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Background. Individualized exercise instruction on a regular basis may be desir-
able for people with Huntington disease (HD). Sustained interventions, however, may
not be the most feasible for lifelong disease management. It is critical, therefore, for
physical therapists to find ways to facilitate engagement in independent exercise
programs. The capabilities of DVD technology can make the DVD a useful format to
facilitate engagement for people with HD who have motivational and cognitive
problems.

Objective. The purpose of this study was to explore how people with HD used
a home-based exercise DVD and how it was perceived by the participants and their
caregivers.

Design. An exploratory, mixed-method design was used in this study.

Methods. Fifteen participants with HD were provided with an exercise DVD,
developed by the authors, to support their engagement in a home-based exercise
program. Exercise diaries were used to record adherence rates. Semistructured
interviews were conducted to explore what factors affected the usability of the DVD.
Conversations were audio recorded and fully transcribed. Content analysis approach
was used to analyze the interviews.

Results. Most of the participants (11/15, 73.3%) adhered well to the use of the
DVD. Participants felt that the exercises were suitable. Commitment of the caregiver
as a key to the success of the program was the main theme that emerged from the
data. Participants identified barriers and facilitators that affected adherence to using
the exercise DVD and described management strategies that helped promote adher-
ence to the exercise program.

Conclusions. The DVD was perceived to be suitable and supportive. The DVD
could be appropriate for use in supporting people with HD to engage in exercise at
home, either outside of therapy sessions or upon completion of a therapy program.
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Huntington disease (HD) is an
inherited, neurodegenerative
condition resulting in clinical

symptoms of progressive movement
disorder, cognitive deficits, and
behavioral changes and leading even-
tually to loss of independence in all
functional activities. The disease is
progressive, with no known cure,
but there is some evidence to sug-
gest that physical therapy combined
with exercise is a valuable tool for
maintaining and improving mobility,
strength, balance, and function in
this population.1,2 Early engagement
and participation in regular physical
activity, outside of scheduled
therapist-supervised clinic appoint-
ments, may promote achievement of
physical therapy goals in this popu-
lation.3 Certainly, regular engage-
ment in home-based exercise pro-
grams have been shown to facilitate
patient self-management and empow-
erment in other neurological condi-
tions such as stroke and Parkinson
disease.4,5

There are a number of factors,
including cognitive and motivational
issues, that may influence the ability
of people with HD to engage in unsu-
pervised exercise programs.3 Exer-
cise adherence in this population is
suggested to decrease after profes-
sional supervision stops and patients
no longer receive external support
or feedback about their progress.1,3

There is clearly a need to develop
methods that facilitate patients’
engagement in and adherence to an
independent exercise program. The
technology capabilities of DVD/vid-
eotape (such as the use of subtitles,
music and rhythm, and demonstra-

tion and structuring of content)
make it a useful format to facilitate
engagement in such programs, par-
ticularly for people who have moti-
vational and cognitive problems, as
is common in people with HD. Such
audiovisual methods have been used
in different clinical settings and dis-
ciplines, with positive outcomes6–9

and better adherence.10,11

An exercise videotape has been used
to successfully support a person
with mid-stage HD to follow a home
exercise program.12 In this single-
case study, the participant was

highly motivated and adhered very
well to the 14-week exercise pro-
gram. This single-case study is the
first to use an exercise videotape to
support an independent exercise
program in the HD population. More
detailed information about the
potential application of such meth-
ods is needed.

The aim of this study was to explore
how people with HD and their care-
givers used a home-based exercise
DVD. Specifically, we set out to
investigate whether people with HD
would adhere to the home use of the

Available With
This Article at
ptjournal.apta.org

• Demonstration Video: “Circuit
Resistance Training Section of
DVD”

The Bottom Line

What do we already know about this topic?

Regular involvement in an individualized exercise program may be desir-
able for people with Huntington disease (HD). However, barriers to
exercise exist for any individual attempting to engage in an independent
exercise program. Recently, DVD/video technology has been used suc-
cessfully to improve outcomes and participation in self-care regimens in
different clinical settings and patient populations. Very little is known
about whether people with HD would use an exercise DVD at home and
what factors would influence their participation.

What new information does this study offer?

This study demonstrates the usefulness of using DVD/video to help peo-
ple with HD begin and adhere to a home-based exercise program. The
study identifies physical, cognitive, and motivational factors as barriers to
a DVD/video home exercise program. Factors that facilitate participation
in a DVD/video home program are participants’ self-confidence and belief
that the exercise program will help them manage their disease. The study
highlights the important role of the caregiver in encouraging people with
HD to exercise. An exercise DVD can be a useful resource to promote
sustainability of home-based exercise programs in this population.

If you’re a patient or a caregiver, what might these
findings mean for you?

Patients with HD and their caregivers should consider use of an exercise
DVD as a means to help engage in an exercise program. Caregiver support
is particularly important to such a program, particularly for people with
HD, who have low motivation and more significant physical and cognitive
problems.
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exercise DVD and what factors
would affect its usability. Quantita-
tive and qualitative data were com-
bined to provide multidimensional
information about the participants’
adherence to the use of the exercise
DVD.

Method
Participants
This report focuses on the specific
issues surrounding adherence to the
use of an exercise DVD in people
with HD. The data reported here
were gathered as part of a larger
study exploring the feasibility and
potential benefits of the use of this
exercise DVD. A convenience sam-
ple of 15 people with mid-stage HD
were recruited from the Cardiff HD
clinic at the University Hospital of
Wales. Potential participants were
first screened by the clinic neurolo-
gist for the following inclusion crite-
ria: (1) a diagnosis of manifest HD
confirmed by a neurologist plus a
positive genetic test, (2) a Total
Functional Capacity Scale (TFC)
score of at least 3, (3) self-reported
or physician-reported difficulties
with walking or balance, and (4)
maintenance of a stable medical reg-
imen for 4 weeks prior to initiation
of study and ability to maintain a sta-
ble regimen for the course of study.
Participants were excluded if they
had a history of coexisting neurolog-
ical conditions, such as stroke, or if
they had a medical condition that
prevented them from completing
the exercise program. Potential par-
ticipants were approached by the
clinic neurologist during their annual
clinic appointment and were invited
to participate in the study. All par-
ticipants gave their consent before
the start of the study.

Demographic data about partici-
pants’ age, sex, and living status
were collected. The TFC was used to
define disease stage. This scale quan-
tifies a participant’s ability to per-
form both basic and instrumental

activities of daily living. Scores on
the TFC range from 0 to 13, with
higher scores indicating higher func-
tioning. A categorical classification
of disease severity is based on these
scores, which are grouped into 5
stages: stage I (TFC scores�11–13),
stage II (TFC scores�7–10), stage III
(TFC scores�3–6), stage IV (TFC
scores�1–2), and stage V (TFC
score�0).13 Stage I corresponds to
early-stage HD, stages II and III cor-
respond to middle-stage HD, and
stages IV and V correspond to late-
stage HD. Cognitive status was
assessed using the Unified Hunting-
ton’s Disease Rating Scale (UHDRS)
cognitive subscale. This subscale is a
valid measure of assessing cognitive
status in people with HD, in which
higher scores reflect better cognitive
functioning.14

Participants’ characteristics are
shown in Table 1. Data presented are
coded as P1 to P15; this coding adds
to the transparency of the process
while protecting the anonymity of
the participants and allows the
reader, at the same time, to gain an
understanding of the source of the
information.15 All participants were
able to walk independently with or
without an assistive device, and most
of them (n�13) had a full-time
caregiver.

Procedure
The exercise DVD that was used in
this study was developed based on
consultations with people with HD
and physical therapists who work
routinely with this population.16 The
DVD contains 5 sections of exercises
(Fig. 1) (see video demonstrating
one of the DVD sections available at
ptjournal.apta.org). The first section
is focused on warm-up and flexibility
activities. The second, third, and
fourth sections focus on strength,
flexibility, balance, and endurance
exercises specifically tailored for
people with HD and on training to
perform functional tasks of moving

from a sitting to a standing position,
stepping up onto stairs, and getting
on and off the floor. The fifth sec-
tion focuses on relaxation, stretch-
ing, and breathing techniques. Flex-
ibility exercises are designed to
maintain overall muscle length and
potentially counteract the secondary
effects of dystonia,17 a common
symptom in HD. Balance exercises
focus on narrowed and altered base
of support and dynamic balance dur-
ing performance of upper-extremity
movements.

All participants were provided with
the exercise DVD, which was indi-
vidually prescribed with subsections
based on the participants’ specific
abilities. Suitable exercises from the
DVD were chosen and taught to par-
ticipants by a physical therapist who
conducted a follow-up home visit to
ensure correct execution of the exer-
cises. During the home visit, poten-
tial benefits and risks of performing
the exercises were discussed with
participants, and advice about inten-
sity of the exercises, equipment
required, precautions, and postural
instructions was provided. In addi-
tion, instruction and a demonstra-
tion on how to use the DVD and to
perform the exercises were given by
the physical therapist during this
home visit. This instruction and dem-
onstration were given in the pres-
ence of the caregiver (if applicable),
who was asked if he or she would
help the participant if needed.

All participants were contacted
weekly via telephone by the same
physical therapist to monitor their
progress. During the telephone calls,
participants were asked whether
they had performed the exercises
during the previous week, how often
they performed the exercises, what
exercises they performed; whether
they had difficulties in performing
any of the exercises; and whether
they had any concerns they would
like to discuss. Participants were
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encouraged to progress their exer-
cises by gradually increasing the
number of repetitions while decreas-
ing the number and length of rest
breaks and increasing the level of
exercise progression. For example,
standing from a sitting position was
encouraged to be progressed by
increasing practice repetitions,
decreasing the number and length of
rest breaks, and lowering the height
of the chair. Participants were asked
to complete the exercises at least
3 times a week for 8 weeks and to
keep a record of their exercise pro-
gram in an exercise diary (Appendix
1).

Data Collection
Participants’ self-reports about their
perceptions of their involvement in
the exercise program were assessed
using the short form of the Intrinsic
Motivation Inventory (IMI). The IMI
is a multidimensional questionnaire
that evaluates an individual’s interest
and enjoyment, perceived compe-
tence, effort, value and usefulness,
and felt pressure and tension while

performing a given activity.18 The
interest/enjoyment subscale is con-
sidered a self-report measure of
intrinsic motivation. The perceived
competence, effort, and value/use-
fulness subscales are regarded as
positive predictors of intrinsic moti-
vation, with higher scores indicating
better motivation. The pressure/ten-
sion subscale is considered a nega-
tive predictor of intrinsic motivation,
with lower scores indicating better
motivation.

Semistructured interviews were
used mainly to explore factors that
affected the usability of the exercise
DVD at home. A schedule that
included both open and closed ques-
tions (Appendix 2) served as a guide
to the topics covered during the
interview. Each interview focused
the discussion on debriefing the rate
of adherence during the course of
the program and exploring how peo-
ple used the exercise DVD at home.
The main caregiver was present at
the interview in most cases (n�13);
caregivers were invited to partici-

pate in the interviews and to provide
clarifications where necessary. All
interviews were audio recorded and
lasted between 30 and 45 minutes.

The interviews were fully tran-
scribed into text. This process of full
transcription helped to strengthen
the trustworthiness of the data by
avoiding selective recording of the
information.19 To ensure the truth
value (credibility)20 of the study, the
accuracy of the transcripts was con-
firmed by an independent researcher
and by consultation with the
participants.

Data Analysis
Quantitative analysis. Average
adherence rates across the study
period were calculated as the num-
ber of exercise sessions reported as a
percentage of potentially expected
exercise sessions prescribed for the
8 weeks. For the purpose of analysis,
we used 50% of participation as a
cutoff point of adherence; partici-
pants were considered to have a
good adherence if they reported per-
formance on at least 50% of the pre-
scribed sessions. Reasons for non-
adherence were documented.

Descriptive data for TFC and UHDRS
cognitive scores and all IMI subscales
were calculated. Additionally, the
Mann-Whitney U test for indepen-
dent samples was used to assess for
any differences between those who
adhered and those who did not
adhere to the exercise program. Cor-
relations among adherence rate, IMI
subscale scores, TFC score, and
UHDRS cognitive score were calcu-
lated using the Spearman correlation
coefficient to determine the interre-
lationship among these factors and,
in particular, to explore whether dis-
ease severity, cognitive score, and
the participants’ self-reported expe-
rience regarding their involvement
in the program would relate to the
adherence rate.

Section 1: Flexibility and warm-up Section 2: Balance and coordination

1. Neck stretches
2. Shoulder rolls
3. Horizontal shoulder flexion
4. Arm circles
5. Hand stretches
6. Ankle circles
7. Calf muscle stretches
8. Hamstring muscle stretch
9. Lying supine twist
10. Quadriceps muscle stretch
11. Prone press-ups
12. Kneeling child’s pose

1. Standing with feet together, eyes open
2. Standing with feet together, eyes closed
3. Standing on one leg
4. Tandem standing
5. Forward lunges
6. Side lunges

Section 3: Circuit resistance training Section 4: Strengthening

1. Sit-to-stand repetitions
2. Shoulder press with weights
3. Squatting
4. Shoulder abduction with weights
5. Trunk rotations and reaching with weights
6. Step-ups

1. Bridging
2. Alternate arm and leg raises
3. Plank
4. Instruction on getting on/off floor

Section 5: Cool down and relaxation

1. Cat/camel stretch
2. Trunk rotations
3. Breathing exercises

Figure 1.
Sections of the exercise DVD.
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Table 1.
Participant Characteristicsa

Participant General Information
Caregiver

Involvement

UHDRS
Cognitive
Subscale
Scoreb

TFC
Score

Stage
of the

Disease

P1 Female, aged 69 years at interview Yesc,d 160 3 III

P2 Female, aged 41 years at interview Yesc,d 197 6 III

P3 Male, aged 25 years at interview Yesc,d 128 5 III

P4 Female, aged 55 years at interview Yesd 76 5 III

P5 Female, aged 59 years at interview Yesc,d 63 5 III

P6 Female, aged 67 years at interview No 201 9 II

P7 Male, aged 42 years at interview Yesc,d 84 5 III

P8 Male, aged 78 years at interview Yesc,d 50 5 III

P9 Female, aged 51 years at interview Yesd 221 11 I

P10 Male, aged 38 years at interview No 233 9 II

P11 Female, aged 72 years at interview Yesc,d 88 3 III

P12 Male, aged 41 years at interview Yesc,d 198 5 III

P13 Male, aged 51 years at interview Yesc,d 57 4 III

P14 Male, aged 64 years at interview Yesc,d 73 5 III

P15 Male, aged 51 years at interview Yesc,d 130 6 III

a UHDRS�Unified Huntington’s Disease Rating Scale, TFC�Total Functional Capacity Scale.
b UHDRS cognitive subscale score �200 indicates high cognitive functioning, UHDRS cognitive subscale score �100 indicates moderate cognitive
functioning, and UHDRS cognitive subscale score �100 indicates very low cognitive functioning.
c Caregiver was involved in supporting the participant during the exercise program.
d Caregiver was involved in the interview.

Table 2.
Characteristics of Adherence to the Use of the Exercise DVD

Participant

Reported Participation in
the Program (Maximum

Adherence�24
Sessions) n (%) Reasons for Nonadherence (if Applicable)

P1 24 (100) None

P2 21 (87.5) 3 sessions were missed due to illness

P3 22 (91.7) None

P4 2 (8.3) Lack of the support from the caregiver

P5 6 (25) Caregiver-participant interpersonal relationship

P6 22 (91.7) 2 sessions were missed due to holiday

P7 22 (91.7) 2 sessions were missed due to illness

P8 10 (41.7) Caregiver-participant interpersonal relationship

P9 23 (95.8) 1 session was missed due to being busy with a special occasion at home

P10 23 (95.8) 1 session was missed due to illness

P11 20 (83.3) 4 sessions were missed due to absence of the caregiver

P12 21 (87.5) 3 sessions were missed due to absence of the caregiver

P13 2 (8.3) Caregiver-participant interpersonal relationship

P14 24 (100) None

P15 20 (83.3) 4 sessions were missed due to illness

Use of a Home-Based Exercise DVD in People With Huntington Disease

January 2012 Volume 92 Number 1 Physical Therapy f 73

D
ow

nloaded from
 https://academ

ic.oup.com
/ptj/article/92/1/69/2735166 by guest on 20 M

arch 2024



Qualitative analysis. A content
analysis approach21 was used to ana-
lyze data from the interviews.
Responses from closed questions
were analyzed using a priori coding
(Appendix 2), and responses from
open questions were analyzed using
an inductive approach in which
codes emerged from the data. The
qualitative data analysis package
NVivo (version 8.0.163, QSR Interna-

tional Pty Ltd, Doncaster, Victoria,
Australia) was used to aid the analy-
sis process in which codes were
placed as nodes. A procedure of cod-
ing and recoding was used20; the
transcripts were read and re-read to
do further coding and refinement.
This process was continuous and
entailed comparing codes from an
interview with the codes from a
newer interview, which helped to

identify prompt questions. After
open coding for the first 8 tran-
scripts, the remaining transcripts
were coded using the existing codes
and by adding new codes on encoun-
tering data that did not fit into exist-
ing codes. Following identification
of codes from each transcript, the
modeler option in NVivo22 was used
to help with ordering the codes, link-
ing them together and clustering
them into categories and subcatego-
ries. The transcripts with their codes
were made available to an indepen-
dent researcher (the same researcher
who checked the accuracy of the
transcripts) for review, and through
discussion we refined and defined
the codes and their relationship to
each other, as well as to the main
question that was being investigated.
Final codes were agreed upon within
the research team and were sent to
the participants for member check-
ing to ensure they agreed that our
interpretations represented their
ideas. Final codes were further cross-
checked and triangulated with infor-
mation obtained in relevant available
literature, thus confirming content
and final conclusions.23

Results
Exercise Adherence
Characteristics of adherence to and
frequency of completion of the pre-
scribed exercises from the DVD dur-
ing the 8-week period are shown in
Table 2. Four participants (P4, P5,
P8, and P13) did not adhere well to
the use of the exercise DVD and per-
formed fewer than 50% of the pre-
scribed sessions (Fig. 1).

Table 3 presents the descriptive data
for the TFC, the UHDRS cognitive
subscale, and the IMI subscales for
participants who adhered to the pro-
gram (n�11) and those who did not
adhere to the program (n�4). The
mean score on UHDRS cognitive sub-
scale and the IMI pressure/tension
scores were significantly different
between those who adhered and did

Table 4.
Correlations Between Adherence Rate, Total Functional Capacity Scale (TFC) Score,
Unified Huntington’s Disease Rating Scale (UHDRS) Cognitive Subscale Score, and
Intrinsic Motivation Inventory (IMI) Subscale Score

Scale (n�15)
Correlation With

TFC Score

Correlation With
UHDRS Cognitive
Subscale Score

Correlation With
Adherence Rate

TFC .64a .35a

UHDRS cognitive subscale .64a .57a

Adherence rate .35a .57a

IMI subscale

Interest/enjoyment .44 �.01 .09

Perceived competence .45 .37 .39

Effort/importance .11 .16 .37

Pressure/tension �.75b �.53a �.63a

Value/usefulness �.12 �.32 �.24

a P�.05.
b P�.01.

Table 3.
Average (SD) Total Functional Capacity Scale (TFC), Unified Huntington’s Disease
Rating Scale (UHDRS) Cognitive Subscale, and Intrinsic Motivation Inventory (IMI)a

Subscale Scores of Participants Who Adhered to the Program and Participants Who
Did Not Adhere to the Program

Scale

Participants Who
Adhered to the
Program (n�11)

Participants Who
Did Not Adhere
to the Program

(n�4) P

TFC 6.1 (2.5) 4.7 (0.5) .34

UHDRS cognitive subscale 155.7 (58.13) 61.5 (11) .003

IMI subscale

Interest/enjoyment 4.9 (1.62) 3.7 (1.3) .85

Perceived competence 5.6 (1.13) 3.5 (1.3) .14

Effort/importance 6.4 (0.72) 5.8 (0.8) .23

Pressure/tension 2.4 (1.26) 5.1 (1.4) .04

Value/usefulness 6.4 (0.71) 4.5 (0.6) .41

a For each item of the IMI, a response on a scale of 7 points indicating how true the statement of the
item is given (1�“not true at all,” 7�“very true”). A lower score of the pressure/tension subscale and
higher scores of all of the other subscales indicate a positive outcome.
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not adhere to the program. There
were no significant differences
between the TFC score and scores
on the other IMI subscales.

Correlation coefficients between
adherence rate, TFC score, UHDRS
cognitive subscale score, and the IMI
subscale scores are reported in Table
4. Adherence rate was significantly
correlated with the TFC score, the
UHDRS cognitive subscale score,
and the IMI pressure/tension sub-
scale score. Correlations of adher-
ence rate with IMI interest/enjoy-
ment, perceived competence, effort/
importance, and value/usefulness
subscale scores were not significant.

Semistructured Interviews
All participants who adhered to the
program agreed that the DVD was
simple and easy to follow and that
the prescribed exercises were suit-
able for them. Analysis of the inter-
views revealed barriers and facilita-
tors to using the exercise DVD. The

DVD barriers fell mainly into 3 cate-
gories: physical factors, cognitive
factors, and lack of motivation. Par-
ticipants discussed strategies that
they used to manage these barriers,
which improved their adherence to
the program. The facilitators fell into
2 subcategories: (1) cues provided
by the DVD and (2) a person’s self-
efficacy and his or her outcome
expectations. The sections below
describe these barriers and facilita-
tors and the participants’ manage-
ment strategies, and some illustrative
quotes are provided. A summary of
the categories and subcategories of
interview analysis and their relation-
ship to each other is provided in Fig-
ure 2.

Barriers in Using the Exercise
DVD and Management
Strategies
Physical factors. A majority of
participants felt that HD-related
physical problems limited to some
extent their ability to perform the

exercises independently. Most of the
participants who completed the
exercise program felt that some of
the exercises were difficult to per-
form due to the interference of cho-
reic movements or secondary to
their perceived balance problems.
Some participants at stage III needed
their caregivers to assist with the
exercises shown in the DVD, but
participants at earlier stages were
able to do the exercises indepen-
dently without the caregiver being
involved. Participant 3 said:

I needed my husband actually to be
with me. I do not think I would man-
age to do them by my own because of
the choreic movement, balance prob-
lems, and. . .the power and things
like that.

Cognitive factors. In addition to
physical factors, cognitive problems
were a main issue that potentially
limited the participants’ ability to
independently use the exercise DVD.

Caregiver involvement

Facilitators

Management
strategies

Management
strategies

Barriers

Factors influencing the usability of a home-based exercise DVD for people with Huntington disease

Barriers to using the exercise DVD and
management strategies

Physical factors Cognitive factors
Lack of

motivation

Support from the
caregiver

–Additional cues
–Prompts
–Feedback on
  performance

–Encouragement
  by the caregiver

–Exercise part of
  the routine

Facilitators in using the exercise DVD and
management strategies

Outcome expectations
and self-efficacy

Support provided by
using the DVD itself

Auditory and visual
cues with real-life
demonstration

–Education about
  benefits
–Demonstration how
  to use the DVD
–Telephone calls
–Support provided by
  the caregiver

Figure 2.
Summary of main area, categories, and subcategories of interview analysis.
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Participants who were moderately to
severely cognitively impaired were
unable to do the exercises on their
own, including the 4 participants
who did not adhere to the program.
The participants believed that this
inability to perform the exercises
was not necessarily due to their
physical limitations but rather
because at times they were unable to
understand from the DVD what they
were required to do. Participant 4
said:

I watched the people—what they
were doing on the DVD—but I could
not actually see if I was doing it right.

Lack of motivation. Participants
also discussed issues related to lack
of motivation as another main factor
that affected their use of the exercise
DVD. The use of strategies such as
trying to fit the program into a daily
routine helped to maintain motiva-
tion and influenced adherence. Par-
ticipant 6 said:

It was just difficult to get myself into
it. Obviously, people with HD do
have difficulties to start new activity.
However, making these exercises
part of the routine would make it eas-
ier to maintain.

Facilitators in Using the Exercise
DVD and Management
Strategies
Cues provided by using the DVD.
All participants who completed the
exercise program felt that the DVD
was a supportive mechanism to help
them initiate and adhere to a home
exercise program. Participants dis-
cussed the advantages of using the
DVD to demonstrate the exercises
versus using drawings of the exer-
cises in a paper format. They com-
mented that the main advantage of
using the DVD is that it provided
additional visual and verbal cues to
ensure correct execution of the exer-
cises. Participant 1 said:

The visual thing of using the DVD
makes it much easier to do it, because

to do things that have to be commit-
ted to memory, particularly in my
case [where] memory is a problem, is
impossible. So the visual cues of the
DVD make it easy to do.

The DVD was used in different ways
by participants to derive the support
that they needed. The more
advanced participants who com-
pleted the exercise program (TFC
score �9; 8/11) needed to play the
DVD at each session to do the exer-
cises. The less advanced participants
(TFC score �9; 3/11 [P6, P9, and
P10]) used the DVD at the beginning
of the program and then were able to
integrate the exercises into their
daily routine and refer to the DVD or
the exercise booklet only if needed.

Self-efficacy and outcomes
expectations. Expectations of
outcome and self-efficacy were 2
important concepts that emerged
from the discussion with the par-
ticipants that positively influenced
their motivation and consequently
facilitated their adherence to the use
of the DVD. In terms of outcome
expectations, most of the partici-
pants who adhered to the exercise
program believed that their involve-
ment in this program would help
them to manage their condition. Par-
ticipant 10 said:

What I was just saying to myself—this
is an important kind of thing, and I
have to do it. I have to do it because
it can be beneficial for my balance
and my walking.

In terms of self-efficacy, some of the
participants who adhered to the pro-
gram believed that feeling confident
about how to use the DVD and how
to do the exercises safely helped
their adherence. Participant 9 said:

I felt that I have to do something to
regain my balance, but I was not sure
how to go about it, and having this
program just helped because I felt
that I am doing the right thing in the
right way.

Participants felt the weekly tele-
phone calls were an important com-
ponent of maintaining adherence to
the program and positively affected
their belief in their own ability to
effect meaningful change. Partici-
pant 9 said:

The phone calls were very important
to keep me on the program. We kept
communicating, and you were
answering my questions, so I felt I
was on the right track. I do not know
how well motivated I would be with-
out them.

In addition, all participants who
adhered to the program agreed that
the education session provided at
home at the beginning of the pro-
gram was important to help them to
initiate the exercise program and to
promote their self-efficacy. Partici-
pant 3 said:

The home visit was very useful
because I can only see what people
on the DVD are doing, so it is good
that you saw how I was doing things.
This gave me assurance that I was
doing it right from the beginning.

Although some participants who
adhered to the program thought that
one session was enough to feel fully
confident about how they should
progress their exercises, others felt
that providing more sessions during
the first few weeks of the program
would have been beneficial. One
participant suggested that providing
feedback from a distance using Web-
based technology would be useful,
rather than having a face-to-face ses-
sion that would require either the
patient or the therapist to travel.

Master Theme
All subcategories of barriers and
facilitators related to a master theme
that emerged from our analysis: com-
mitment of the caregiver was a key
to the success of the program. Rea-
sons for nonadherence to the pro-
gram were attributed to the lack of
commitment of the caregiver or
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poor caregiver-participant interper-
sonal relationship. Participant 5 and
her caregiver discussed how the
caregiver-participant interpersonal
relationship would affect the par-
ticipant’s adherence to the program.
She said: “We could not agree on
how to do things.” The caregiver of
this participant clarified by saying:

She did the exercises with you when
you visited us at home, but she would
not do them with me because men-
tally she has authoritarian issues, she
is more likely to do things with other
people who’ve got medical authority
rather if it is someone from the family.

As noted earlier, some participants
needed their caregivers to help with
their performance of the exercises
because of some physical limitations.
In cases of cognitive impairments,
the use of strategies such as
prompts, verbal cues, and feedback
on the participant’s performance
provided by the caregiver was vital
to help the participant to accomplish
the exercises successfully. Partici-
pant 3 said: “I always needed my
nurse. . . .” The caregiver of this par-
ticipant clarified by saying:

He always needed his nurse to be
there. She was providing him with
occasional prompts like make sure
your hand’s on the chair, touch the
chair, move closer, or put the chair
closer.

For the majority of the participants
who adhered to the program,
involvement of the caregiver was
necessary to manage motivation by
providing continuous encourage-
ment. Participant 11 said: “Motiva-
tion was a big issue. . . . ” The care-
giver of this participant added some
clarification. The caregiver said:

If I was not there, she would think
“Do I need to do my exercises?” The
problem is that she needed to be
prompted to do it.

Support provided by the caregiver
also seemed to influence self-

efficacy. Participant 4, who did not
adhere to the program, explained
how the lack of the support from the
caregiver influenced her adherence
negatively. The participant said:

I was panicking. I do not know why
myself. I just felt that I would be OK
if there was somebody sitting there
while I was doing the exercises.

Discussion
To our knowledge, this is the first
study that documents the adherence
rates to unsupervised home exercise
programs in people with HD. Adher-
ence is defined as the extent to
which people follow the prescribed
components of their exercise pro-
gram.24 In this study, most of the
participants adhered to the use of
the exercise DVD; 11 participants
reported adherence to at least 83.3 %
of the prescribed sessions, and only
4 participants reported adherence
on a maximum of 41.7% of the pre-
scribed sessions. Interestingly, rea-
sons for nonadherence were all
attributed to the commitment of the
caregiver or to the caregiver-patient
relationship. It was evident that the
successful involvement of the care-
giver was a key to the success of the
program, particularly with patients
who were more advanced in the dis-
ease process. Participants did not
adhere to the program if they lacked
support of a caregiver or if they had
a negative relationship with their
caregiver about the caregiver’s role
in supporting them on completing
the program. This finding is impor-
tant and suggests that physical ther-
apists should work cooperatively
with the caregiver, supporting the
caregiver’s self-efficacy and building
his or her confidence about the
important role that he or she can
play in supporting the patient with
HD to engage in an independent
exercise program. More research
investigating the potential role of the
caregiver on supporting people with

HD to engage in an independent pro-
gram is warranted.

Data from the IMI subscales indi-
cated positive results about how par-
ticipants who adhered to the pro-
gram perceived the use of the
exercise DVD. The IMI pressure/ten-
sion subscale resulted in a relatively
low score, which indicates that over-
all, participants did not experience
pressure during the use of the exer-
cise DVD. The IMI effort/importance
and value/usefulness subscales
resulted in very high scores, which
suggest that the participants felt they
produced a good amount of effort to
work on the exercises from the
DVD; they believed that it was
important for them to do the exer-
cises, and they were satisfied with
the results.

Significant differences between
those who adhered and those who
did not adhere to the exercise pro-
gram were seen only on the pres-
sure/tension subscale of the IMI.
There was a trend toward lower
scores in all of the other subscales in
those who did not adhere to the pro-
gram, but these scores were not sig-
nificant. Further investigation is
needed on a larger sample. The sig-
nificant correlations between adher-
ence rates, UHDRS cognitive scores,
and IMI pressure/tension subscale
scores (and the significant differ-
ences between IMI pressure/tension
subscale scores and UHDRS cogni-
tive scores) suggest that participants
who were more cognitively impaired
may have found it more difficult to
perform the exercises and, there-
fore, experienced more pressure,
which may have had a negative influ-
ence on their adherence to the
program.

Although most participants used the
exercise DVD successfully and man-
aged to adhere to its use very well, a
number of barriers that could affect
the performance of the exercises
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and the adherence to the use of the
exercise DVD were reported. Each
of these barriers was a disease-
specific factor, and the barriers
included physical impairments, cog-
nitive impairments, and lack of moti-
vation. These findings are in agree-
ment with what has been identified
about barriers to independent exer-
cise in people with HD.3 In terms of
physical impairments, participants in
this study, particularly those in more
advanced stages of the disease, felt
that balance deficits and choreic
movements had an impact on their
independent use of the exercise
DVD. These participants needed
their caregivers to help with the
actual performance of the exercises
but were still able to gain benefit
from participation.

In contrast to the physical impair-
ments, cognitive problems were
reported to act as a main barrier to
the independent use of the exercise
DVD, particularly at the more
advanced stages, which is consistent
with our quantitative analysis. Cog-
nitive symptoms are an early sign in
HD in which difficulties in maintain-
ing attention to a task, manipulating
information, and planning can be
recognized.12 These symptoms may
progress to include disorders of
memory retrieval and eventually
global dementia.25 Given that both
the number and severity of cognitive
impairments increase with the pro-
gression of the disease, they have
greater impact on the ability to learn
new motor tasks, including the per-
formance of new exercises, at the
more advanced stages of the disease.
However, participants in this study
indicated that strategies such as
prompts, verbal cues, and feedback
on their performance provided by
the caregiver helped to successfully
support the accomplishment of the
exercises and minimized the effect
of cognitive impairment on their
ability to perform the exercises from
the DVD. Additional verbal cues and

prompts provided by the caregiver
were crucial in enhancing usability
of the exercise DVD in the presence
of cognitive impairment.

The DVD itself was perceived by par-
ticipants as a supportive mechanism
that helped in completion of the
exercises, particularly in the pres-
ence of cognitive impairments. The
DVD provided participants with a
real-life demonstration, which was
viewed by the participants as being
superior to the written instructions
or printed illustrations. The DVD
approach augments the information
provided by attention-focusing ver-
bal and visual cues. The literature has
illustrated that such cues are impor-
tant to maintain correctness of per-
formance of an imitative motor task;
the visual feedback is important to
guide the imitation of the perfor-
mance, and the verbal description is
important to assist with processing
the visual information of the
task.11,26

Lack of motivation was reported to
act as another barrier to adherence
to the regular use of the exercise
DVD. Lack of motivation is a main
feature of the disease that could act
as a barrier to initiating a new life
routine such as an exercise pro-
gram.1 Particularly in the realm of
exercise training, people with HD
may feel helpless, hopeless, and
reluctant to participate in any exer-
cise program,27 considering the pro-
gressive and degenerative nature of
the disease and the number of losses
that they might experience as a
result.

Because motivation is vital to adher-
ence,28 finding strategies to improve
motivation is a key to the success of
any therapy program. In this study,
outcome expectations and self-
efficacy were 2 main factors
reported by participants that helped
them to maintain their motivation
and, therefore, facilitated their

adherence to the use of the exercise
DVD. There is a clear link in the
literature among outcome expecta-
tions, self-efficacy, and adherence to
an exercise program.29,30 In a study
that examined factors promoting
adherence to a walking program in a
group of elderly adults, participants’
belief in their ability to do the exer-
cises safely (self-efficacy) and the
recognition of the benefits of the
exercises (outcome expectations)
were 2 key factors.31 Outcome
expectation relates to the belief that
specific consequences will result
from specific personal actions.32,33

In this study, this concept seemed to
be important in the initial adoption
of the use of the exercise DVD; most
of the participants who adhered to
the use of the exercise DVD indi-
cated that their involvement in this
program was because of their belief
that the use of the exercise DVD
would be beneficial to manage their
condition. In terms of self-efficacy,
people need to believe that they
have the ability to affect their own
health and that they have the tools to
do that. High self-efficacy implies
that a person is capable of control-
ling his or her own behavior.32,33 In
this study, factors that contributed to
participants’ self-efficacy and, there-
fore, to their motivation to continue
with the use of the exercise DVD,
included the belief in their ability to
use the exercise DVD appropriately
and to do the exercises safely.

Caregiver involvement and home
visit support and telephone calls by
the physical therapist to monitor
progress were factors perceived by
the participants to promote self-
efficacy and facilitate their engage-
ment in the use of the exercise DVD,
which, in turn, contributed to adher-
ence. Factors that would promote
self-efficacy in this population need
further investigation. Behavioral
motivation techniques, which have
been used successfully in patients
with PD to promote self-efficacy and
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consequently engagement in physi-
cal activities, can be explored to
engage people with HD in exercise
programs.34 In this strategy, counsel-
ing is used to promote a behavioral
change through working closely
with participants. The strategy
includes education about the bene-
fits of physical activity, advice about
suitable activities, identifying and
overcoming any perceived barriers
to engage in physical activity, setting
goals, and recruiting social support.

The suggestion of utilizing Web-
based technology rather than face-
to-face sessions merits some consid-
eration. Telemedicine has been suc-
cessfully applied in other popula-
tions such as people with stroke,
cerebral palsy, and obstructive sleep
apnea syndrome to monitor the
delivery of therapeutic interven-
tions.35–38 Although further investi-
gation in this area is needed, the use
of telemedicine technology could be
beneficial to people with HD to sup-
port their engagement in the inde-
pendent use of the exercise DVD or
in any other unsupervised exercise
programs.

In conclusion, this study demon-
strated that the exercise DVD was
perceived to be suitable to facilitate
people with HD to engage in an inde-
pendent, home-based exercise pro-
gram. Although the settings of home-
based programs do not allow social
interaction, their advantage is the
convenience of doing the exercises
when a person is able, not having to
travel to an exercise facility, and
reduced direct cost to the patient.3

In addition, there is support for the
home approach in that delivering
training programs in the home in
people with neurodegenerative dis-
ease have been shown to promote
efficient transferability of skill acqui-
sition.39,40 It seems, therefore, that
innovations such as a DVD can play a
supporting role in the provision of
physical therapy, offering choice in

the way that exercises can be deliv-
ered outside therapy sessions or
between consultations. Given that a
number of factors affect the usability
of the exercise DVD in this popula-
tion, this study suggests that thera-
pists should work in collaboration
with patients in evaluating their
specific considerations on delivering
the exercise DVD to ensure its
acceptability.

Study Limitations
The rate of adherence of people with
HD to the home use of the exercise
DVD in this study was very good,
although there is a possibility that
participants might have potentially
overreported their participation.
Every effort was made by the
researchers to cross-check the
reported participation, and reported
adherence was confirmed with the
caregivers (if applicable) and with
participants during the weekly tele-
phone calls and at the time of the
interviews. Therefore, we assume
that overreporting was unlikely to be
a factor in this study.

Given the cognitive issues and com-
munication difficulties in this popu-
lation, we considered structured
interviews to be the most appropri-
ate method to ensure meaningful
responses. Although the highly struc-
tured format of the interview sched-
ule provided mostly survey-type
data, the interviews included some
open questions to which qualitative
analysis was applied.

In qualitative research, there is the
possibility that the researchers’
views may influence interpretation
of the data. However, when we
asked the participants in this study to
comment on the categories that we
developed, they provided positive
feedback, thus contributing to the
credibility of the results. Findings
from this study might not be trans-
ferable to the general HD population
because of the small sample that

was used and considering that the
majority of the participants were
moderately to severely cognitively
impaired, with minimal representa-
tion of people with HD who were
mildly cognitively impaired. The
sample also was a convenience sam-
ple of people who were recruited
from a clinic that was actively
involved in physical therapy
research and in which patients were
committed to research in general,
which might have influenced our
findings. Future studies should
include a larger number of partici-
pants with a wider range of impair-
ments recruited from different sites
and go beyond our content analysis
aiming to develop theory or seek
understanding of the lived experi-
ence about adherence in this
population.
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Appendix 2.
Interview Schedule of Evaluating the Home Use of the Exercise DVD

Closed Questions A Priori Codes

Was the training program suitable for you?
What do you think about the overall structure of the DVD?
Was it easy to navigate and follow?

Suitability of the exercise DVD

Did you have difficulty in performing the exercises?
Can you explain?

Barriers

Was the home visit useful? Were the telephone calls useful? Facilitators

Open questions:
Please state if you were using the exercise DVD.

Prompts: If yes,

• How often were you using the exercise DVD?
• What exercises have you performed, and how long was each session?
• Can you explain how you were performing the exercises?

Prompts: If never,

• Can you explain why you think you have not performed the exercises?

Please describe what you have liked most and least about the program.
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