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Abstract

Background and purpose There is evidence that strength training can be beneficial for young people with cerebral palsy. To successfully
implement a strength-training programme the physiotherapist should consider factors that can affect adherence. This study explored factors
that influence adherence to a home-based strength-training programme for young people with cerebral palsy.

M ethodsEleven young people with cerebral palsy and their parents were interviewed after completing a six-week home-based strength-training
programme that led to improved lower limb strength. The in-depth interviews explored issues related to adherence. Transcripts of the interviews
were coded independently and themes on adherence to strength training were developed.

Results Two themes emerged categorised as: environmental factors and personal factors. Environmental factors optimising adherence included
emotional and physical support from family members, provision of equipment, provision of an exercise logbook, having a programme with

a small number of exercises, and the role of the physiotherapist as exercise coach. The main personal factors influencing adherence were
motivation, autonomy, and the effort involved in completing the exercises, while some participants commented on health issues and time
management.

Conclusions The personal and environmental factors that influenced adherence to a simple yet effective strength-training programme for
young people with cerebral palsy can be influenced and facilitated by the physiotherapist.

© 2004 Chartered Society of Physiotherapy. Published by Elsevier Ltd. All rights reserved.
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Introduction e the programme runs for a sufficient time (usually a mini-
mum of six weeks) for the benefits to acciud—13]
Strength training can be beneficial for young people

with cerebral palsy. A recent review of 10 empirical stud-  AS strength training involves effort, it is necessary that
ies [1-10] concluded that strength training can increase time for recovery be allowed between training sessions. For
muscle strength in young people with cerebral palsy and this reason, most strength-training programmes comprise
that there were no adverse effects, such as increased spagnly three exercise sessions per week.

ticity [11]. Further, there was evidence in the review that ~Many programmes have required intensive supervision or
strength-training improved motor activities including walk- €Xpensive equipment. For example, isokinetic dynamome-

ing ability. ters with individual supervision have been used in a number
The key elements of a strength-training programme are of studies[2,3,5,9] It may not be feasible for a physiother-
that apist working independently and with limited resources to

implement such a programme. A home-based programme
e sufficient resistance is applied so that only a relatively using simple equipment may be more feasible.
Sma” number of I’epetitions (Usua”y IeSS than 12) can be To Successfu”y imp|ement the programme, the physio_
completed before fatigue; therapist must also consider factors that affect adherence.
e resistance is progressed as strength increases; Adherence is the extent to which a client completes the
active element of treatment effectively following advice

* Corresponding author. Tek:61-3-9479-5766: fax+613-9479-5768.  and instructiond14] and comprises a wide variety of be-
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programme, attending therapy appointments and performingTable 1 '
home-based exercis¢s5]. Adherence has been identified ~Participant details

as an area of high priority for research in physiotherapy pseudonym Age Parent Mobility level/assistance
[16]. Investigation of the factors associated with adherence (years) interviewed
to a home-based strength-training programme in young peo-Susie 14 Mother Walked without assistive devices
ple with cerebral palsy lends itself to a qualitative analysis, Zeifla ig |’\\/|Ao$er J\‘/’V?ksijng'ihpmtnt S“_C':_S do
: : athy other alked without assistive aevices
by explorlng the perceptlons Of the people WhO Complete Samantha 14 Mother Walked without assistive devices
the programme. lan 14 Father and Two sticks and two ankle foot
The aim of this study was to identify factors that may mother orthoses
influence adherence to a home-based strength-training pro-Nicole 17 Mother Two sticks
gramme for young people with cerebral palsy, based on Grant 8 Mother Vl’s'ker and two ankle foot
H F orthoses
the perceptions of participants who had completed a pro- Ty 9 Mother Two forearm crutches and two
gramme. ankle foot orthoses
Kieran 11 Father Two forearm crutches and two
ankle foot orthoses
M ethods Michael 14 Father and  One forearm crutch
mother
Deﬁign Hayley 11 Mother Walked without assistive devices

This study used a qualitative research design utilizing . i , i
in-depth interviews. The study received ethics approval from €NiNg programme, one parent was interviewed (eight moth-
Hospital and University Human Ethics Committees. The par- €rS: One father). For the remaining two both parents were
ticipants in this study comprised the experimental group in a nterviewed.
randomised controlled trial evaluating the effects of strength
training[17]. At a follow-up measurement session held three Srength-training programme
months after completing a 6-week strength-training pro-
gramme, the participants in the strength-training group and Participants completed a home-based programme of exer-
their parents were invited to an interview for the qualitative cises designed to strengthen the major support muscle groups
study. All 11 young people with cerebral palsy and their of the lower limb: the ankle plantar flexor, knee extensor
parents accepted and gave informed consent. This study fo-and hip extensor muscle groups. The exercises were: bilat-
cused on the factors that influenced participation and adher-eral heel raises off the edge of an aerobic step; bilateral half
ence to the strength-training programme. The results of thesquats using a large inflatable ball (55 cm) to guide the move-
outcomes of the strength-training programme, based on thement; and step-ups on an aerobic step. At the first session,
perceptions of the participants, have been published else-the physiotherapist supplied the equipment (large inflatable

where[18]. ball, aerobic step, backpack and free weights), taught the ex-
ercises and adjusted training load to ensure a strengthening
Participants effect. The training load was adjusted by adding free weights

to a backpack worn by the participant so that they could

Participants were 11 young people with cerebral palsy complete between eight and ten repetitions of each exercise
and their parentsTable J. Inclusion criteria were that the  correctly before fatigugl3]. Participants were instructed to
young people with cerebral palsy were aged between 8 andcomplete three sets of each exercise three times a week for
18 years, had spastic diplegic cerebral palsy, and were able tahe 6 weeks of the programme. Participants were provided
follow simple instructions. Four boys and seven girls (mean with a logbook to record the details of exercises completed
age 12.7 years, S.D. 2.8) were all verbally articulate and at each session. The physiotherapist visited the participant
attended mainstream schools. Seven walked independentlyat home at the end of the second and fourth weeks to check
with an assistive device, while four walked unaided. Two of that exercises were performed correctly, provide advice and
the participants were classified at level |, two at level Il, and progress the training load.
seven at level lll (indicating more disability) on the Classi-  All participants were instructed to continue with their
fication of Gross Motor Functiofl9]. All participants had usual daily activities, including school and sport. They also
been managed by orthopaedic specialists and at the time ofattended their normal physiotherapy program, typically lim-
this study had no orthopaedic deformity or demonstrated aited to a school consultation of about 45 min once or twice
major equinus deformity. Orthopaedic managementincludeda month providing therapy did not include strength train-
multilevel surgery (at least 24 months prior to this study), ing. It was not expected that this physical activity at school,
isolated calf lengthening or botulinum toxin for the manage- sport or physiotherapy would lead to any strength changes,
ment of dynamic equinus. Parents of the participants were as specific requirements of progressive resistance exercise
also interviewed. For nine of the participants in the strength- are required to increase strengt3].
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Analysis of the logbooks showed that participants were during the interview. The broad areas were the practicality
adherent to their prescribed programme, completing an of doing the programme, the effort involved in the exercise
average of 16.9 (S.D. 2.3) of the scheduled 18 training programme, and the usefulness of the exercise logbook.
sessions. The logbooks also showed that training load pro- Interviews were tape-recorded and each conversation was
gressed with the average load added for each exercise mordully transcribed. Copies of transcripts were returned to
than doubling in that time. Compared with a control group, participants to check for accuracy and to add any new infor-
participants in the strength-training group significantly mation[20]. No alterations were suggested. To ensure par-
increased lower limb strength at 6 weeks (experimental ticipant anonymity each participant was given a pseudonym.
(mean increase= 5.6kg, S.D. 6.3); control(mean =
—0.2kg, S.D. 6.3);F(1,19) = 458, P = 0.046) and at  Analysis
the follow-up session 12 weeks later (experimental (mean
increase= 10.6kg, S.D. 12.0); control (meaa- 0.7 kg, The transcripts were independently read and re-read by
S.D. 7.0); F(1,19 = 6.25, P = 0.041) [17]. During the three of the researchers (KD, NT, HMcB), and all passages
interview, each participant’s evaluation of the benefits of were coded with a descriptive word to identify the cate-
the programme was recorded on a 10-cm visual analoguegory. One researcher coded the data using software (QSR
scale with the anchors ‘not worthwhile’ and ‘extremely NUD*IST 4, Non-numerical Unstructured Data Indexing
worthwhile’. Responses were all towards the ‘extremely Searching and Theorizing, Qualitative Solutions & Research
worthwhile’ end of the scale, with parents giving a mean Pty Ltd., Australia), while two researchers coded responses
rating of 8.9 (range 7.1-10.0, S.D. 1.0) and young people amanually. After initial coding the research team met and

mean rating of 7.9 (range 5.5-10.0, S.D. 1.7) out of18]. compared results. Similar codes were grouped together as
themes. At this stage the research team identified the re-
Interviews lationships between the themes and the key elements of a

strength-training programme identified from a search of the
One of the investigators (HMcB) conducted all the inter- literature[11-13]
views, and the participants chose the times and settings of
the interviews. Nine participants were interviewed in their
homes and two were interviewed at the University. Parents Results
were not present when their child was interviewed; and the
young person was not present during the parental interview. Thematic analysis identified two categories of variables
The interviewer was not known to the participants and had affecting adherence to a home-based strength-training pro-
not been involved in the strength-training programme. gramme: environmental and personal factéfig ( 1).
In-depth interviews were used to explore the factors that
affected the ability to participate in a strength-training pro- Environmental factors
gramme. A preliminary schedule of questions was developed
to guide the interview. The schedule contained broad areas The major environmental factor influencing adherence to
to be discussed and was revised as new topics were raise@ home-based strengthening programme was reported to be

Adherence to strength training programme

Emotional/physical . . Time
. |t e —
support —™| Environmental Factors Physiotherapist Personal Factors management
Autonomy / \ Health
; Motivation Effort
Equipment
Programme factors
Exercise (duration of session,
logbook exercises)

Fig. 1. Factors contributing to adherence to strength-training programme for young people with cerebral palsy.
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emotional and physical assistance from family members, Other environmental factors reported related to pro-
particularly the parents. Many participants emphasised thegramme factors such as the number of exercises prescribed
importance of emotional support: “It would need verbal en- each session: “the fact that it was just three simple exercises
couragement to just keep going” (Nicole's mother). lan said made it a lot easier.. keeping it simple to three practical

“it was more that | wanted to know if | was doing them exercises was important” (Nicole’s mother). “I wouldn't be
right. .. Mum would be there and say go up harder or do looking to increase the programme. | thought the three ex-
this better or something like that”. Physical support to help ercises was enough” (Grant’s mother). The relatively short
with tasks such as setting up the equipment, adding weightamount of time it took to complete each exercise session
or providing assistance with balance was also important for “was a selling point for Tracy” (Tracy’s mother).

most participants: “I don't believe | could have done itcom-  Support from a physiotherapist was a further factor iden-
pletely without help” (Nicole). “He couldn’t do the exercises tified by some participants. It was considered important for
unless we were around. we had to be here to help” (lan’s  the physiotherapist who developed and monitored the pro-
father). gramme to understand the principles of strength training

Another environmental factor reported to influence ad- and be “an experienced leader” (Cathy’s mother). Petria’s
herence was the availability of suitable exercise equipment. mother stated that it was important to have a “visiting phys-
Some patrticipants reported that providing equipment suit- iotherapist as a back up” and Samantha found that she was
able for use in the home-based training programme wasmore confident in doing the programme once “the physio-
“an essential part of the programme” (Petria’'s mother). therapist came and showed me how to do it all’. Another
Participants also reported that without the equipment it important role for the physiotherapist was to act as an exer-
would be difficult because “it's not there ready for you, cise coach. For example, Nicole’s mother reported that “the
it's not accessible so you tend to say “oh, I'm too busy at home visiting physiotherapist helped me get back on track”.
the moment”(Petria’s mother). However, a small number Some parents reported that it was beneficial to have an ex-
of problems were reported with some pieces of equipment, pert who was external to the family to take on this role: “I
particularly the backpack. Susie found that the straps onthink she would take more notice of someone else not their
the backpack “were rather thin and it felt uncomfortable”, mother” (Cathy’s mother). A further role identified was for
while Nicole said “it was difficult to have the weights on the physiotherapist to be available to work with the family
my back in the backpack because they weren't evenly fitted to problem solve individual issues that arose during the pro-
and they sometimes seemed to pull me over or put me off gramme. This was particularly related to solving equipment
balance.” Although there were some equipment problems, issues and monitoring how the exercises were performed.
these did not appear to affect adherence, with several par-Grant's mother reported that it was important for the phys-
ents developing solutions to these problems in consultationiotherapist to “watch Grant do a set and for her (the physio-
with the physiotherapist. For example, Petria’s mother “put therapist) to be able to say look, posturally, this is not great
two of the smaller weights on her arms as arm bands andfor your child and that perhaps you could do that (reduce
a foam exercise belt, like a kidney support belt with the the weights or modify the exercise).”
rest of the weights placed around her waist”. To stop the
weights moving round in the backpack during the exercises Personal factors
Susie “velcro’d them to the bottom of the bag”.

Provision of an exercise logbook was another factor men- A personal factor important for adherence was the
tioned as important for adherence by many of the partici- participant’s ability to decide whether to participate in the
pants. The exercise logbook which contained a description of programme: “My daughter undertook to do the programme
each exercise and enabled participants to record the amounand she was quite in agreement with it, so we had an agree-
of weight lifted and the number of sets and repetitions done ment at home that she would undertake the responsibility
each session as well as any comments about the session, wdsr setting aside the space and the time of day and so forth”
regarded by almost all participants as being “very useful” (Tracy’s mother). “He did it because we agreed that we
(Michael’'s mother). “I really liked that logbook. It was a were going to do it” (Grant’s mother).
useful reminder of what to do and how much weight, and  One of the main personal factors influencing adherence
we needed that, but | liked it specifically for comments” was reported to be motivation on the part of the young per-
(Grant’s mother). The logbook was also helpful because “it son. Belief that the programme could lead to meaningful
kept me on track” (Nicole) and it was reported to be a mo- changes to their lives was important in providing motivation
tivational tool: “It gave him something to work against and for some young people: “I did it because | want to walk”
set the challenge for next time to work against If we (Kieran). Others emphasised that trying to increase the effort
didn’t write down what he did, | don't think he would have put in each exercise session was motivating: “He knew he
done half as much because there wouldn't have been thewanted to improve on each session so it became a very imp-
incentive” (lan’s mother). “Having it (the logbook) there vi-  ortant goal for him .. he didn’t quit and he was determined”
sually was a reminder and it was a motivator too” (Nicole’s (Michael’s father). “She was happy with herself for progress-
mother). ing things” (Petria’s mother). “He wanted to do the exercises
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and to do better and to increase the effortcompeting One of the most important factors in implementing a
with himself gave him added motivation” (lan’s father). strength-training programme is for the physiotherapist devel-
Related to the personal factors of motivation and auton- oping and monitoring the programme to understand the key
omy was the realisation of the participants that strength- principles of strength training. To increase muscle strength
training involved a considerable amount of effort: “There the training intensity needs to be progressed (i.e. the load is
was a lot of effort involved but | got there (Petria)”. Petria’s increased over time as muscles become stronger), the pro-
mother commented “she would get really very hot and gramme should comprise one to three sets of each exercise,
sweaty from it because of the physical exertion”. The within each set muscle fatigue is reached within 812 repeti-
amount of effort involved was also a novel experience for tions, rest periods of approximately 2 min are given between
some of the participants: “It (my normal physiotherapy each set of exercises, exercise sessions are performed two to
programme) was not half as intense (as strength-training)” three times per week with at least one day between each ex-
(Susie). “She’s never done any weights before. It's really ercise session, and the programme must be adhered to for at
physically challenging for her to do it and she had never least 6 weekgL3]. Therefore, the dosage of strength-training
encountered that type of programme” (Petria’s mother). programmes is quite different from the exercise dosages
However, the amount of effort involved was perceived by commonly prescribed by physiotherapists. Physiotherapists
some participants to be a negative factor: “I didn't like it (the often prescribe exercises that emphasise sub-maximal effort
programme) much because it was pretty hard” (Hayley). repeated a number of times during the day (E2d]), per-
Some participants identified health factors such as fatigue haps more concerned with training a skill rather than with
and bouts of illness as having an effect on adherence to thegaining muscle strength.
programme. “Sometimes | got like tired or stressed out so  The role of physiotherapist as coach was a factor that pro-
| didn’t actually feel that | could do it because | was not moted adherence to the strength-training programme. This
feeling too good” (Nicole). Although many of the young role included progressing exercise dosage and monitoring
people reported that they had experienced a bout of illnessexercise technique, as well as providing emotional support
during the programme, this appeared to slow progression ofand encouragement. Positive attention by the physiothera-
the programme rather than lead to missed sessionsi “ pist has been identified as important in helping convey value
was sick as well so that made it hard it was hard to to the exercise programnj22]. Another important task for
get back” (Petria). Susie reported that “occasionally you get the physiotherapist is to be available to work with families to
tired and | did have a bit of a kidney infection in the middle. solve individual problems that arise during the programme
That didn’t help, particularly when you’re a bit hunched up including the need to modify exercise equipment.
going ‘I can't lift the weight'. So there are probably a couple Facilitating and maintaining the young person’s motiva-
of places in the logbook where | go from 15 (kgs) back to tion throughout the duration of the programme was one of
12, and then back to 15 again”. the most important factors for adherence to the strength-
A number of participants emphasised the importance training programme. Motivation is important because
of effective time management. Competing activities such increased strength can only occur if the young person exerts
as family, social and school functions commonly reduced effort. There are a number of things the physiotherapist can
the amount of time available to complete the exercise pro- do to facilitate motivation. First, provision of information
gramme. Almost all of the participants commented that about the possible benefits of strength training for people
“... fitting it all in time-wise, that was hard” (Samantha). with cerebral palsy because it is particularly important that
“We did have a bit of a problem in finding the time to the benefits are important and meaningful to the young
do it as regularly as we should have” (Michael's mother). person and their family. Improvements in physical activity,
Despite having busy social and family lives, participants mobility and the ability to participate more fully in societal
“did try to fit it in no matter what was happening” (Nicole). roles, have greater meaning than changes in impairments
“With time, we just made time” (Hayley's mother). such as muscle strength, joint range of movement or mus-
cle stiffness. Second, the physiotherapist could develop a
written contract with the participant. As part of recruitment
Discussion for this research project each participant and their parent
was provided with detailed written information about the
A growing body of evidence confirms that strength-training programme. They were given an opportunity to ask any
programmes can be beneficial for people with cerebral questions and clarify any issues. Only then were they asked
palsy. However, the efficacy of these programmes dependsto provide written informed consent to participate in the
on adherence. This qualitative study provides informa- programme.
tion about factors affecting adherence to a home-based As the results show, autonomy about whether to partic-
strength-training programme for young people with cere- ipate in the programme was reported to be an important
bral palsy. The environmental and personal factors affecting factor for increasing adherence. The amount of effort in-
adherence identified have the potential to be influenced andvolved in strength training means that all will not embrace
facilitated by the physiotherapist. this form of exercise. Formally providing participants with
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a choice about whether they want to participate in exercise
programmes has previously been suggested as a technique Key messages

that positively influences adhereni@s]. o e A programme with a small number of exercises,
Encouraging and facilitating parental supportis important. provision of equipment and logbook, positively
The finding that the need for emotional support, particularly influenced adherence

from family members, is consistent with studies that have | ¢ Support from family members is important
shown that psychological support can increase adherence t0 o The autonomy, motivation and understanding of the

exercise programmg24,25] The results of this study show effort involved of the participant, all influence
that physical support is also important for young people with adherence

cerebral palsy, who commonly have problems with balance| o The physiotherapist has an important, facilitatory
and coordination. The physiotherapist in the role of facilita- role

tion can involve and educate the parents about their role in
providing positive emotional support, and, where appropri-
ate, demonstrating how to physically support their child. ~ Acknowledgements
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