as single or bileaflet prolapse at least 2 mm beyond the long-
axis annular plane, with or without leaflet thickening in the 

long-axis parasternal view and the other views (4). SPSS 15.0 
software (SPSS Inc, USA) was used for statistical analysis.

Results
Age demographics of the screened teenagers are shown in 
Figure 1. The majority of the teenagers were 15 years of age. 
The mean (± SD) age of teenagers with MVP was 
16.07±1.4 years versus 16.12±1.7 years in the control group 
(P=0.9). Female teenagers represented 33% of the study popu-
lation (n=690).

The prevalence of MVP in the entire study population was 
0.7% (14 of 2072). The prevalence of MVP was significantly 
higher among the female teenagers at 1.3% (nine of 690) com-
pared with male teenagers at 0.4% (five of 1382) (P=0.01, 
OR 3.6, CI 1.21 to 10.70). The prevalence of mild mitral 
regurgitation (MR) in subjects with MVP was 35.7% (five 
of 14) compared with 0.7% (15 of 2058) of controls (P<0.001, 
OR 75.6, CI 22.6 to 252.5). Similarly, the prevalence of tricus-
pid regurgitation was 7.1% (one of 14) in subjects with MVP 
compared with 0.4% (nine of 2058) of controls (P<0.001, 
OR 17.5, CI 2.0 to 148.3) (Table 1). There was no aortic regur-
gitation in subjects with MVP, but prevalence was 0.1% (three 
of 2058) in the control population.

discussion
There is a limited literature that addresses the prevalence of 
MVP in the healthy teenage population (2,5). Studies in the 
1970s and early 1980s based diagnosis on either auscultation or 
nonspecific echocardiography views. McLaren et al (5) studied 
12,050 black children for auscultatory evidence of MVP and 
reported prevalences of 1.85% and 1.80% in 11- to 14-year-olds 
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BackgRound: The true prevalence of mitral valve prolapse (MVP) in 
the population has been controversial. 
oBjective: To evaluate the prevalence of MVP and associated valvular 
abnormalities in healthy teenage students.
Methods: The Anthony Bates Foundation performed screening echocar-
diography in high schools across the United States. A total of 2072 students 
between 13 and 19 years of age were identified for the present study.
Results: Total prevalence of MVP was 0.7%. The prevalence of MVP 
was significantly higher among female teenagers (nine of 690 female 

teenagers [1.3%] versus five of 1382 male teenagers [0.4%], P=0.01, 
OR 3.6, CI 1.21 to 10.70). The prevalence of mitral regurgitation (MR) 
and tricuspid regurgitation (TR) was higher in teenagers with MVP. MR 
occurred in five of 14 teenagers (35.7%) with MVP versus 15 of 2058 con-
trols (0.7%) (P<0.001, OR 75.6, CI 22.6 to 252.5). TR occurred in one of 
14 teenagers (7.1%) with MVP versus nine of 2058 controls (0.4%) 
(P<0.001, OR 17.5, CI 2.0 to 148.3).
conclusion: The prevalence of MVP in this cohort of healthy teen-
age students was less than 1%. Furthermore, the prevalence of MVP was 
higher in female teenagers and was associated with a higher prevalence of 
MR and TR.
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and 15- to 18-year-olds, respectively. Warth et al (2), in an 
echocardiography-based study of 193 children, described a 
prevalence of 35% in 11- to 18-year-olds. Warth et al (2) 
defined MVP as superior systolic motion of the mitral valve in, 
at minimum, a single view. This wide variation of MVP preva-
lence noted in the literature could be secondary to the variety 
of study populations, ranging from healthy volunteers to 
hospital-based populations, and the use of several diagnostic 
modalities including auscultation, phonocardiography, non-
specific views of two-dimensional echocardiography and 
M-mode echocardiography (6,7). Levy and Savage (8), in a 
comprehensive review analysis of prevalence studies, noted 
an MVP prevalence rate of 2.5% to 5% in the general popula-
tion. We recently published the results of two large databases 
of teenage athletes (similar to our population age) and 
patients who were referred for echocardiographic examina-
tion for clinical reasons. In these two independent popula-
tions, we found a prevalence of MVP of less than 1%, similar 
to our finding in the present study (3,9). This low prevalence 
in the young population was also noted by McLaren et al (5), 
who found an MVP prevalence of 1% in school children 
when multiple echocardiographic views were used to define 
MVP. Similarly, Freed et al (10), using the current standard 
definition of MVP in a large community-based sample of adults 
between 26 and 84 years of age, concluded that the prevalence 
of MVP and its complications was lower than previously 
expected. Earlier studies suggested that the prevalence of MVP 
increases throughout childhood and peaks in the early 20s 

(11,12). The noted prevalence in our study may increase over 
the next few years as the subjects advance to adulthood. 
However, our recent findings, using a large echocardiographic 
database that included adults, showed a low prevalence of 
MVP in the general population (9). Our study showed that 
female participants had a statistically significant higher preva-
lence of MVP compared with male participants. Several studies 
have demonstrated similar results (8,12). A more recent com-
munity-based study by Freed et al (10) noted no significant sex 
differences in the prevalence of MVP. The mean age of their 
study population was 54.7±10 years. As mentioned earlier, the 
prevalence of MVP usually peaks in early adulthood and then 
tends to decline in females (11,12). This probably explains the 
lack of significant differences, although they found numerical 
differences in prevalence, with more female subjects having 
MVP than the male subjects.

In our study, association of MR with MVP was significantly 
higher in subjects with MVP than in subjects without MVP. 
Most of the MR noted was of trace severity. Our findings are in 
concordance with previous studies demonstrating a similar 
association between MVP and MR (10,13,14). Also noted in 
our study, tricuspid regurgitation was significantly associated 
with MVP compared with teenagers without MVP. We did not 
find increased prevalence of aortic regurgitation in teenagers 
with MVP.

liMitations
Our study is a retrospective review of a database. The echo-
cardiography technique and interpretation depended on the 
individual cardiologist. Hemodynamic effects of the valvular 
abnormalities on the study population were unavailable and 
could not be accommodated in our study. We had no physical 
examination data available, limiting our findings to echo-
cardiographic documentation of MVP. We could not perform 
inter-reader agreement tests because the diagnosis of MVP was 
performed on site by a cardiologist during screening.
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Table 1
Prevalence of mitral valve prolapse (MVP)

Prevalence, n/n (%)
Total prevalence of MVP 14/2072 (0.7)
Female subjects with MVP 9/690 (1.3)
Male subjects with MVP 5/1382 (0.4)
Associated mitral regurgitation 5/14 (35.7)
Associated tricuspid regurgitation 1/14 (7.1)

figure 1) Age demographics (in years) of the screened teenagers
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