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Abstract
Background: Children with Cerebral Palsy (CP) often have poor Quality of Life (QOL).
Task-oriented training (TOT) is a neurological rehabilitation technique that may improve their
QOL. This study investigated the effect of lower extremity TOT on QOL of children with CP
Material and methods: Participants were recruited from outpatient Physiotherapy clinics of
Aminu Kano Teaching Hospital, Murtala Muhammad Specialist Hospital, and Usman
International School Kano. They were randomly assigned into TOT and Conventional
Physiotherapy Exercise (Control Group [CG]). The TOT practiced were unloaded and loaded
sit to stand, forward step up, high stick stepping, circular movement and stair climbing and
descending twice weekly for 12 weeks. QOL was assessed using CP-QOL questionnaire at
baseline, 6th and 12th weeks and after 6 weeks of follow up. Data were analysed using
repeated measures Anova and independent samples t-test at α˂0.05.
Results: A total of 46 children were recruited but 39 (TOT 20, CG 19) completed the study.
The QOL of children in the two groups was comparable at baseline [P>0.05]. There were
significant improvements in QOL within-group in both TOT (F [1.63, 30.87] = 145.877,
P˂0.0001) and CG (F [3, 54) = 23.841, P˂0.0001]. There were significant between-group
differences in QOL at the 6th (t=3.98, df=37, p<0.001) and 12th (t=8.116, df=37, p<0.001)
weeks and at 6 weeks follow up (t=9.14, df=37, p< 0.001).
Conclusions: Both TOT and Conventional Physiotherapy Exercise have improved the QOL
of children with CP. TOT is more effective than conventional Physiotherapy Exercise for the
improvement of QoL.
Keywords: quality of life, exercise, cerebral palsy, lower extremity, task-oriented training.
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Introduction
Cerebral palsy (CP) is a disorder of movement and posture, causing activity limitation, due to
non-progressive disturbances that occur in the developing fetal or infant brain [1,2]. Researches
have reported that children with CP have Poor Quality of Life (QOL) [3,4]. It has also been
shown that caring for a child with CP has negative impact on the psychological function [5-7]
and QOL of their caregivers [8-10]. Task-Oriented Training (TOT) is a contemporary
neurological rehabilitation technique that has the prospects of improving the QOL of children
with CP. It is a function-based, goal-directed intervention that is requires active involvement of
the patient in a therapy that is task and context-specific, which focused on the accomplishment
of functional activities and participation [11]. Task-Oriented Training requires intensive motor
training, variable practice and intermittent feedback [12]. The emphasis is on achievement of a
set functional goal and not on the movement of any body part [13]. Patients practiced
identifiable, functional tasks and focuses on the effectiveness of motor performance in specific
actions [14] rather than on eliciting reflexes or motor patterns in isolation [15] or correction of
movement pattern or prevention of compensations [14]. It is also based on the premised that
improvement in a particular action requires specific practice of that action [13] or practice of
activities that are specific to the intended outcome [16], ‘we learn what we practice’ [17]. There
is therefore similarity between the training tasks and the goal of the intervention [18].
The contemporary neurological rehabilitation approach is compatible with systems model of
motor control [12, 15, 19], motor learning [16, 19, 20] with inputs from behavioral sciences
[14,17,20]. The system model is based on the assumption that the CNS is heterarchically
organized [15,21], and movement is believed to emerge from the interaction among many
systems within the individual, the forces of gravity and inertia each contributing to different
aspects of control [15, 22]. In the contemporary concept of motor learning, interaction among
the individual’s level of function and the constraints pose by the task and environmental
context, determine movement [23, 24]. As opined by behavioral sciences, effective learning of
a motor skill requires patient to be sufficiently motivated to pay attention and participate
actively in the therapy; and the environment context be equally motivating and challenging
[17]. Hence patient must learn to actively solve the problems inherent to a functional task [24]
and organize movement to match the challenges being posed by the environment through both
physical and mental practice [13]. Therefore, treatment should include meaningful task training
together with the desired environmental changes needed to promote motor skill acquisition [25].
In order to motivate children, the training should involve practice of interesting functional tasks
[26] especially by incorporating functional activities that they perform many times daily [27]
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which are challenging are as well as meaningful to them [16] for example sit-to-stand, step-up
[27] and walking exercise.
Furthermore, to date only one study examined the impact of a TOT intervention on the QOL of
children with CP [28]. The group-based TOT produced significant improvement in the QOL of
children with CP [28]. Interestingly; it is yet to be known whether any individualized TOT
could have impact on QOL of children with CP. Hence this study was designed to evaluate the
effect of a 12-week lower extremity TOT on the QOL of children with CP.

Materials and Methods
Participants were recruited from outpatient units of physiotherapy clinics of Murtala
Muhammad Specialist Hospital, Aminu Kano Teaching Hospital and Usman International
School Kano. The research design was a randomised controlled trial and simple random
sampling was used in assigning participants into TOT (Experimental group) and conventional
physiotherapy exercise (Control Group [CG]). The study has a trial registration number
PACTR201602001333320 and was approved by Aminu Kano Teaching Hospital, Kano state
hospital management board and University of Ibadan/University College Hospital Ethics
committees. Consent of participation was obtained from the caregivers.
Inclusion and Exclusion Criteria
Included in this study are children with CP who are aged 4-12 years (because the CP-QoL child
questionnaire is meant for children aged 4-12 years). Those excluded are children with CP who
had debilitating illnesses that could affect their QOL negatively e.g. recurrent illnesses before
or during the study and those who are unable to walk independently or with a walking aid.
The interventions
Participants in both TOT and CG received interventions targeting the trunk and lower limbs for
40 minutes each session twice weekly for 12 weeks with 6weeks of follow-up. There was 5
minutes each for warm up and cool down sessions for each group.
a. The TOT included unloaded and loaded sit-to-stand exercises, forward step up, high
stick stepping, circular movement and stair climbing and descending. The TOT group,
the goal of training is the same for both physiotherapists and parents, exercises were
individualized, not intensive (distributed practice) with active participation of the
children in the exercises. Exercises were practiced in block (block practice) and context
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specific, with positive and timely feedback (feedback not being frequent and in form of
knowledge of result).
b. The CG received conventional physiotherapy exercise such as passive stretches and
strengthening exercises targeting all the muscles of the trunk and lower limbs
c. Children in both groups received similar conventional exercises for the upper limbs
Please note that part of this study has been published recently, the detailed description of the
all the interventions can be found there [29].
Assessment of QOL
The CP QOL questionnaire for children (CP QoL-Child) parent proxy version was used to
assess QOL [30]. The instrument has internal consistency α= 0.74-0.92, and test retest
reliability r= 0.76 - 0.89 [31]. CP QoL-Child demonstrated the strongest psychometric
properties and clinical utility compared with other QOL scales [32]. It consisted of 65 items
and each of the items was scored from 1 (Very unhappy) to 9 (Very happy). Scoring involved
3 steps:
1. Items were transformed to a scale with a range of 0-100 points using the following formula
(31): A score of 1 was recorded as 0, 2 as 12.5, 3 as 25, 4 as 37.5, 5 as 50, 6 as 62.5, 7 as
75, 8 as 87.5 and 9 as 100. The item, ‘does your child worry about who will take care of
them in the future?’ was rated on a 5-point scale. For this item, the following formula was
used: A score of 1 was recorded as 0; 2 as 25; 3 as 50; 4 as 75 and 5 as 100.
2. The algebraic mean of item values was computed for each domain [30]
3. Scores from the 7 domains were summed up and divided by 7 to obtain the overall QoL
score for each child
Data Analysis
Repeated measures ANOVA was used to analyse within-group data on QOL because baseline
data on QOL was normally distributed in both TOT (Kolmogorov-Smirnov statistic 0.121, df
19; p=0.20; Shapiro-Wilk statistic 0.978, df 19, p=0.92) and CG (Kolmogorov-Smirnov statistic
0.148, df 19; p=0.20; Shapiro-Wilk statistic 0.957, df 19, p=0.515). Independent samples t-test
was used to compare between-group data on QOL measured at different pairs of time interval.
Analysis was done using SPSS version 20 at a level of significance of P<0.05.
Results
Characteristics of Study Participants
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The mean age of the children was 8.7±3.0 years (range 4-12 years) and 7.9±3.1 years (range 412) years for TOT and CG respectively. Ten 10(50.0%) and 6(31.6%) of the children in TOT
and CG respectively attended nursery schools. The majority of the children in both groups,
TOT 10 (50.0%) and CG 12 (63.2%) had hemiplegic gait type and 1 participant (5.0%) in the
TOT had ataxic gait as presented in Table1.
Tab. 1. Characteristics of Study Participants.
Variables
TOT
(Mean ± SD)

95%CI

CG
(Mean ± SD)

95%CI

8.65±3.00

7.24-10.06

7.89±3.11

6.40-9.39

59.42±11.04

54.10 -64.74

55.47±8.15

51.55-59.40

Waist-hip Ratio

0.89±0.06

0.86-0.92

0.89±0.05

0.87-0.92

BMI (kg/m2)

16.65±2.81

15.29-18.00

15.44±2.06

14.45-16.44

Percent

CG
(Frequency)

Percent

Age (years)
Waist-Circumference (cm)

Variables

TOT
(Frequency)

Level of Education
None
Nursery
Primary
Junior secondary
Total
Gait type+

5
10*
3
2
20

25.0
50.0
15.0
10.0
100.0

4
6
7
2
19

21.1
31.6
36.8
10.5
100.0

Asymmetric gait
Jumping gait
Hemiplegic gait

2
2
10

10.0
10.0
50.0

1
12

5.3
63.2

1
3
1
1
20

5.0
15.0
5.0
5.0
100.0

2
4
19

10.5
21.1
100.0

Ataxic gait
Crouch gait
Normal
Unclassifiable
Total

Key: TOT= task-oriented, CG=control group. *some of the children remain in nursery school because they did not
enroll in time due to their condition.

Furthermore, the mean ages of their caregivers were 37.3 ±7.2 (range 24-50) years and 34.4±7.2
(range 25-52) years for TOT and CG respectively. Many of the caregivers 19(48.7%) earned
very low incomes and about 15(38.5%) had secondary school education (Tab. 2).
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Tab. 2. Socio-demographic Characteristics of the Caregivers of Children with CP.
Variables

n (%)

Gender
Male

2(5.13)

Female

37(94.87)

Occupation
Unemployed
Employed

5 (12.8)
34 (87.1)

Level of education
Informal
Primary
Secondary
Tertiary
Level of income
Very Low (<₦18,000)
Low (₦18-49,000)
Average (₦50-99,000)

5 (12.8)
5 (12.8)
15 (38.5)
14 (35.9)
19 (48.7)
10 (25.6)
5 (12.8)

High (₦100,000 and above)

5 (12.8)

Marital status
Divorced

3(7.7)

Married

36(92.3)

Key: n=frequency, %=percent

Changes in QOL across Different Time Intervals Within-Group
There was significant improvement within-group in QoL from baseline to the 6-week follow
up in the TOT (F [1.63, 30.87] = 145.877, P˂0.0001) as presented in Tables 3. Also, there was
significant improvement within-group in the scores for QoL from baseline to the 6-week follow
up in the CG (F [3, 54] = 23.841, P˂0.0001 (Tab. 3).
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Tab. 3. Within-group changes in scores of QOL across different study period.

Groups

TOT

CG

6th week
Mean ± SD

12th week
Mean ± SD

Follow-up
Mean ± SD

Df F-ratio

56.52±7.14a

66.73±7.70b

76.98±6.27x

77.23±5.77x

1.63 145.88

(n=23)

(n=23)

(n=21)

(n=20)

52.34±8.23a

56.94±7.64xy

58.22±8.09x

56.29±8.37y

(n=23)

(n=21)

(n=20)

(n=19)

Baseline
Mean ± SD

3

P-value

23.841

0.000*

0.000*

Paired t-test post-hoc analysis indicates that items with different superscript (e.g. Xa and Xb) are
significantly different and items with at least one same superscript (e.g. Axy and Ay) are not
significantly different. Bonferroni correction adjusted for family-wise errors due to multiple
comparisons. TOT= task-oriented training, CG=control group.
The Repeated Measures ANOVA output shows that assumption of sphericity was violated in
the TOT group, with Mauchly’s test being significant (W= 0.167, x2 = 31.718, df = 5, ε = 0.54,
0.59, p<0. 0001), therefore, Greenhouse-Geisser correction was used since ε is <0.75. In the
CG, sphericity was assumed, Mauchly’s test was not significant (W= 0.68, x2 = 6.405, df = 5,
p=0.270) (Tab. 4).
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Tab. 4. Repeated measures ANOVA source table.
Tests of Within-Subjects Effects Task-oriented training Group
Source

factor1

Error(factor1)

Type III Sum
of Squares

df

Mean
Square

F

Sig.

Sphericity Assumed

5834.674

3

1944.891

145.877

.000

Greenhouse-Geisser

5834.674

1.625

3591.489

145.877

.000

Huynh-Feldt

5834.674

1.755

3324.839

145.877

.000

Lower-bound

5834.674

1.000

5834.674

145.877

.000

Sphericity Assumed

759.945

57

13.332

Greenhouse-Geisser

759.945

30.867

24.620

Huynh-Feldt

759.945

33.343

22.792

Lower-bound

759.945

19.000

39.997

Tests of Within-Subjects Effects Control Group

factor1

Error(factor1)

Sphericity Assumed

365.595

3

121.865

23.841

.000

Greenhouse-Geisser

365.595

2.515

145.360

23.841

.000

Huynh-Feldt

365.595

2.957

123.642

23.841

.000

Lower-bound

365.595

1.000

365.595

23.841

.000

Sphericity Assumed

276.029

54

5.112

Greenhouse-Geisser

276.029

45.272

6.097

Huynh-Feldt

276.029

53.224

5.186

Lower-bound

276.029

18.000

15.335

Comparison of Scores of QOL Between-Group
It was observed that the two groups were not significantly different in QoL scores at baseline
(t=1.70, df=37, P>0.05). Significant between-group differences were observed at the 6th week
(t=3.98, df=37, p<0.001), 12th week (t=8.116, df=37, p<0.001) and at the end of 6 weeks of
follow-up (t=9.14, df=37, p< 0.001) (Fig. 1).
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Fig.1. Comparison of Quality of Life between Experimental and Control groups at Different
Study Periods.

Discussion
This study investigated the effects of a 12-week lower extremity TOT on the QOL of children
with CP. There was no significant difference in the baseline scores for QOL of children in the
TOT and CG. The QOL of children in the two groups were therefore similar at the beginning
of the training program, any change in the QOL at different time points during this study could
therefore be attributed substantially to the effects of the two exercise training programs.
Another observation in this study was that most of the children in both the TOT and CG
experienced moderate QOL at the beginning of the interventions, with overall average QOL
score being above fifty percent. The possible implication of this finding is that the QOL of the
children in both groups were not severely affected by CP at the beginning of the interventions.
This is possible because most of the children have once benefited from physiotherapy services
before their enrolment into this study which may have helped to maintain their QOL. In
contrast, the QOL of children in another study was found to be severely affected with overall
average QOL score below forty percent [33]. This is possibly because most of the children in
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that study have severe motor disabilities [33] whereas all the children in the present study can
walk either independently or with the use of walking aid.
In addition, it was found in this study that QOL of the children with CP has improved
significantly following the practice of TOT. In the TOT group, the overall average QOL score
has significantly increased to about seventy seven percent at the end of the intervention and at
the follow up periods. The implication of this finding is that TOT has enhanced the general
wellbeing of the children. Most of the children were happy with the improved ability to play
with friends, use their arms and legs, do things they wanted to do and participate in social events
and recreational activities. They were happy for having access to medical and allied health
services such that they do not have to worry much about having CP, pain or discomfort or
frequent hospital visits. The insignificant difference observed in the scores for QOL between
the 12th week and at the 6th week of follow-up in the TOT group implies that the wellbeing of
the children that was improved after undergoing TOT did not deteriorate when training was
stopped for six weeks. In line with the result of the present study, a study [28] found that 8
months of functional exercise produced significant improvement in the QOL of children and
adolescents with CP.
Furthermore, the findings of this study showed that there was significant improvement in the
QOL of children in the CG. Similar to the outcome observed in the TOT group, the children
who practiced conventional physiotherapy exercise also recorded improved wellbeing in the
areas of social interaction and acceptance, physical functioning and participation and decreased
pain and disability all leading to improved QOL. The significant reduction in scores for QOL
between the 12th week and the 6th week of follow-up implies that the wellbeing of the children
that improved with practice of conventional physiotherapy exercises was not maintained when
training was stopped. Therefore continuous practice of conventional exercises may be required
to maintain the improved QOL of children with CP.
Moreover, though the QOL in the CG was also improved, the overall average QOL score in the
post intervention and follow up periods in the CG remain less than sixty percent. This is
however; lower when compared with the seventy seven percent in the TOT group. This implies
that though children in both groups have experienced improvement in their QOL, children in
the TOT group have better improvement in QOL. The fact that children with CP who underwent
TOT achieved significantly better QOL compared with those in the control group at the
different time points in the study possibly shows that TOT was more effective when compared
with conventional exercise in improving the happiness and wellbeing of children with CP.
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In general, physiotherapy interventions that sought to improve the function and strength of the
trunk and lower extremities in children with CP thereby improving activity, functional ability,
and social participation are likely to improve their QOL [34, 35]. Furthermore outcomes of
researches have shown that QOL in children with CP could increase with the improvement in
physical, social and psychological wellbeing [36], mobility and the ability to perform self-care
activities [37]. Also a study has opined that enhancement in the gross motor function of children
with CP could lead improvement in the many domains of QOL including social well-being and
acceptance, feeling about functioning, participation and physical health [38]. The clinical
implication of this study is that Physiotherapists could improve the QOL of children with CP
by increasing their motor and functional outcomes through the practice functional training tasks
that are meaningful, challenging and interesting to the children especially practice of those tasks
that they perform many times daily. It also implies that Physiotherapists could improve the
activity, functional mobility, and social participation thereby improving QOL through the
practice of lower extremity TOT.
This study has several limitations such as small sample size and short term follow up period
that may prevent generalization of our findings. The inability to exclude parents who have
psychological problems such as depression and those experiencing serious family discord could
be a limitation of this study because such parents tend to under report their children’s QOL (4).
It is recommended that further studies should use also assess QOL from the child’s own
perspective using the child self-report instruments.
Conclusions
Both TOT and conventional physiotherapy exercise have improved the QOL of children with
CP. However, TOT is more effective than conventional physiotherapy exercise for the
improvement of QOL.
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