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obszardw, ocenie bicmechanicznych brakdw oraz ocenie asymetrii.
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Online-based versus photos-based home programs on
upper extremity functions for children with hemiplegic
cerebral palsy following botulinum toxin injection

Internetowe i oparte na zdjeciach programy domowe usprawniajgce funkcje konczyn gornych dla
dzieci z porazeniem moézgowym potowiczym po wstrzyknieciu toksyny botulinowej

Eslam E. Hassan'2ACDEG) Khaled A. Mamdouh3®CD) Samia A. Abdel Rahman3(A.B.C.DEF)
Tarek E.l. Omar4A.C.DE)

Faculty of Physical Therapy, Cairo University, Egypt
2Ministry of Health Hospitals, Alexandria, Egypt

3Faculty of Physical Therapy, Cairo University, Giza, Egypt.
4Faculty of Medicine, Alexandria University, Alexandria, Egypt

Abstract

Background. Online-based home program allows continuous care at any time controls the economic demand and is considered as

a perfect method for infection control. This study was conducted to study the effect of adding online-based versus photos-based home
program to the traditional physical therapy program, on hand grasping skills and range of motion of wrist extension and forearm
supination of the affected upper extremity for children with hemiplegic cerebral palsy following botulinum toxin A injection.
Materials and methods. Thirty children with hemiplegic cerebral palsy were classified into two equal groups (A and B). Both groups
received traditional physical therapy program in clinic in addition to online-based home program for group (A) and conventional
photos-based home program for group (B). The measured variables were the grasp domains of Quality of Upper Extremity Skills Test
and range of motion of wrist extension and forearm supination using electronic digital goniometer for the affected upper extremity
before as well as after three successive months of treatment. Results. The study revealed significant improvement of all measured
variables in both groups in post treatment compared to pretreatment values. Regarding between groups comparison, there was
significant improvement in group (A) post treatment regarding grasp domain score compared to group (B), while there was non-
significant difference regarding the range of motion of wrist extension and forearm supination. Conclusion. Adding online-based
home program is more effective than adding photos-based home program to the traditional physical therapy program in improving
hand grasping skills in children with hemiplegic cerebral palsy.

Key words:
botulinum toxin A, cerebral palsy, online-based home program, upper extremity functions

Streszczenie

Informacje wprowadzajace. Internetowy program domowy pozwala na ciggta opieke w dowolnym momencie, kontroluje
zapotrzebowania i jest uwazany za doskonata metode kontroli infekcji. Niniejsze badanie przeprowadzono w celu zbadania wptywu
zastosowania programu domowego i programu opartego na zdjeciach w poréwnaniu do tradycyjnego programu fizjoterapii, na
umiejetnosci chwytania dtonig i zakres ruchu wyprostu nadgarstka i supinacji przedramienia dotknietej choroba konczyny gérnej

u dzieci z porazeniem mo6zgowym po wstrzyknieciu toksyny botulinowej A. Materiaty i metody. TrzydzieScioro dzieci z porazeniem
moézgowym potowiczym podzielono na dwie réwne grupy (A i B). Obie grupy byly poddawane tradycyjnemu programowi fizjoterapii
w Kklinice, oraz realizowaty internetowy program domowy w przypadku grupy (A) i konwencjonalny program domowy oparty na
zdjeciach w przypadku grupy (B). Mierzone zmienne to chwyt na podstawie testu jakos$ci umiejetnosci konczyn gérnych oraz zakres
ruchu wyprostu nadgarstka i supinacji przedramienia przy uzyciu elektronicznego goniometru cyfrowego dla dotknietej choroba
konczyny gérnej przed i po trzech kolejnych miesigcach leczenia. Wyniki. Badanie wykazato znaczng poprawe wszystkich
mierzonych zmiennych w obu grupach po leczeniu w poréwnaniu z warto$ciami sprzed leczenia. Jesli chodzi o poréwnanie miedzy
grupami, wystapita znaczna poprawa w grupie (A) po leczeniu pod wzgledem chwytu w poréwnaniu z grupa (B), podczas gdy nie
byto istotnej réznicy w zakresie wyprostu nadgarstka i supinacji przedramienia. Wniosek. Internetowy program domowy jest
bardziej skuteczny niz program domowy oparty na zdjeciach w tradycyjnym programie fizjoterapii dla poprawy umiejetnosci chwytu

reka u dzieci z porazeniem mdzgowym potowiczym.

Stowa kluczowe
toksyna botulinowa A, mézgowe porazenie dzieciece, internetowy program domowy, funkcje konczyn gérnych
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Introduction

Cerebral palsy (CP) is a broad term for motor impairments
acquired during the early stages of brain development and has
similar features as a non-progressive brain injury [1]. Unilate-
ral CP affects approximately 30% of total children with CP
[2]. The motor aspects are the focus area during studying of
children with unilateral CP [3]. Usually, the upper limb is mo-
re affected than the lower limb, which considered the main li-
mitation for children’s daily living activities and affects their
quality of life [4].

Assessment of the upper limb for children with CP is often
based on the account of its functionality, which usually inclu-
des passive and active range of motion (ROM) analysis, pre-
sence of deformities, stereognosis and sensitivity. The
limitations of functional aspects that clearly appeared by dy-
namic or fixed deformities are rarely objectively analyzed [5].
The Quality of Upper Extremity Skills test is a reliable test
that measures the components of hand function as well as the
quality of upper limb movement [6].

There are a multi-disciplinary ways for managing CP that inc-
lude occupational therapy, speech therapy, orthoses, physio-
therapy, pharmacotherapies, orthopedic surgery and others.
Botulinum toxin type-A (BoNT-A) has been established as an
important treatment modality for spastic movement disorders
in children with CP [7].

Cerebral palsy is considered as one of the highest healthcare
expenditures, as well as high costs to family and individual
through many factors as chronic stress and loss of employ-
ment [8]. Given a self-management is the most effective heal-
thcare model for individuals with CP [9].

Exercise programs delivered in the home environment comple-
ment direct intervention and help children with CP to achieve
the necessary intensity of practice to effect outcome [4]. Telere-
habilitation is a term used to describe using of information and
communication technologies for rehabilitation purposes at ho-
me. It allows continuous care at any time, and controls the eco-
nomic demands for families and institutes. Moreover, it enables
strict monitoring of patients' performance through online trac-
king [10]. Thus, this study aimed to investigate the effect of ad-
ding online-based versus photos-based home program to the
traditional physical therapy program on ROM of wrist exten-
sion and forearm supination as well as hand grasping skills of
the affected upper extremity for children with hemiplegic CP
[HCP], following botulinum toxin A injection.

Subjects and methods

Study design

This study is a quasi-experimental pretest-posttest study that
was approved from the ethical committee of the Faculty of
Physical Therapy, Cairo University (P.T.REC/012/002167).
The consent forms were distributed to the parent’s guardians
after explanation of the procedures in details. The study was
conducted between 1st March 2019 and 30 June 2020.

Participants

Thirty spastic HCP children with age ranged from 5 to 8 years
were recruited from Alexandria University Children‘s Hospi-
tal and Roaia center. The children were assigned into two

www.fizjoterapiapolska.pl

fizjoterapia poiska  n———

equal groups. Group (A) received an online-based home pro-
gram on the New Vision Organization website. Group (B) rece-
ived a conventional, photos-based home program. Both groups
received a traditional physical therapy program at the clinic. All
children were included if they had Level (I11) of fine motor abi-
lity, according to Manual Ability Classification System (MACS),
Level (I) of gross motor ability according to the Gross Motor
Function Classification System (GMFCS), Grade 1+/2 of spa-
sticity according to the Modified Ashworth Scale (MAS) and
undergone botulinum toxin A injection from three months for
the pronator teres and wrist flexors muscles of the affected up-
per extremity. Children were excluded if they had visual or au-
ditory problems, epilepsy, fixed deformity related to the joint
of the upper extremities or mental retardation.

Sampling Method and Venue

Convenient sample of children with HCP were selected from
AUCH and Roaia center, Alexandria. Physical therapy pro-
gram was conducted in Roaia center, Alexandria. The online-
based home as well as the conventional, photos-based home
programs was conducted at home.

Children recruitment

After collecting the consent forms, children were examined by
the researcher for the eligibility criteria. Each eligible child
(according to the consent form and examination) was partici-
pated in the study. Eligible children were divided into two equ-
al groups (A and B).

Interventions

The online-based home program for group (A) and the co-
nventional photos-based home program for group (B) were ap-
plied three times per week for three consecutive months. The
home programs were designed according to Novak and Cusick
[11], who suggested a model used for designing a home pro-
gram for a child with CP. Additionally, children in both groups
received physical therapy program in the clinic three times per
week for three successive months.

Online-based home program

The therapist arranged appointment with the child and his/her
parents to explain to them how to use the website. The website
of New Vision Organization (http://newvisionalex.org) conta-
ined customized videos library was used. The videos included
demonstrating voice for explanation of the aim and the proce-
dure of each exercise recorded by the therapist. The videos
(which were recorded using normal child) were arranged into
three sets of exercises (A, B and C). Every set included four
exercises that involve direct reaching, grasping and release,
carrying and bilateral hand use. A rest was given between eve-
ry set of exercises where the child was asked to do simple
gross motor skill such as standing on one limb.

Every time the participants finished the three sets of exercises,
they were asked to complete an exercise logbook that consisted
of a single sheet for each month, set out in a table format. In this
sheet, the child or parent easily recorded the repetitions of each
exercise. Families were reminded monthly, by text message and
email, to return a copy of the completed exercise log sheets.
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Conventional, photos-based home program

The program was documented using photos, which included
same sets of exercises as those used for the online-based ho-
me program. The parents received training on how to make
their children perform the program by themselves. The exer-
cises were demonstrated in front of the child at home before
asking him/her to perform them. The child was asked to per-
form each exercise he/she saw it at the photos. The therapist
provided support to the family through contact with the pa-
rents on a regular basis, helping parents to identify areas of
improvement, and providing appropriate and positive feed-
back.

Physical therapy program
Children of both groups received physical therapy program at
Roaia Center, three sessions/week for three consecutive mon-
ths. Each session consisted of the same exercises, which were
used at the home program.

Outcome measures for eligibility criteria

1. Modified Ashworth Scale is a valid and reliable scale for
measuring the degree of spasticity [12].

2. Manual Ability Classification System is a valid and reliable
scale for assessment of the ability of children from 4—18 years
old with CP to handle objects in everyday activities [13].

3. Gross Motor Function Classification System was used to
measure the gross motor ability. Jooyeon et al. [14] confirmed
the reliability and validity of the GMFCS, supporting its use
in clinical practice and research.

Outcome measures for comparison between both groups

1. Medi Gauge Electronic Digital Goniometer was used to
measure ROM of wrist extension and forearm supination of
the affected upper extremity. It has an adequate concurrent
criterion-related validity as a tool for assessment of joint
ROM and equivalent inter- and intra-rater reliability to the
universal goniometer [15].

2. Quality of Upper Extremity Skills Test [QUEST] is a relia-
ble and valid measure for the components of hand function as
well as the quality of movement in children with CP [16]. It
assesses four aspects: dissociated movements, grasps, weight

Table 1. Baseline characteristics of participants in both groups

bearing and protective extension. Grasp domain was measured
in this study.

Participants were assessed for eligibility by the use of MAS,
MACS and GMEFCS. All eligible children underwent asses-
sment for the ROM of wrist extension and forearm supination
of the affected upper extremity using the electro-goniometer
and assessment for the grasp domain of QUEST before as well
as after three successive months of intervention

Statistical analysis and sample size calculation

Based on a pilot study, sample size was calculated according to
the significant difference in the value of mean difference [pre-
treatments—post treatment values] of quest grasp domain be-
tween laser therapy (27.22 + 3.22) and pulsed electromagnetic
field groups (10.23 + 2.83) in unpaired t test, with a = 0.05,
power of 80%. So, a sample size of 15 patients / group would
be required (G*Power 301 http:www.psycho.uni-duessel-
dorf.de).

Descriptive and t-test were conducted for comparison of parti-
cipant’s characteristics between both groups. Chi-squared test
was used for comparison of sex and affected side distributions
between groups. Normal distribution of data was checked
using the Shapiro-Wilk test for all variables. Levene’s test for
homogeneity of variances was conducted to test the homoge-
neity between groups. Mixed MANOVA was performed to
compare within and between groups effects on ROM of wrist
extension, forearm supination and grasp domain of QUEST.
Post-hoc tests using the Bonferroni correction were carried out
for subsequent multiple comparison. The level of significance
for all statistical tests was set at p < 0.05. All statistical analysis
was conducted through the statistical package for social studies
(SPSS) version 25 for windows (IBM SPSS, Chicago, IL,
USA).

Results

The participant characteristics of both groups were summari-
zed in table 1. There was no significant difference in the mean
age, weight and height between both groups (p < 0.05). As
well as Chi-square test revealed that there was no significant
difference (p < 0.05) in sex and affected side distributions be-
tween both groups.

Group A Group B t-value
Mean = SD Mean £ SD
Age [years] 6.51+1.02 6.45+1.09 0.156 0.877NS
Weight [kg] 23.87+4.16 2487 +4.26 —0.651 0.520N8
Height [cm] 88.50 +25.14 95.93+9.29 —-1.074 0.292N8
Boys/ Girls 6/9 6/9 (2 =0.00) 1.00NS
Affected side [Right/Left] 8/7 8/7 (2 =0.00) 1.00NS

SD: Standard deviation; NS: P> 0.05, non-significant, P: Probability, y2: chi-square test.
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There was a significant increase in the ROM of wrist extension,
forearm supination and grasp domain of QUEST after treat-
ment compared with that before treatment within both groups
(p < 0.05). There was no significant difference between groups
(A) and (B) in all parameters before treatment (p > 0.05). A si-

fizjoterapia poiska  n—— S

gnificant increase was found in grasp domain of QUEST of group
(A) after treatment compared with that of group (B) (p < 0.05).
There was no significant difference in the ROM of wrist exten-
sion, forearm supination of group (A) compared with that of
group (B) after treatment (p > 0.05) (table 2).

Table 2. Descriptive and inferential statistics of ROM of wrist extension, forearm supination and Grasp domain of QUEST

within and between groups

Before treatment

Group A Group B
Mean*SD Mean * SD P value
ROM wrist extension 33.33+8.84 38.07+7.34 0.112N8
Forearm Supination 17.33+£5.94 18.00+6.21 0.766NS
Grasp domain of QUEST ~ 56.05+4.40 5833 +3.90 0.144Ns

After treatment Before vs After

Group A Group B Group A Group B
Mean+£SD Mean * SD P value P value P value
38.00+7.97 43.00 +6.49 0.354NS 0.008%** 0.001**
23.67+£5.50 24.33+4.58 0.846NS 0.001** 0.001**
83.34+2.17 69.49 £4.95 0.001%* 0.001** 0.001**

SD: Standard deviation; * Inter-group comparison; ** intra-group comparison of the results pre and post training, NS: P > (.05, non-significant;

S: P < 0.05, significant; P = Probability

Discussion

Patients with CP reported high costs to family and institutes.
The understanding of cortical plasticity referred to the effect
of intensive motor training programs to improving upper limb
function [17]. Furthermore, the need for intensive intervention
by a rehabilitation specialist may be cost prohibitive for many
individuals, especially those with chronic conditions or who
have limited access to therapy services [18]. Exercise pro-
grams delivered in the home environment have less cost and
help children with CP to achieve the necessary need of practi-
ce to gain an effective outcome. Therefore, this study was
conducted to investigate the effect of adding online-based
versus photos-based home programs to the traditional physi-
cal therapy program, on hand grasping skills and ROM of
wrist extension and forearm supination in children with HCP
following Botulinum Toxin A injection.

The results of this study revealed that there was a significant incre-
ase in the ROM of wrist extension, forearm supination and grasp
domain of QUEST after treatment compared with that before tre-
atment for all participants. These results may be explained by that
the repetition of the home program over a successive three months
helped the children to improve their selective motor control and fi-
ne motor skills by constructing sensory and motor memory about
these skills that enabled them to become more skillful.
Additionally, the treatment program consists of three sets of
functional tasks every set included four exercises that invo-
lving direct reaching, grasping and release, carrying and bila-
teral hand use. This type of functional exercises are preferred
in the rehabilitation of CP. Novak et al. [19] mentioned that
the rehabilitation of CP has been shifted towards approaches
that emphasis goal-oriented activity-based therapy, and frequ-
ent task practice with creation of optimal environments for
motor learning. These approaches, based on motor learning
principles focus on task practicability and environmental con-
text, but do not focus on passive interventions such as stret-
ching, or the normalization of movement like traditional
neurodevelopmental therapy [20].

www.fizjoterapiapolska.pl

Our findings come in agreement with Brown et al. [21] who
stated that a home-based, self-administered, and internet-moni-
tored upper limb training program led to improved function in
adults with CP, including increased movement speed and en-
hanced hand manipulation skills. There were also improve-
ments in sensory function, including better performance on
tests of stereognosis and tactile discrimination. Children might
benefit as well because this could be an adjunct to therapies
they receive in school and other locations during their develop-
mental years.

Regarding between groups comparison, there was a significant
increase in grasp domain of QUEST of group [A] after treat-
ment compared with that of group [B]. This may be explained
by that the online videos achieved more intensity and accuracy
of training than what was achieved with the photo based me-
thod. These results come in agreement with Bilde et al. [22]
who concluded that it is feasible to deliver interactive training
of children with CP at home through the internet and thereby
ensure more intensive and longer lasting training than what is
normally offered to them. Our findings also agree with Lorent-
zen et al. [23], who concluded that interactive home-based tra-
ining delivered and supervised through the internet is an
efficient way of providing multi-modal training of children
with CP that may lead to lasting functional benefits.

Moreover, Amatya et al. [24] found that the information and
communication technology such as telerchabilitation which is
transmitted by phone or video, represent an alternative method
to deliver therapy in a setting convenient to the patient, such as
their home, by minimizing the barriers of distance, time, cost
and health care system load.

Our results also come in agreement with Speyer et al. [25] who
reported that telehealth services are as effective as or more ef-
fective than face-to-face interventions, which is positive given
the potential benefits of telehealth in rural and isolated areas
concerning healthcare access, cost savings and time.
Controversially, our finding of significant increase in grasp do-
main was opposed by the insignificance found by Kosma et al.
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[26] who reported that the results of an internet-based physical
activity intervention for adults with physical disabilities, inclu-
ding CP reported statistically insignificant difference between
the intervention and comparison group for change in leisure
time physical activity. However, their study was limited by
small sample size being a pilot study as well as by applying
only four-week web-based leisure-time physical activity,
which may be insufficient time for making significant diffe-

Our findings agree with Wallen et al. [27] who demonstrated that
the dynamic joint ranges in the upper extremity respond to BONT-A
injection and that there was a significant improvement in activities
and participation at 3 and 6 months following injection.

Conclusion
Adding the online-based home program is more effective than
adding photos-based home program to the traditional physical

rence.
The results obtained from post-treatment evaluation of wrist
extension and forearm supination ROM in the children on
both groups revealed significant improvement in each group
but also revealed a non-significant difference between the two
groups, which may be resulted from the effect of botulinum
toxin A injection, which decreased muscle tone and produced
improvements in passive ROM in the joints over which injec-
ted muscles cross [4].

therapy in improving hand-grasping skills in children with
HCP after botulinum toxin A injection.
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