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Hypertrophic cardiomyopathy is a common genetic heart disease in the United States. This study was conducted to discern
how exercise impacts the quality of life experienced by hypertrophic cardiomyopathy patients. The methods employed in this
study included synthesizing research from Google Scholar and PubMed. In total, 8 studies were synthesized for this paper. The
quality of life measurements that were used include the Short Form-36 V.2, SEQUOIAH-HCM, Kansas City Cardiomyopathy
Questionnaire, and the Minnesota Living With Heart Failure Questionnaire. The results of this study showed that hypertrophic
cardiomyopathy patients benefit from exercise in several ways. First, when asked to restrict exercise, hypertrophic cardiomyopathy
patients gained weight, proving that exercise will lead to weight loss. Next, there was an increase in exercise capacity, which is
the maximum amount of physical effort a person can sustain. Finally, there was an overall improvement in mental health after
hypertrophic cardiomyopathy patients were asked to exercise. These findings contribute to a larger field of study because they
show that exercise has an extensive effect on not only the physical, but also the social and emotional health of individuals. Future
research could dive deeper into specific age groups of hypertrophic cardiomyopathy patients, or less prevalent cardiac diseases.

Background

According to the National Institutes of Health, hypertrophic
cardiomyopathy is the most common genetic heart disease in
the United States. An estimated 1 in 500 people are victims
to this disease. Hypertrophic cardiomyopathy is a disease of
the heart muscle most often caused by abnormal genes in the
heart muscle'. These genes can cause the walls of the heart
chamber (specifically the left ventricle) to become thicker than
usual. These thickened walls often become stiff and can reduce
the amount of blood taken in and pumped out to the body with
every heartbeatl. Different types of hypertrophic cardiomy-
opathy include obstructive and non-obstructive hypertrophic
cardiomyopathy. In obstructive hypertrophic cardiomyopathy,
the thickened part of the heart muscle reduces the blood flow
from the left ventricle to the aorta. In non-obstructive hyper-
trophic cardiomyopathy, the heart muscle is thickened, but does
not block any blood flow from the heart!. Quality of life re-
search includes the study of levels of economic, social, political,
and psychological well-being resulting from economic and gov-
ernmental systems, in tandem with policies and public programs
that are related to health. More specifically however, quality
of life in the health sciences assess the impact of disease and
its management, including interventions, on the well-being of
the patient?. According to Ware (1987), the five health con-
cepts are physical health, mental health, social functioning, role
functioning, and general well-being?.

Measuring quality of life is vital because it enables patients

to develop a perspective on the impact of health and healthcare
interventions on their lives. This information is then assessed
and taken into account in clinical decision making and research.
Quality of life measures can be utilized in facilitating communi-
cation, prioritizing problems, screening for potential problems,
identifying preferences, monitoring changes or responses to a
treatment, and training new staff%. This systematic review on
the impact of exercise on the quality of life of hypertrophic
cardiomyopathy patients is paramount because of the impact
hypertrophic cardiomyopathy has on a global scale”. Hyper-
trophic cardiomyopathy patients are a population that benefits
from exercise. Patients with hypertrophic cardiomyopathy can
theoretically improve their cardiovascular fitness through mod-
erate exercise. Moreover, exercising regularly can help in losing
weight which subsequently takes a strain off of the heart. A
theoretical disadvantage however is that exercise might increase
heart rate and blood pressure, leading to increased strain on
the heart. Current studies show that patients with hypertrophic
cardiomyopathy have a chance of achieving functional improve-
ment through a supervised exercise therapy program. However,
there is also existing research that proves that some hypertrophic
cardiomyopathy patients experience multifaceted, long-lasting
difficulties when adjusting to exercise. Some of these disadvan-
tages include arrhythmias. If a hypertrophic cardiomyopathy
patient experiences an arrhythmia, their heartbeat will become
abnormal, which can lead to the heart failing to pump blood
properly. This can restrict the lungs, brains, and other organs
from functioning. Clearly, there is a conflict between both
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the pros and cons that exercise has on the quality of life of
hypertrophic cardiomyopathy patients. Currently, there are no
existing systematic reviews that cover exercise’s impact on the
quality of life of hypertrophic cardiomyopathy patients. How-
ever, there are articles that delve into the exercise, quality of life,
and hypertrophic cardiomyopathy, but not altogether.

Methods

This systematic review utilized the Synthesis Without Meta-
Analysis (SWiM) approach. For this systematic review on the
impacts of exercise on the quality of life of hypertrophic car-
diomyopathy patients, the databases utilized were PubMed and
Google Scholar. During the search for articles, the years in-
cluded were between 2010 and 2024.

The key words used were “hypertrophic cardiomyopathy
AND exercise AND quality of life.”

In addition, articles included must have included the keywords
“exercise”” and “hypertrophic cardiomyopathy.” The screening
process included a thorough reading of both the abstract and
the full text of each study. Important data such as study design
and outcome were extracted from the studies. The articles that
were included must have had something prevalent to a quality
of life measurement. Quality of life measurements are broadly
defined as including Short Form-36 V.2, SEQUOIAH-HCM,
Kansas City Cardiomyopathy Questionnaire, and the Minnesota
Living With Heart Failure Questionnaire. There were no specific
inclusions/exclusions of the patients’ age or the size of the
sample of patients that was studied.

Results

In the original search, there were 18,600 initial results. The key
words used were hypertrophic cardiomyopathy AND exercise
AND quality of life. Of these 18,600 results, 8 papers met the
inclusion criteria (Figure 1). The types of studies included 1
cross-sectional study and 2 Randomized Controlled Trials while
the others were unspecified. Studies that were included demon-
strated a positive correlation between exercise and quality of life
in patients with hypertrophic cardiomyopathy; 7 of the 8 sources
found that exercise training improved the subjective perception
of quality of life while 1 source found no statistically significant
difference. Sample sizes ranged from 45 to 282. The average
sample size was N=154. There were no specific restrictions on
age across any included sources. The quality of life measure-
ments that were used included Short Form-36 V.2, SEQUOIAH
HCM, Kansas City Cardiomyopathy Questionnaire, and the Min-
nesota Living with Heart Failure Questionnaire. The included
quality of life measurements—Short Form-36 V.2, SEQUOIAH
HCM, Kansas City Cardiomyopathy Questionnaire, and Min-
nesota Living with Heart Failure Questionnaire—were chosen

for their reliability in measuring quality of life in heart failure
and related conditions. Short Form-36 V.2 provides an extensive
view of general health status, while SEQUOIAH HCM offers
specific insights into hypertrophic cardiomyopathy. Both the
Kansas City Cardiomyopathy Questionnaire and Minnesota Liv-
ing with Heart Failure Questionnaire are particularly designed
for heart failure patients, recording the disease’s impact on phys-
ical and emotional well-being. Other measures were excluded
due to inadequate focus on heart failure and limited use in recent
research.

Weight

Maintaining a healthy weight is fundamental in leading a healthy
life, and is a key factor that is impacted by exercise among hyper-
trophic cardiomyopathy patients. Multiple studies commented
on the impact of exercise on weight and its interaction with
quality-of-life measures. A study by Luiten et al. showed that
when asked to restrict exercise, hypertrophic cardiomyopathy
patients who already participated in regular exercise experienced
weight gain as well as an uncertainty in their ability to exercise®.
This sudden weight gain is connected to decreased physical
activity leading to reduced energy expenditure and changes in
the patient’s metabolic rate.

Exercise Capacity

Next, exercise capacity serves as a significant factor in assessing
the quality of life among individuals with hypertrophic car-
diomyopathy, forming a critical connection between physical
fitness and quality of life. It is well known that exercise is a
vital factor in leading a healthy life. Exercise capacity is the
maximum amount of physical exertion a patient can sustain.
Several of the included studies discussed the impact of exer-
cise on exercise capacity and its relation to quality of life mea-
sures. First, the Randomized Controlled Trials included in this
study found that exercise increased exercise capacity. A study
by Dorian et al. conducted two Randomized Controlled Trials
and concluded that moderate-level exercise increased exercise
capacity and reduced symptoms of hypertrophic cardiomyopa-
thyZ. A study by Coats et al. found that there were significant
improvements in exercise capacity among patients who were
participating in the EXPLORER-HCM trial®. A study by Saberi
et al. that used Randomized Controlled Trials found that after
exercise, there was a statistically significant increase in exercise
capacity”. Other studies that were not Randomized Controlled
Trials also supported that increased exercise positively influ-
enced exercise capacity. A study by Wasserstrum et al. found
that the majority of responders in their exercise rehabilitation
program reported positive improvements in daily function and
exercise capacity, as well as an increase in recreational physical
activityl?. Studies included in this review found that exercise
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led to an increase in exercise capacity and other kinds of daily
functions, while reducing the symptoms of hypertrophic car-
diomyopathy. A cross-sectional study by Huff et al. found that
patients with better quality of life (higher Kansas City Cardiomy-
opathy Questionnaire scores) also tend to have higher exercise
capacity (higher peak VO2)"!, This study also compared New
York Heart Association class to both Kansas City Cardiomy-
opathy Questionnaire scores and exercise restrictions11. There
was a notable correlation between the New York Heart Asso-
ciation class and percent predicted peak VO2 (r = -0.589, p
= 0.002); this means that as heart failure symptoms become
more severe for hypertrophic cardiomyopathy patients (higher
New York Heart Association class), the capacity to perform at
predicted peak oxygen consumption during exercise is prone to
decrease'!. The evidence provided by Wasserstrum et al. demon-
strated that patients with lower exercise capacity at baseline,
particularly those who were capable of less than 6.8 metabolic
equivalents upon study initiation, experienced the greatest bene-
fits from exercise practice’. There are slight variations between
the randomized control trials and cross-sectional studies used in
this section. The randomized control trials conducted by Dorian
et al. found that moderate exercise led to increased exercise
capacity”. The cross-sectional study by Huff et al. found that
quality of life correlated to higher exercise capacity'l. This
use of different kinds of study designs offers unique results
that provide a more comprehensive understanding of exercise
capacity and hypertrophic cardiomyopathy. Collectively, these
studies highlight the impact of exercise on improving exercise
capacity, increasing daily function, and reducing the symptoms
of hypertrophic cardiomyopathy in patients with lower baseline
exercise capacity. The improvements in exercise capacity is
because of increased muscle strength, enhanced cardiovascu-
lar function, and improved metabolic rates resulting from the
patients’ regular physical activity'.

Mental Health

Next, Mental Health is one of the most fundamental categories
when it comes to measuring a person’s quality of life. Two
of the included studies specifically mentioned mental health’s
relationship with exercise. A study by Sweeting et al. found
that among hypertrophic cardiomyopathy patients, physical ac-
tivity led to prevention in non-communicable diseases such as
cardiovascular disease, type 2 diabetes, and improvements in
mental health'?. A study by Zaiser et al. found that exercise
was extremely beneficial on the mental health, physical func-
tioning, and quality of life among hypertrophic cardiomyopathy
patients'>. The mental health benefits of exercise are associated
with improved stress resilience and the release of endorphins,
which both contribute to improved emotional well-being and
reduced symptoms of depression and anxiety“~.

The PRISMA flowchart below shows the process of how the

final number of studies included in this systematic review were
decided upon.

Discussion

Compare and contrast

Based on everything discussed, exercise does indeed have a pos-
itive impact on the quality of life experienced by hypertrophic
cardiomyopathy patients. There have been consistent findings
across studies that prove that moderate exercise can improve
the quality of life experienced by hypertrophic cardiomyopathy
patients. This can come in the form of weight loss, improved
exercise capacity, and better mental health. The overall results
of the studies included in this review support findings that have
been well established with other cardiac conditions, both ac-
quired and congenital. For example, reviews examining the
effect of exercise on quality of life for patients with acute coro-
nary syndrome found analogous effects on quality of life. A
review by Candeleria et al. used the Short Form-36 measure-
ment to assess quality of life in individuals with acute coronary
syndrome. After the first six months, there were significant
improvements in general health, physical functioning, mental
health, social functioning, and physical performance'#. On a
similar vein, the studies included in this review proved that exer-
cise had a positive impact on the quality of life experienced by
patients with hypertrophic cardiomyopathy. A study by Saberi
et al. also used the Short Form-36 survey to measure the quality
of life experienced by hypertrophic cardiomyopathy patients®.
This study found similar results, as after a 16 week period, there
was an increase in the patients’ average peak oxygen consump-
tion (+1.35). Examining the effect of exercise on quality of life
within congenital conditions, a review by Dulfer et al. proved
that adolescents with congenital heart disease in the exercise
group showed improvement in both cognitive functioning and
motor functioning compared to the control group">. This study
used Randomized Controlled Trials to prove that exercise capac-
ity, peak oxygen consumption, exercise time, and daily physical
activity were all increased by exercise. Similar to the studies
included in this review, exercise positively impacted the quality
of life of hypertrophic cardiomyopathy patients. A study by
Dorian et al. conducted two Randomized Controlled Trials and
concluded that moderate-level exercise increased exercise ca-
pacity and reduced symptoms of hypertrophic cardiomyopathy®.
To further interpret the results in the context of existing research,
it is important to consider how different kinds and intensities
of exercise may impact the quality of life in hypertrophic car-
diomyopathy patients. For instance, aerobic exercises such as
jogging or swimming may enhance cardiovascular fitness and
heart health, while resistance training such as lifting weights
might improve physical function and muscle strength. Addition-
ally, the impact of exercise might vary among subgroups, such
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Inclusion Flowchart for Studies on the Impact of Exercise on Quality of Life in Hypertrophic
Cardiomyopathy Patients

Total number of papers in initial search
(n=18,600)

l

Papers that did not meet Title Review criteria

| Title Review I

l

Total number of papers whose titles included keywords of
1) HCM, 2) exercise, 3) quality of life or related terms

(n=40)

> (n = 18,560)

Papers that didn’t meet the criteria in the

Abstract Review i

# of papers excluded after abstract review
(n=21)

l

Abstract
(n=19)

# of papers excluded atter full text review for

| Full Text Review

l

# Studies included in final sample

(n=28)

as obstructive versus non-obstructive hypertrophic cardiomyopa-
thy patients or different age groups'. For example, obstructive
hypertrophic cardiomyopathy patients with reduced blood flow
may benefit from specialized exercise programs addressing their
specific symptoms, while elderly patients may require exercise
regimens that emphasize safety and effectiveness. Younger pop-
ulations that are not strong enough to do resistance training can
also benefit from aerobic exercises such as walking.

Strengths and limitations

One strength of this review is the inclusion of many Random-
ized Controlled Trials. The results of this review are widely
generalizable due to the lack of age restrictions in the study
inclusion criteria, and there were no limitations on the type of
quality of life measurement used. There were no specifications
on the sample size of each study. However, this study includes
multiple limitations. Only English studies were included. This
review was limited to the literature currently available on this
topic; as demonstrated by the low number of articles that met
inclusion criteria, this topic area represents an opportunity for
future research.

reasons of: 1) did not measure QOL or related terms.
2) did not involve exercise
(n=13)

Future research

A key direction for possible research would be to expand on
Wasserstrum et al.’s study that discussed how patients with
a lower exercise capacity at baseline, specifically those who
were capable of less than 6.8 metabolic equivalents, reaped the
greatest benefits from exercise. Future studies could determine
whether this trend is consistent across different populations and
settings, which would help in improving exercise recommenda-
tions for hypertrophic cardiomyopathy patients with different
levels of exercise capacity. Clinically, this could lead to more
personalized exercise regimens tailored to baseline capabilities,
maximizing outcomes for patients with the most limited exercise
capacity. Another possible area of research would be a more
focused study on the impacts that exercise has on the quality of
life of specifically children with hypertrophic cardiomyopathy.
Comprehending how exercise affects younger patients could
inform age-specific interventions, which are vital for improving
long-term quality of life from an early age. Physicians could
use this information to create pediatric exercise programs that
are both safe and effective for young hypertrophic cardiomyopa-
thy patients, potentially changing the course of the disease by
encouraging healthier lifestyle habits from childhood.
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parabiadhask stabyy, |7 IEOpberbitell | Cos- hypertraphic candiomycpathy patients, with the strangest comelations
and cardisgedmarary 1 Aslen T i, Factionad e bistvamen NYHA class, peak VW02, and KOO0 seores, indicating that patient R
esercise results in Michnp Wimg shudy perceived health satus with physici and
hypertraphic abjective fenctional capacity measurements, warranting further studies
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dations, with some reporting a significant impact on quality of
ooty life, supporting more permisshve exercise restrictions in HCML
¥ishay Wasserstrum
L Ingna Babarova In & sty of 45 HCM patients, exercise rehabilitation
Efficacy and safety of 2. Do Lot 3. imiproveed exercise capacity and guality of life, particalarly in those with
embreise rohatiitation in m""'" Kupersiein 3, o ndomined lower baseling exeecise capacity, with no significant adverss events,
patients with bypertrophic uel Shechier 3, bl trial = suggesting that esercise programs are safe ard beneficial for HOM nfe
cardiompopathy O Fretmerc 3, Gad patienis, thessgh further research i needed o refine patient selaction
Sag 4, Robrt and cutcomes.
3,
Michael Arad 3
Rebecca © Lubien, 1 A survey and of with HOM that those with
mllml J dificulty i Eelly Orenand 2 Lisa a history of competitive athletics and strong athletic identity experienced
acthuand Post,3 Irfan M Asild 54 significant psychalogical difficalry and lifestyle changes following exercise nfa
with Matthew T udy restrictions, with issues including weight gain and reduced socal support,
e Wheeler 5 ard highlighiting the need for targeted support and adaptation strasegies from
ey Colleen Caleshus clinicians,
Effect of Moderate- Sara Saber, MO,
Intensity Exercise Traiming  MS1; Matthew The RESET-HOM trial d i that d intersity asrabic
on Peak Dwygen Wheeler, M3, Randamized 3% eeercise training led to a small but statisically significant increase in peak  Minnesota Uiving With Heart
Consumption in Patients  PRD2; Jenniler cantral trial ‘OaygEN consumption in patients with hypertrophic cardianvyopathy Faillure Ouestiorraine (MLHF)
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Reported Outcomes
Conclusion what-is-cardiomyopathy-in-adults/hypertrophic-

Together, this review supplements the existing research to show
that exercise has wide-reaching effects on not only the physical,
but also the social and emotional well-being of individuals. Even
for patients with cardiac conditions, exercise has been shown
to be broadly beneficial, though future research is warranted
to confirm this finding across all subgroups of hypertrophic
cardiomyopathy patients in addition to less prevalent cardiac
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