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ABSTRACT
Objective: We examined the extent and nature of the
psychological difficulty experienced by athletic adults
with hypertrophic cardiomyopathy (HCM), correlates of
that difficulty and coping mechanisms.
Methods: A survey assessed athletic history and
psychological impact of exercise restrictions. LASSO
penalised linear regression identified factors associated
with psychological difficulty. Semistructured interviews
provided deeper insight into the nature and origins of
psychological difficulty.
Results: 54 individuals (33% female, mean age 55.9)
completed the survey. The majority were recreational
athletes at the time of restriction (67%). There was a
drop in athleticism after diagnosis, including time
spent exercising (p=0.04) and identification as an
athlete (p=0.0005). Most respondents (54%) found it
stressful and/or difficult to adjust to exercise
restrictions. Greater psychological morbidity was
associated with history of elite or competitive athletics,
athletic identity and decrease in time spent exercising.
16 individuals (44% female, mean age 52.4) were
interviewed. Long-term effects included weight gain
and uncertainty about exercising safely. The role of
exercise in interviewees’ lives contracted significantly
after restriction, from multiple functions (eg, social,
stress relief, fitness) to solely health maintenance.
Interviewees reported a unique form of social support:
having family and friends participate with them in lower
intensity exercise. Lack of understanding from family or
friends and avoiding exercise completely were
detrimental to coping.
Conclusions: Athletic adults with HCM experience
multifaceted, lasting difficulty adjusting to exercise
recommendations. These data can guide clinicians in
identifying patients at highest risk for distress and in
helping to bolster coping and adaptation.

INTRODUCTION
Hypertrophic cardiomyopathy (HCM)
confers an increased risk of sudden cardiac
death (SCD).1 2 To reduce this risk, indivi-
duals with HCM are advised to avoid high-

intensity exercise and competitive sports.3–5

Sports medicine physicians and cardiologists
have made significant strides in domains
such as understanding the incidence of SCD
in athletes, developing improved standards
for cardiovascular screening and better
defining resuscitation methods after cardiac
arrest.6 However, the psychological implica-
tion of restricting the exercise regimens of
individuals with inherited cardiovascular
disease needs further exploration. In prelim-
inary studies investigating the psychological
impact of having an inherited cardiovascular
condition, participants report that lifestyle
changes, especially exercise modification, are
one of the difficult aspects of living with
their disease.7 8 Studies investigating the psy-
chological impact of exercise restriction in
elite athletes note a variety of negative
emotions experienced upon restriction and

KEY QUESTIONS

What is already known about this subject?
▸ It is well established that elite athletes experi-

ence significant psychological distress when
restricted from exercise. Additionally, clinical
observations show even recreational athletes
experience distress when restricted; however, no
research has been performed on the nature or
extent of this distress.

What does this study add?
▸ This study is the first investigation into the

nature and extent of the psychological distress
experienced by non-elite athletic adults with
hypertrophic cardiomyopathy when restricted
from athletic activity.

How might this impact on clinical practice?
▸ These data can guide clinicians in identifying

patients at highest risk for distress in response
to exercise recommendations and in helping to
bolster coping and adaptation.
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find that the length of exercise restriction correlates
with the severity of the distress experienced.9–11 Similar
studies note that social support from friends and family
and proper education from healthcare providers is
helpful in coping with this psychological distress.12 13

While these studies provide initial insights into the
impact of preparticipation screening and subsequent
restriction in elite athletes,9 14 very little is known about
the experience of non-elite athletes, who make up the
bulk of athletic adults with HCM.15

We sought to delineate the key features of the
psychological distress associated with exercise restric-
tions in active and athletic adults with HCM and to
identify correlates of distress. We also investigated
adaptive and maladaptive coping techniques partici-
pants used while adjusting to recommended exercise
modifications.

METHODS
The first step of the study involved a brief survey, which
garnered quantitative data on athleticism and distress.
For the second step of the study, a subset of survey
respondents who all identified as athletes or active indi-
viduals, and experienced distress were selected for
indepth interviews. The recruitment process is outlined
in online supplementary file 1.
The survey was mailed to all individuals with HCM

>16 years of age cared for at the Stanford Center for
Inherited Cardiovascular Disease (n=488). The survey
assessed self-identification as an athlete or active individ-
ual, athletic history, adherence with exercise restrictions
and psychological difficulty with exercise recommenda-
tions (see online supplementary file 2). Psychological
difficulty was assessed with two items on a five-point
Likert scale rating agreement that (1) exercise recom-
mendations were ‘difficult for me to adjust to’ and (2)
changes in exercise were ‘upsetting or stressful’. Survey
data were analysed in R.16 To assess what factors are
independently associated with greater psychological diffi-
culty, we performed multivariate linear regression mod-
elling using the LASSO method.17

To explore the dimensions of psychological difficulty
and coping mechanisms, we conducted semistructured
interviews with a subset of survey respondents.
Qualitative methodology such as interviews allows for
gathering of rich data regarding a social/psychological
phenomenon or lived experience.18 19 Interviewees were
purposively selected based on their survey responses,
using the following criteria: self-identified as athletes or
active individuals, following exercise recommendations
in some way for at least 1 year, self-described difficulty
adjusting to recommendations and English-speaking.
Interviews were conducted via telephone, recorded

and transcribed verbatim. Every interview was conducted
in English by a single interviewer for consistency, and
lasted 30–60 (mean 45) min. Interview questions are
listed in online supplementary file 3. Data saturation was

reached after 16 interviews, as no new themes had
arisen in the prior three interviews.18 19

Interview transcripts were analysed using adapted
grounded theory methodology.20 Initial codes and
themes were generated from review of a subset (4) of
interviews. Additional themes were added as they arose
in subsequent interviews.
This study received institutional review board approval

from Stanford University.

RESULTS
Participant demographics
A total of 54 respondents (33% female, mean age 55.9,
response rate 11.1%) completed the survey (table 1).
Survey respondents reported a marked drop in athleti-

cism (table 2). Fewer individuals self-identified as ath-
letes currently (14.8%) than prior to their diagnoses
(42.6%; p=0.0005). There was a drop in mean time
spent exercising (6.2 hours/week 2 years prior to diag-
nosis to 4.7 hours/week currently, p=0.04). The majority
(81.5%) participated in competitive athletics at some
point in their lives and six had been elite competitors;
however, only seven survey respondents (13%) indicated
they were currently engaging in competitive athletics
(p<0.0001) and none were elite.
The majority of individuals indicated they found exer-

cise recommendations stressful and/or difficult to adjust

Table 1 Survey respondent and interviewee

demographics and characteristics

Survey

respondents

(N=54)

Interviewees

(N=16)

Gender

Female 18 (33%) 7 (44%)

Male 36 (67%) 9 (56%)

Age (range) 55.9 (26–87) 52.4 (28–68)

Time since recommendations to restrict athletic activity

(years)

<1 3 (6%) 0 (0%)

1–5 17 (31%) 5 (31%)

6–10 12 (22%) 6 (38%)

11–15 3 (6%) 1 (6%)

16–20 4 (7%) 4 (25%)

Self-identified, before diagnosis, as

Athlete 23 (43%) 9 (56%)

Active individual 46 (85%) 13 (81%)

Psychological difficulty 29 (54%) 16 (100%)

ICD n/a 6 (38%)

Family history

HCM n/a 7 (44%)

SCD n/a 2 (12%)

Suspicious history n/a 4 (25%)

Unremarkable n/a 5 (31%)

Data expressed as n (%) or mean (range).
Family history at diagnosis; HCM, hypertrophic cardiomyopathy;
ICD, implantable cardioverter defibrillator; SCD, sudden cardiac
death.
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to (29/41, 54%). Multiple indicators of athleticism were
independently associated with greater psychological diffi-
culty: perception by self or by others as an athlete prior
to diagnosis, prior elite athletics and current or prior
competitive athletics (see online supplementary file 4).
Individuals who spent more hours per week exercising
prior to diagnosis had greater psychological difficulty, as
did individuals who experienced a greater drop in their
weekly hours of exercise after diagnosis. Psychological
difficulty was not associated with age, gender, time since
restriction or hours per week spent exercising currently
(see online supplementary file 4). Of the 54 survey
respondents, 21 met our purposive sampling criteria for
interviews and 16 (9 male, 7 female, mean age 52.4)
were interviewed (table 1). Five interviewees had previ-
ously engaged in elite athletics (three on college varsity
teams; one in the Olympics; one on a national team).
All 16 interviewees indicated they were only engaging in
recreational athletics at the time of their exercise restric-
tion. Themes from interviews are outlined in table 3 and
further detailed below.

Role of exercise
Nearly every interviewee (15/16) indicated that exercise
served multiple purposes in their life prior to their diag-
nosis (see online supplementary file 5). The majority
(13/16) stated that sports and exercise had a large
social role in their lives, helping to create and maintain
friendships and/or romantic relationships. Interviewees
also reported that exercise helped them cope with stress
(7/16), maintain fitness (7/16) and manage other
health concerns, including diabetes, attention deficit
hyperactivity disorder and weight (6/16).

[Exercise] always played a very important role in my life.
I enjoy being fifty years old and am able to out do a lot

of twenty year olds. There are many other benefits as
well. It is a stress relief…I am in a very high stress busi-
ness and it helps me keep an even keel there…the social
aspect is… my friends are basically similar people…
there is a certain level of social compatibility that goes
along with it in that we all enjoy doing the same kind of
things. … (Male, age 52, restricted 2 years)

Interviewees also noted pure enjoyment (5/16) and
adrenaline or competitive aspects (5/16) as reasons for
prior participation in athletics. A quarter of interviewees
indicated that athletics was part of their career path
prior to their diagnosis; however, only one of these four
individuals reported they engaged in elite athletics.
Interviewees indicated that after diagnosis, exercise

lost most of its original functions in their lives. Half
reported that the current role of exercise was minimal
and not enough for them. Interviewees felt they could
not find ways to incorporate exercise into their lives in
the same way it once was. Half indicated that now their
main motivation for exercising was simply to maintain
their health.

I exercise to maintain my health but it’s not the center of
something that’s really enjoyable. And I still wish that I
could find a way to do that. (Male, age 66, restricted
8 years)

In contrast to the majority (13/16) that valued exer-
cise as a social outlet before diagnosis, no interviewees
identified exercise to have a social role in their lives cur-
rently. Six individuals reported that the loss of the social
outlet of athletics was difficult to adjust to.

Impact of exercise restrictions
On learning about recommended exercise restrictions,
the majority (13/16) of individuals experienced negative
emotions: sadness (9/16), feeling limited (4/16), fear

Table 2 Athletic characteristics of survey respondents

Survey respondents (N=54)

At peak

Before

diagnosis Currently

Athleticism*

Professional 1 (2%) 0 (0%) 0 (0%)

Elite 6 (11%) 0 (0%) 0 (0%)†

Competitive 28 (52%) 17 (31%) 7 (13%)†

Recreational 18 (33%) 36 (67%) 38 (70%)

None 1 (2%) 1 (2%) 9 (17%)

Hours/week

exercising

15.0 (7.80) 6.2 (4.69) 4.7 (3.73)†

Self-identify as

athlete

23 (43%) 8 (15%)†

Others identify

you as athlete

19 (35%) 7 (13%)†

Data expressed as n (%) or mean (SD).
*Professional, athletes receiving payment; Elite, Olympic or NCAA
athlete; Competitive, any athletics with tryouts; Recreational, any
athletics not requiring tryouts.
†p Value ≤0.01 for current versus prior.

Table 3 Major themes from interviews

Major themes Subtheme

Role of exercise

prior to diagnosis

Social outlet, stress relief, maintain

fitness, manage other health

conditions, enjoyment, epinephrine

rush

Role of exercise after

diagnosis

Minimal/not enough, solely health

maintenance

Impact of exercise

restrictions

Negative initial emotions, physical

changes, self-confidence change,

long-term negative emotions,

limited positive outcomes

Coping strategies Maladaptive: avoiding exercise,

new exercise, return to old athletics

Adaptive: education, new athletics/

pastimes

Support network Healthcare providers: education

Friends/family: participating in

modified exercise together
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(3/16) and denial about having a potentially lethal car-
diovascular condition and needing exercise restrictions
(3/16).

A doctor told me one of the first things that I couldn’t
do was scuba dive …and I remember thinking that it
wasn’t so much the loss of scuba diving; it was just the
fact that I couldn’t perform an activity…I just remember
thinking…‘is this how it’s going to be? I’ve got all of
these future restrictions’. (Male, age 48, restricted
8 years)

Most individuals (11/16) reported physical changes as
a result of their exercise restrictions with many (9/16)
citing weight gain and a few (2/16) citing loss of muscle
strength. Five individuals reported a change in self-
confidence associated with these physical changes.
Long-term emotional effects include fear and uncer-
tainty about how to exercise safely (8/16) and feelings
of limitation (7/16). Several interviewees (6/16)
reported that they still pined for their prior lives. Finally,
several individuals (5/16) reported they still continue to
struggle to decrease the intensity of exercise.

I went out for a little ride yesterday, but I think eight
years after it [the diagnosis] and [it’s] hard to slow
down. And it’s kind of disgusting because the impulse
and what feels good is still to go fast. (Male, age 66,
restricted 8 years)

The majority of interviewees (12/16) could not iden-
tify positive outcomes from their exercise recommenda-
tions when specifically asked. In contrast, nearly all (14/
16) could point to positive outcomes associated with the
diagnosis (but not with exercise modifications), includ-
ing knowing what was ‘wrong’ with them, being more
intune with their bodies, and refocusing their life prior-
ities. The four interviewees who were able to identify
positive outcomes from changes in their athletics
pointed to new hobbies and increased time with family
and friends.

Coping strategies
The majority of individuals (12/16) reported some sort
of coping strategy that they felt was maladaptive,
although the strategies varied between interviewees. Six
individuals reported that completely avoiding exercise
was detrimental. Many (9/16) tried to fill the role of
exercise with new athletics with about half (4/9) of
those individuals reporting that was not helpful because
of the drop in intensity level.

Well, one of the things I also tried was to do was play
golf. It was a joke. (Male, age 53, restricted 16 years)

Some individuals (5/16) chose to return to their prior
form of exercise at a lower intensity and for three indivi-
duals, this was unhelpful because they could not exercise
to the full extent of their previous abilities.

Well, one was to go back to the same sport and to try and
ride slow…I just couldn’t make an adjustment to do that
and it was maybe a mistake to do so. (Male, age 66,
restricted 8 years)

All interviewees were able to identify strategies that
successfully helped them adapt to the change in their
exercise regimen. Educating themselves on HCM and
the exercise recommendations was the most frequent
adaptive coping strategy (11/16), including participating
in research studies, support groups or educational con-
ferences as means to achieve this. Many (9/16) found
that getting involved in the HCM community helped
them cope. The majority (11/16) of individuals
reported that they were eventually able to learn to adjust
their exercise activities to fit their physician’s recommen-
dations. Four reported this happened as they naturally
came to terms with their diagnosis and exercise recom-
mendations; however, seven individuals reported that
their acceptance was not passive and that they had to
actively choose to work towards mental and emotional
acceptance.

What I did to help myself deal with the recommenda-
tions? I tried to work within them… I think it was more
just ‘this is what I can do and it sucks and it’s [expletive],
but I have to do something, so let me work within it and
see how it goes’. (Male, age 29, restricted 2 years)

While a quarter of interviewees found participating in
new forms of athletics unhelpful, six reported it was
beneficial. Additionally, some (6/16) interviewees found
engaging in new non-athletic pastimes helpful, such as
wine clubs, rifle shooting or astronomy. Of note, all
interviewees that found engaging in new pastimes or
new exercise helpful had previously used exercise as a
social outlet and most selected new pastimes were social
in nature. Finally, a handful of individuals (4/16)
reported they adapted to their exercise recommenda-
tions by adjusting their overall stress levels, including by
changing jobs or retiring.

Support network
Interviewees identified two main sources of support,
healthcare providers and friends and family, with helpful
and unhelpful things performed by these two groups.
Most (11/16) interviewees found education on both
their condition and exercise recommendations from
their healthcare providers to be helpful. Yet, many (7/
16) interviewees had received conflicting or inaccurate
information from healthcare providers, which they found
distressing. Similarly, interviewees also struggled with the
vagueness of the exercise recommendations; a majority
(11/16) indicated they wanted clearer and more con-
crete recommendations, such as a maximum heart rate, a
maximum speed or an individualised training plan.

They just give you the guideline and say ‘try to do as
much as you can. Have exercise in your life,’ but it’s not
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really more than general. I don’t get many specifics … I
would like to tailor it better [to me] to allow more oppor-
tunity for exercise to play a stronger role. (Female, age
63, restricted 19 years)

Beneficial support from friends and family included
doing modified exercise with the interviewee (9/16)
and talking about their restrictions and diagnosis (9/
16). Conversely, some said it was difficult when their
friends and family would not slow down their activities
or exercise with them. Some (5/16) interviewees indi-
cated that verbal and physical reminders of their restric-
tions were difficult and cited examples such as invites to
activities they could no longer partake in. Additionally,
the majority (10/16) of interviewees were negatively
affected by family or friends who did not understand
the emotional and physical difficulty of the exercise
recommendations.

Because a lot of times, if I was venting to a friend who
didn’t really play sports, they’re like, ‘Okay. Why are you
upset about it? I don’t really get it. Let’s just go to the
mall or go do something else’; but for people who are
athletes who are then told don’t exercise, it’s a little bit
different. (Female, age 28, restricted 10 years)

DISCUSSION
Our data reveal that active and athletic adults experi-
ence multifaceted, lasting psychological distress in
response to being advised to restrict their exercise
regimen. They also provide insight into the duration,
sources and nature of the distress experienced by these
individuals, adaption strategies and which individuals
are more likely to experience distress.
The high prevalence of psychological difficulty among

survey respondents and the lasting negative effects
reported by interviewees substantiate prior anecdotal
reports that for some people, lifestyle changes are a par-
ticularly hard part of having an inherited cardiovascular
disease.7 8 Notably, our findings on middle-aged active
and athletic individuals echo the negative emotions
experienced by younger, elite athletes pulled from sport
for a wide range of reasons.9–11 We show here that psy-
chological distress is not limited to young or elite ath-
letes. Consistent with prior reports,9–11 we find an
association between high level of athletic competitive-
ness and greater psychological difficulty. However, it is
notable that none of our survey respondents or intervie-
wees were engaging in high-level athletics at the time
they were advised to modify their exercise and only a
minority of them had ever engaged in elite athletics.
Thus, while distress may be greatest among the most
elite athletes, it is still present among recreationally
active adults. Our data reveal that athletic identity plays
an important role in shaping one’s experience, beyond
level of competitiveness. Even when accounting for pre-
vious competitive and elite athletics, those who were

perceived by themselves and/or others to be an athlete
experienced greater psychological difficulty.
It appears that the negative psychological impact of

exercise restrictions lingers. We found that the majority
of interviewees were still experiencing negative effects of
their restrictions many years later. Similarly, among
survey respondents, distress was not associated with
length of time since they had been advised to change
their exercise regimen. This is consistent with prior
work on temporary athletic restriction due to injury or
cardiovascular disease, which found the length of exer-
cise restriction correlates with the severity of distress
experienced.9–11 In contrast to many injured athletes
who return to sport, consensus recommendations for
individuals with HCM are for permanent restriction
from competitive and intense athletics.
The contraction of the role that exercise plays in one’s

life proved to be psychologically distressing for many
individuals as they struggled to fill its void. Consistent
with this, a greater drop in time spent exercising was
associated with greater psychological difficulty.
Additionally, it is striking that even many years after
pulling back from intense exercise, the majority of inter-
viewees could not identify positive effects from this
change in their lives. This is likely not representative,
given that we intentionally interviewed individuals who
had difficulty with exercise restrictions. However, the
stark contrast between their reports of positive effects of
the diagnosis and the lack of positive effects from exer-
cise recommendations is notable.
When attempting to fill the void of exercise, intervie-

wees often chose to pursue new pastimes, new forms of
athletics or involvement in the community. Generally, the
choice of coping strategies seemed to be highly individua-
lised and variable. Further confirming this is the variance
in maladaptive techniques used by interviewees. While
the majority of interviewees implemented a maladaptive
coping strategy at some point during their adaption
process, these strategies were highly variable and did not
seem to depend on interviewee’s demographics.
It is well established that social support is important in

coping and adaption in general21 and studies also find
this in athletic restriction specifically.13 22 Our data
provide insight into effective forms of social support spe-
cific to exercise restriction: having family and friends do
modified exercise with the patient and ensuring that
family and friends recognise and understand the emo-
tional impact of being limited athletically. The social
nature of athleticism is evident throughout our data. We
found that all individuals seeking new athletics or pas-
times had previously used exercise as a social outlet and
chose new athletics or pastimes that were social in
nature. It is also notable that being perceived by others
as an athlete was an independent factor contributing to
psychological difficulty. Taken together, these findings
underscore critical social components to the role of
exercise, athletic identity, psychological difficulty trig-
gered by restrictions, and coping.
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International guidelines differ somewhat in their
recommendations for athletes with inherited heart
disease, including in how specific they are about differ-
ent sports.5 23 There is also ongoing debate regarding
whether current exercise guidelines result in the over-
restriction of individuals with inherited cardiovascular
disease.24 Recent and active research aims to assess the
safety of exercise for these patients (ClinicalTrials.gov:
NCT02549664).24 25 The prevalent and lasting psycho-
logical distress observed in our sample supports the
need for a careful examination of exercise restrictions
for patients with inherited cardiovascular disease, includ-
ing consideration of the magnitude of the impact on
quality of life and the reduction in risk of sudden death.

CLINICAL IMPLICATIONS
Our findings show that the individuals at greatest risk
for psychological difficulty are those who have competed
at a high level, who have a strong personal and social
identity as an athlete and who experience a drop in
time spent exercising (table 3). Additionally, our find-
ings may help guide cardiologists, nurses and genetic
counsellors caring for patients with HCM in addressing
the psychological distress experienced by their patients
in response to exercise recommendations (table 4).
Our interviewees’ distress, difficulty with previous mis-

information and desire for concrete individualised ath-
letic recommendations all suggest that athletes with
inherited cardiovascular disease may benefit from spe-
cific clinical interventions to address their athletic needs.

LIMITATIONS
This study was limited to a self-selected population of
adult patients with HCM seen at the Stanford Center for
Inherited Cardiovascular Disease. The experiences of
this population may not be representative of patients
with other inherited cardiovascular diseases or of
patients managed in other settings. Since our interviews
intentionally focused on patients who had difficulty
adjusting to exercise recommendations, our data, by
design, cannot speak to the full range of psychological
effects triggered by exercise recommendations. In the
interest of survey brevity, we did not use a validated
measure of distress.

CONCLUSIONS
This study delineated key components of the psycho-
logical distress caused by exercise restriction in athletic
and active adults with HCM. This distress includes long-
term emotional effects of uncertainty while exercising,
feeling limited and a reduction in the role of exercise.
Additionally, this study highlights those individuals who
at highest risk for psychological morbidity: individuals
who previously competed at a high level, have a strong
personal and social identity as an athlete and those who
experience a drop in time spent exercising. Our findings

indicate the need for clinicians to specifically address the
emotional impact of exercise restrictions and provide
insight into how clinicians can help patients adapt.
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Table 4 Key clinical considerations regarding

psychological distress induced by exercise restrictions

Clinical

considerations Key points

Individuals at greatest

risk for distress

Identification by self and/or

others as an athlete

Prior high levels of athleticism

(elite athletics, competitive

athletics, greater hours per

week exercising)

Greater drop in hours per week

exercising

Exercise

recommendations

Clear exercise

recommendations

Application of exercise

recommendations to patient’s

own specific exercise activities

Role of exercise The role exercise plays in

patient’s life

Methods for patient to fill void of

exercise specifically focusing on

social outlet loss if important to

patient

Emotional impact Patient’s emotional reaction

Potential for long term, but

adaptable psychological impact

Grief of loss of exercise and role

it played

Potential referral to psychologist

Support system Communication of new exercise

recommendations with family,

friends

Friends, family participating in

modified exercise with patient

Possible lack of understanding

from some friends/family

Education of patient’s support

system about the emotional

difficulty of restricting exercise

Education Educational resources for

patient

HCM community connection

Beneficial and detrimental

coping techniques
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