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ABSTRACT

Background: Cerebral Palsy is a physically disabling condition limiting the physical
activities caused by lesion in developing brain. Cardiorespiratory fitness is the important
physiological variable in children with CP but they are more likely to have decreased
cardiorespiratory fitness compared to their typically-developing peers.

Objectives: To determine cardiorespiratory fitness in term of estimated VO> max of
Cerebral Palsy children.

Methods: In a cross-sectional study, 95 cerebral palsy children with GMFCS I, 11, 111 were
recruited and the participants were instructed to walk at their own pace as fast as possible
for 2 minutes during 2MWT. Distance walked, heart rates and Borg RPE were calculated
at different phase 2MWT.

Results: Children with CP have a poor cardiorespiratory fitness with lower level of VO,
max than normal child of same age group. There was no significantly difference in
cardiorespiratory fitness of male and female in term of calculated VO2 max. However,
female of age group 10-12 years has comparably better cardiorespiratory fitness than boys
and more than half of the children with CP participant have a risk of developing

Cardiovascular problem as determined by heart rate recovery.

Conclusion: Cardiorespiratory fitness was significantly poor in CP children than health
children of same age and more than 50% have a risk of cardiorespiratory problems.
Cardiorespiratory fitness doesn’t affect locomotory capacity but heart rate recovery and

heart rate reserve show high association with VO, max.

Keywords: Cerebral palsy, Cardiorespiratory fitness, VO2 max

Xi



CHAPTER | INTRODUCTION

1.1 Background

Cerebral palsy (CP) is a physically disabling condition limiting the physical activities
(Morris, 2007; Fowler et al., 2007). CP is an umbrella term for various neurological
disorders caused by a non - progressive lesion in the developing brain, caused by brain
injury or abnormal development of the brain that occurs while a child’s brain is still
developing — before birth, during birth, immediately after birth which result in abnormal
postural tone and atypical movement patterns (Zaffuto-Sforza, 2005). Research suggests
that children with CP also tend to have poorer physical fitness than children without
disabilities and there is evidence for reduced VO2 max (Hoofdwijk et al., 1995; Verschuren
& Takken, 2010; Balemans et al., 2013b), which may lead to a lower health status and
higher risk for developing secondary conditions (Fowler et al., 2007). These facts are now
familiar to most health and social service professionals along with many other members of
the general public (Morris, 2007; Fowler et al., 2007).

The poorer physical fitness in CP child is due to reduced mobility caused by impairments
(Maltais et al., 2010). Additionally, the clinical spectrum of CP in developing countries is
different from that in the developed countries. The trend of increasing survival of preterm
babies and advances in maternal and neonatal care in the developed world is not yet evident
in most developing countries (Singhi, Ray and Suri, 2002).

The prevalence of CP is estimated throughout the world vary depending on the
methodology of count, percentage ascertained and variations in selection criteria (Oskoui
etal., 2013) and it has been reported between 0.6 to 5.9 cases per 1000 live births. But most
statistics along with the two largest data sets, the Australian Cerebral Palsy Register
(ACPR) Group and Surveillance of Cerebral Palsy in Europe (SCPE) both showed that
there are two cases per 1000 live births (Kamali & Chabok, 2014) and (Oskoui et al., 2013)
and other study in Europe showed the prevalence ranges of CP are from 1.39 to 2.80 per
1000 live births (Bent et al., 2002). The prevalence of cerebral palsy is also influenced by

race and gender. The study shows that Asians has lower prevalence than whites (1.09 vs
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1.36 per 1000) and males are affected more than females (except in America) (Lang et al.,
2012). In Bangladesh the estimated prevalence of CP is up to 3.7/1000 children and there
are around 260,000 children with CP in Bangladesh (Murthy et al., 2014). The incidence
rates for cerebral palsy have remained the similar since first being recorded in the 1960
even with advanced medical care and improved knowledge of some causative factors and
is due to the increased survival rate of very pre-term and low birth weight infants. Since
pre-term infants are more likely to survive than previously they are more likely to have

associated co-morbidities such as cerebral palsy (Blair & Watson, 2006).

The exact cause of cerebral palsy has not been well understood though it was believed to
be caused from injuring the developing brain. However, it is associated with numerous
prenatal and perinatal factors like congenital infections, birth defects, preterm birth,
intrauterine growth restriction, sentinel events and multiple pregnancy, and with post-
neonatal factors such as head trauma or cerebral infections within the first year of life
(Wilton, 2003). It is also associated with child factors including the child’s gender, birth
order and birth interval and the socio-demographic factor including ethnicity, religion, and

rural/urban residence (Khanal, et al., 2014).

There are wide range of classification systems available for CP. The prevailing
classification systems of CP which are used in rehabilitation can be broadly divided into
three categories: 1. Distribution of involvement (Monoplegia, Hemiplegia, Diplegia,
Triplegia, quadriplegia) (Reid et al., 2011). 2. Types of motor disorder (spastic, ataxic,
dyskinetic) (Westbom et al., 2007). 3. Functional motor classification also known as
GMFCS (Level I - Walks without limitation, Level 1l — Walks with limitation, Level Il -
Walks using a hand-held mobility device, Level 1V -Self-mobility with limitations; may
use powered mobility, Level V - Transported in a manual wheelchair) (Palisano et al.,
2008). Classification of the degree of severity of cerebral palsy varies greatly from mild,
moderate or severe by convention; these descriptions of severity are quite broad and subject
to interpretation which have often been used inconsistently. A considerable proportion of
individuals with CP exhibits mixed motor types, e.g., a predominantly spastic motor pattern
with dyskinesia and the likelihood that severity of associated impairments increases with
severity of motor impairment (Smithers et al., 2016). However, most of the individuals
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with CP have more than one associated impairment and their presence can complicate
therapy, decrease quality of life for the individual and their family and increase economic

costs for the family and society (Mclintyre et al., 2011).
Gross Motor Function Classification Scale extended version (GMFCS E-R)

Gross motor classification scale is one of the classification systems which allows the
categorization of people with CP according to their level of functional impairment. It is a
five-point scale that distinguishes between levels of motor function based on functional
mobility and the need for assistive technology, particularly mobility aids (Palisano1997;
Palisano 2008). The extended and revised version of GMFCS includes descriptions of
children’s abilities for each level across five age bands: less than 2 years, 2 to 4 years, 4 to
6 years, and 6 to 12 years, and 12 to 18 years (Palisano et al., 2008) and it was based on
self-initiated movements only, concentrating mostly on control in sitting and functional
mobility and taking into consideration of everyday performance, rather than best capacity.
However, observations showed that children with CP use a range of mobility methods
across settings, particularly those categorized in GMFCS levels Il to IV (Harvey et al.,
2010; Palisano et al., 2003).

Children and adolescents with spastic CP often have poor physical fitness as has been well
documented by means of exercise tests. Moreover, exercise testing has been used as a
primary outcome measure of therapy and exercise programs in children and adolescents
with CP (Verschuren et al., 2008; Verschuren et al., 2011). These studies also show for
children and adolescents with CP who rely for short or longer distances on a manually
propelled wheelchair for locomotion, there is a shortage of exercise tests to examine
exercise capacity (Verschuren et al., 2011). Therefore, this classification system might help
in categorization of CP children along with the developing of exercise and exercise

parameters.
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International Classification of Functioning, Disability and Health in relation to

children with cerebral palsy

Cerebral palsy has a wide range of impairments with different severity, which certainly
results in some degree of activity limitation. The motor and other impairments associated
with cerebral palsy can be classified under the framework of the International
Classification of Functioning, Disability and Health (ICF), which helps to describe and
measure health and disability considering physical and social aspects of disability at both

the individual and population levels (World Health Organization, 2001).

Health condition

Cerebral palsy

A

i i

Body function and Activity limitation Participation
(i;tr;iitrl:lrei]t) Y e.g. Mobility, ADL, restriction
P communication e.g. School activities,
e.g. Motor control, community activities,
muscle performance, recreational activities

skeletal alignment,
cognitive functions

| i

Environmental factors Personal factors

e.g. Age, gender, self-
efficacy, interest,
experienced Quality of life

e.g. Accessibility, support,
resources, accommaodation

Figure: Cerebral palsy and the consequences in relation to the domains of the International

Classification of Functioning, Disability, and Health (ICF) and the possible interactions.

The framework is divided into domains of body (comprising body functions and structure),
activities and participation which allows rehabilitation specialist to consider the interaction
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between child impairments, their daily activities and subsequent participation within

community, in relation to the personal and environmental factors.

The above Figure shows examples of the different problems faced by a CP child. Most of
them have physical and mental impairments which are shown in the ‘body function and
structures’ cadre. And due to these and other problems, they are unable to perform their
activities of daily living as shown in ‘activity’/limitation cadre. Further impairments and
activity limitations due to CP may affect their participation in education, community and
in different games and program. Environmental and personal factors are further adding to
the above problems and all these challenges might decrease the overall quality of life of
the CP child.

Cardio respiratory fitness

Cardiorespiratory fitness (CRF) is an element of physical fitness which is described as the
body’s response or adaptation to the demands and stress of physical effort (American
College of Sports medicine, 2000). It is a set of attributes that people are considered to
either have or can achieve which relates to the ability of an individual to perform physical
activity (PA) (Caspersen et al., 1985). It is often used interchangeably with terms like
aerobic capacity, aerobic power, functional capacity, functional aerobic capacity, maximal
functional capacity, cardiorespiratory endurance, cardiorespiratory fitness, cardiovascular
fitness, maximal oxygen intake, and maximum oxygen uptake etc. (Girling-Butler, 2012).
However, for the purpose of this study the term cardiorespiratory fitness (CRF) was used.
It is a health-related component of physical fitness which is described as the ability to
supply oxygen during sustained PA to the circulatory, respiratory and muscular systems
(Lee etal., 2010). CRF is different for different individuals and it was found that it is lower
in an individual suffering from impairments like CP. CP children have physical limitations
due to motor incoordination and changes in autonomic postural adjustment, which directly
influence the heart rate, leading to poor CRF along with more functional loss and

comorbidities (Teixeira et al., 2016).

Therefore, CRF assessment is important and a critical component in the development of an
individual’s exercise program. It provides the clinician with baseline data that can be used

to identify an individual’s needs and subsequently develop an appropriate exercise program
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(Laskin et al., 2004). It can be determined by laboratory exercise testing or field tests.
Laboratory tests, being maximal exercise tests, require qualified personnel, sophisticated
instrumentation and hampered in children and adolescents with spasticity, low muscle
strength or skills etc. Therefore, submaximal exercise or field tests have been suggested as
an alternative to maximal exercise testing and it is often used in these kinds of study
(Verschuren et al., 2008). It is also a sensitive and reliable measure of physical activities
associated with morbidity and mortality which is independent of other risk factors (Lee et
al., 2010) and should be considered when estimating the risks of maximal exercise tests for
each individual (Ekblom-Bak, 2010). In this study the CRF of CP children is investigated
in terms of VO, max by using heart rate ratio equation through 2MWT and Borg’s RPE
scale.

VO2 max

VO, max is the gold standard measure of CRF and is defined as a maximal oxygen uptake
expressed as milliliters of oxygen consumed per kilogram of body weight per minute (ml
O2 /kg/min or ml/kg/min) or metabolic equivalents (METS), where 1 METs=3.5 ml/kg/min
(Davis, 1995) (Noonam, 2000). It can be assessed through a direct procedure by ventilatory
gas analysis at maximal exertion during graded exercise ergometry test or by an indirect
procedure from maximal or submaximal exercise duration, peak workload and or heart rate
(HR) responses achieved during submaximal or maximal exercise ergometry, amount of
time required to walk, jog or run a specified distance (Davis, 1995) (American College of
Sports Medicine, 2013). This study estimated VO, max by an indirect procedure through
maximum heart rate measured by heart rate measurement device during 2MWT. The study
has shown it as a determinant of CRF which is also required for different exercises like
aerobic training. It is beneficial for CP patient in achieving the functional ability through a
conditioning program with less energy expenditure, reduce cardiovascular risk, controlling
blood pressure and improve VO, max (Batista et al., 2010). The VO2 max value for normal
children was shown in different values in different studies. A study done by Pate et al
(2006), found that children between age 12-14 years, males and females, show 42.4 £ 4.1
ml/kg/min (Van Loon., 2010), between age 8-18years show 47 + 7 ml/kg/min for male,
and for female 42 £ 6 ml/kg/min. However, the VO, max is found to be lower in CP
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children than in normal children due to CP related impairments. A study done by Maltais
etal. (2005), in CP children between 10-16 years, shows 32.7 ml/kg/min. However, a study
by Verschuren & Takken (2010) in CP children between 7-17 years shows VO, max of
42.0 ml/kg/min.

2 Minutes Walking Test

Two minutes walking test (2MWT) is a shorter duration version of 6MWT and 12MWT.
There are wide ranges of walking tests described in literature which range in duration from
1-12 minutes and that are used to quantify the functional endurance of patients with
different health problems like cardio-pulmonary, neurological, renal and amputation cases.
2MWT is a most notable short duration walking test with broad use which is now popular
in literature. American thoracic society had recommendation that those who are not suited
for the 6MWT due to time consuming, unable or unwilling to complete 6MWT, it is
imperial to use the 2MWT (Bohannon et al., 2014). Since then, the 2MWT has been
developed as the one test which is now applied during cardiac rehabilitation of patients
with severe disabilities like CP (Casillas et al., 2013).

Borg scale (Modified)

Rate of perceived exertion (RPE) is widely used in exercise tests using cycle ergometers
(incremental aerobic exercise) for patients with cardiovascular and metabolic diseases
(Borg. 1977). It is used to determine how hard you feel like your body is working based on
the physical sensations experienced by an individual during physical activity, including
increased heart rate, increased respiration or breathing rate, increased sweating, and muscle
fatigue. Although this is a subjective measure, a person's exertion rating may provide a
fairly good estimate of the actual heart rate during physical activity (Borg, 1977). There
have been significant advancements in assessing of the ratings of perceived exertion (RPE)
to predict maximal oxygen uptake and the principle is now widely used to estimate VO
max in child and adult during exercise testing (Eston, 2009). This scale was used in this
study to determine the participant’s felt exertion after the 2MWT. Children or parents
reported the perception or effort during 2 MWT after completing the tests by marking

marks on a graduated scale (very very easy to very very difficult) corresponding to the
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Borg 0 to 10 scale. The researcher or volunteer explained and practiced with each subject

how to complete he scale until they were able to report sensation reliably.

At Very Some Mode- Some Hard Very Very very
rest easy what -rate what hard hard
easy hard
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1.2 Justification of Study

The study was conducted to investigate the level of cardiorespiratory fitness of cerebral
palsy children in term of estimated VO> max from their heart rate during 2MWT.
Cardiorespiratory fitness is the most powerful marker of health, and important quantitative
predictor of cardiovascular measures causing mortality of both normal and CP children.
Generally, the CP children have low cardiorespiratory fitness compared with normal
children and there is no sufficient research regarding the feasible way to evaluate and
improve it. Since most of the studies showed that the child with higher cardiorespiratory
fitness levels have been associated with a healthier cardiovascular profile in adulthood,
evaluation of cardiorespiratory fitness may help to identify a target population for primary

prevention both in children and adults, as well as for promotion of health policies.

Moreover, there are no sufficient data in literature regarding the cardiorespiratory profile
of the CP children in comparison to adult. The procedure used in the study was submaximal
field test in which VO, max was estimated using heart rates, distance covered and
individual rate of perceived exertion. It is a safe, reliable, cost effective and efficient
measurement for estimating the cardiorespiratory fitness of CP child. Along with this, the
study will find out the different indicators of cardiorespiratory fitness during the study
period like HR reserve, HR max etc. These indexes are very much important in determining
the cardio respiratory related mortality and further preventing the risk to improve overall
quality of life of CP children along with their parents. The purpose of this study was to
determine whether the cardiorespiratory endurance of children with CP differ than that of
normal child, and whether differences in the locomotion capacity among CP patients affect

their cardiorespiratory endurance.
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1.3 Significance of the Study

The study is believed to be the first in Bangladesh in term of determining cardiorespiratory
fitness in term of VO2 max on CP children of GMFCS level |, Il, I1l. The main finding of
the study will be the level of cardiorespiratory fitness of the CP children which is
responsible for the overall quality of life of the CP child. The product of this work will also
intend to increase understanding of cardio respiratory fitness of CP child in order to
improve the effective planning of rehabilitation strategies based on expected outcomes.
This study is expected to contribute data to parents, service providers and policy makers
for designing the service needed for CP child for improving the cardiorespiratory health on

the basis of evidence.
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1.4 Research Question

What is the level of cardio respiratory fitness in term of estimated VO2 max in cerebral

palsy children classified in functional levels GMFCS I, Il and I11?
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1.5 Operational Definition
Cerebral Palsy

CP is an umbrella term for various neurological disorders caused by a non - progressive
lesion in the developing brain, caused by brain injury or abnormal development of the brain
that occurs while a child’s brain is still developing — before birth, during birth, or
immediately after birth which result in abnormal postural tone and atypical movement

patterns.
Cardio Respiratory Fitness

Cardio respiratory fitness is defined as the ability of heart and lungs to take in the oxygen
and deliver it to all parts of body allowing the participation in physical activities over a

long period of time.
VO2 max

VO2 max is the maximum capacity of an individual’s body to use and transport oxygen

during exercise.
Heart Rate

Heart rate is the speed of the heartbeat measured by the number of contractions of the heart
per minute (bpm).

Maximum Heart Rate (HR max)

The maximum heart rate (HR max) is the highest heart rate an individual can achieve

without severe problems through exercise stress; it generally decreases with age.
Recovery Heart Rate

Recovery heart rate is the measure of how much the heart rate fall during the first two

minutes after maximal or sub maximal exercise
Reserve Heart Rate (HRR)

Reserve Heart Rate is the difference between resting heart rate (HR rest) and maximum
heart rate (HR max).
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2-Minute Walking Test

The 2MWT is a measurement of endurance that assesses walking distance over two

minutes for determining the cardio respiratory fitness of an individual.
Borg Scale for Perceived Exertion (BRPE)(Modified)

Borg Rate of Perceived Exertion (RPE) isa 0 - 10 scale of perceived exertion which is used
for quantifying, monitoring and evaluating the exercise tolerance and magnitude of

exertion in healthy child populations and other groups
ABILOCO Kids

ABILOCO-Kids are tools to measure a locomotion ability for children with lower limb
impairments which assess the wide range of walking ability of children with CP focusing

on the activity domain of the ICF.
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CHAPTER II LITERATURE REVIEW

Cerebral palsy (CP) is the most common cause of neuromuscular physical disability in
children (Surveillance of Cerebral Palsy in Europe, 2000). It is described as a group of
permanent disorders of development of movement and posture causing activity limitation
due to non-progressive lesion that occurred in the developing fetal or infant brain. The
motor disorders of CP are often accompanied by disturbances of sensation, perception,
cognition, communication, behavior, epilepsy and secondary musculoskeletal problems
(Rosenbaum et al., 2007). A study done in developed countries on children with CP have
shown thatl in 3 cannot walk; 1 in 4 cannot talk; 1 in 2 have a cognitive impairment; 1 in

4 suffer from epilepsy; 1 in 25 are deaf and 3 in 4 experience pain (Baxter, 2013).

It is one of the major cause of childhood disability with an estimated global incidence
between 2 and 3 per 1000 live births (Maloni et al., 2010). The prevalence of CP in
Bangladesh was estimated up to 3.7 per 1000 children (Murthy et al., 2014). However,
another pilot study showed that out of 859 children with severe physical impairment, 48.5
% had CP and over half of those children (57 %) had never received any rehabilitative
support or services, only 21.1 % (182) of those children were attending regular school and
just 0.2 % (2) were attending special schools (Khandaker et al., 2014). The prevalence of
CP was substantially higher among preterm and extremely preterm infants (< 28 weeks)
and infants with low birth weight (< 2.5 kg) (Ketelaar, Vermeer and Helders, 1998).
Although CP is found in all socioeconomic groups, most of the CP is associated with low
birthweight and low SES. However, even in the normal birth weight ranges, rate of CP was
2.42 per 1000 live births for those in the lowest socio-economic groups compared to 1.29
per 1000 for the most affluent groups (Solaski et al., 2014; Oskoui et al., 2016).

Most of the CP are result of a lesion or mal development of a brain which is non-
progressive in character and existing from earliest childhood (Ketelaar et al., 2010). There
are different risk factors for the different CP syndromes. e.g. unilateral and bilateral spastic,
ataxic and dyskinetic cases. However, the possible risk factors of CP are decreased birth

weight, gestational age, chorioamnionitis, inflammation with activation of coagulation and
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the inflammatory response and the neonatal period hypoxia, respiratory and circulatory
problems (Ravn et al., 2010).

CP children have different level of gross motor function impairment along with other
associated neuro developmental problems. The Gross motor function can be described by
Gross Motor Function Classification (GMFCS) Scale (Rosenbaum et al., 1997). It is a
standardized observational instrument that was developed to measure change in gross
motor function over time in children with cerebral palsy (Ketelaar, Vrmeer and Helders,
1998). The severity of motor involvement in CP can be classified using the GMFCS System
(Palisano et al., 1997). It is based on gross motor development of self-initiated movement
with the emphasis on sitting and walking which consists of a five-level classification
system with descriptions on five age bands, <2, 2-4, 4-6, 6-12 and 12-18 years. The
children with age 6- 12 years at levels-1 walks without restriction, limitation in more
advance gross motor skills. The children at level-11 walk without aids, limitation walking
outdoors and, in the community. The children at level-111 walk with aids, limitation walking
outdoors and, in the community. The children at level-1V self-mobility with limitation, uses
wheelchairs or power mobility devices. The children at level-V have no means of

independent mobility (Palisano et al., 2007).

A different study had shown that CP children display low levels of cardio respiratory
fitness (CRF) in term of reduced peak VO, max or a higher submaximal energy demand of
walking. The CP children who are able to walk, the locomotor energy demands increase
with age 9 making it difficult to walk as they enter in phase of adolescence and adulthood
(Hoofwijk et al., 1995; Unnithan et al., 1996 & Morgan et al., 2005). It was also found that
low CRF was associated with adverse metabolic risk factors profiles, increased risk of
cardiovascular disease, types type Il diabetes and mortality and the strength of association
between low CRF and mortality can be compared between mortality and convention health
indicators (Jurca et al., 2005).

CREF is also known as an element of ‘physical’ fitness which is described as the body’s
response or adaptation to the demands and stress during physical effort (ACSM, 2013).
The promotion and maintenance of CRF ensure adequate levels of physical activity and

subsequent development of motor skills which is for desirable optimal health and for
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prevention of age-related diseases (WHO 2001; Campbell et al., 2012 & Strong et al.,
2005). Children with disabilities have the same activity requirement as children without
disabilities (World Health Organization, 2010). Therefore, all children need to accumulate
60 minutes or more of moderate-vigorous intensity activity throughout the day (WHO,
2012) or 30 minutes of moderate intensity aerobic exercise 3-4 times a week for children
with and without disabilities (American College of Sports Medicine (ACSM), 2010).

The main determinant of CRF is VO max which is defined as measure of maximum
oxygen uptake per kilogram of body weight per minute (ml O2 /kg/min or ml/kg/min)
(Davis, 1995). A VO, max value of 42 ml/kg/min for males and 35 ml/kg/min for females
are considered to be indicative of good cardiorespiratory health (ACMS, 2000). However,
studies had shown that VO2 max is approximately 25% less in children than a young adult
(Washington et al., 2008). Along with this, determining and measuring the CRF over and
above natural activity level of children is difficult as most of the test requires voluntary
participation to fatigue and compliance issue in children (American Academy of Pediatrics
1994). Therefore, VO2 max plateau usually seen in adults is not usually found in children
(Armstrong and Welsman, 1994).

A study done by Verschuren & Takken (2010), on children with age between 7-17 years
showed VO, max value of 42 ml/kg/min. Maltais et al. (2005) found VO, max of 34.0
ml/kg/min on 11children (7 boys and 4 girls) of age between 10-16 years on different
spastic CP type with GMFCS 1 or Il while using progressive exercise test on treadmill.
However, a minimum VO2 max of 42 ml/kg/min for male (5 -17 years) and 40 ml/kg/min
for females (5-9) was recommended. The other study showed VO, max of 40-50ml/kg/min
in healthy children (Pryor & Prasad, 2008).

VVO2 max is also known as gold standard measure of CRF and it can be assessed with direct
(most precise, obtained by ventilatory gas analysis at maximal exertion during graded
ergometry test but expensive) or indirect procedure (submaximal exercise ergometry or
amount of time required to walk, jog, or run specified distance and cost effective) (Davis,
1995; ACSM, 2013). It can also be estimated from physiological responses during

submaximal exercise or in combination with performance measures (Uth et al., 2003).
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A study also found that the treadmill protocols that were often used in clinical practice
(Bruce protocol and Balke protocol) was not appropriate for CP children (Unnithan,
Clifford and bar-Or-O, 1998). Therefore, for children who are able to walk independently
a walking-based exercise test is preferable to directly measure CRF (Verschuren et al.,
2006) because time walk test was less expensive, simple and safe alternative to laboratory
testing for children with CP (Verschuren et al., 2007; McDowell et al., 2005 & Kerr et al.,
2005). The sub-maximal exercise testing has many advantages over maximal testing and
is preferred by clinicians working with individuals with chronic pain or physical limitations
(Noonam and Dean, 2000).

A walking test (12 min walk test which was first describe in literature, adapted from
cooper’s test) can be used to assess the functional capacity of different population due to
its simplicity, interpretability and representation in daily life activities. The study had
shown that though 6 min walk test (6MWT) is most common methods for evaluating
functional capacity and more informative for assessing, 2 MWT is reproducible and better
tolerable to COPD (Butland et al., 1982 and Cooper et al., 1968). A study also found that
6MWT can predict CRF in both healthy and severely disable children with or without gas
collection (Nixon et al., 1996, Gulmans et al., 1996, Li et al., 2005) and it had been
frequently used in sport medicine and to assess functional capacity of CP children
(Thompson et al., 2008).

Besides this, a high correlation on walking distance and 2ZMWT was found across multiple
neuromuscular diseases of varying disease severities. This suggests that the 2MWT s a
valid alternative to 6MWT to assess walking capability in patients with neuromuscular
diseases (Andersen et al., 2016). A study also showed that 2MWT and 100 m were highly
correlated with 6MWT (r = 0.827 and r = 0.827 respectively, p = 0.002) (Alfano et al.,
2014). Along with this, another study suggested that the completion rate, values obtained,
test-retest reliability and relationship of the distances walked in 2 and 6 minutes support
documentation of 2-minute distance during the 6MWT. The literature also showed that
2MWT has been better tolerated in pediatric and older persons in geriatric rehabilitation

than 6MWT (Pin, 2014). Recent research also showed that test retest reliability measured
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by intraclass correlation analysis was very strong for both the 6MWD and 2MWD (Vill et
al., 2015).

During cardiopulmonary test like maximal or submaximal exercise test, several objective
and subjective signs like perceived exertion, physical signs of intense effort (facial
flushing, sweating, unsteady gait or uncoordinated movements) and predicted maximum
heart rate were used for evaluation (Paridon et al., 2006; Washingtpn et al., 1994). The HR
rises in almost linear fashion and reaches its maximal value at VO, max value during most
of exercise testing. Therefore, it served as an indicator of performance in exercise test.
Among the CRF indicators, heart rate recovery after submaximal exercise is used as a
measure of overall fitness and even shown to predict all cause of mortality in healthy adult
(Cole et al., 2000). The study done by Ten Harkel et al., (2010), on a treadmill on CP
children between 8-18 years shows HR max of 184 +12 b/m.

There are different types of HR Max prediction equation developed for adult (Tanka et al.,
2001; Wisen and Wohlfaet, 2004). However, prediction of HR max for the pediatric
population are scarce and controversial in comparison to adult. The commonly used
equation for calculating HR Max for pediatric population were (220 - age) and (208 - 0.7
x age) and it had been studied over Tanka equation. The study shows that Tanka equation
performed better in prediction of HR max but it was unable to sufficiently observe HR max
(Wisen and Wohlfaet, 2004). Therefore, HR max predictive equation of (208 — 0.7 x age)
was used to calculate HR max during 2MWT of this study. According to research done by
Uth et al., (2004), VO, max can be estimated indirectly from an individual’s HR max and
HR Rest with an accuracy and it can be compared favorably with other common VO, max
tests. The formula is as follows: VO2 max = 15 x (HR max + HR rest) and it was also used
to estimate the VO, max of participant in this study. Beside this, there was highly
statistically significant correlations between measured VO2 max and the estimated
counterparts using the HR ratio method with correlation coefficients for VO2 max in
ml/kg/min with an averaged 0.91 (P<0.001) and for mass-specific VO max with an
average 0.87 ml/kg/min (P<0.001) (Uth et al., 2003).

Although VO, max is partly determined by genotype, it can be improved with systematic

training and most of the research had shown the improvements up to 30% (Powers and
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Howley, 2003). However, less research was conducted on the responsiveness of VO, max
to training in children and adolescents than adult. The available research also showed
variation in results (Baquet et al., 2003; Thompson and Baxter-Jones, 2002), ranging from
no significant changes (e.g., Gilliam and Freedson, 1980) to improvements reaching 15%
(Stansky et al., 1979; Helmantel et al., 2009). A study has shown that cardiorespiratory
capacity of CP children can be enhanced through exercise- rehabilitation done 40-50
percent of VO, max or HR Reserve for 20-40 minutes per session, three to five days a week
(Hui and Chan, 2006) and individual with high VO, max have ability to restore all pre-
exercise reactions rapidly (Rowland et al., 2002). Therefore, a low HR during submaximal
exercise and the consequence post exercise HR was considered to be an indicator of CRF
(Fitchett, 1985).

A controlled clinical trial study conducted between 15 diplegic spastic CP and 18 normal
subject without any neurological impairment performing 3 month of Mac Master Protocol
based aerobic exercise found that there was no statistical significant difference in VO, Max
between groups and it concluded that Spastic CP have higher energy cost and lower aerobic
fitness than normal people due to high muscle tone, severe spasticity and involuntarily
movements and the exercise program can improve physiological function of muscle and
cardio-respiratory endurance in these patients (Izadi et al., 2006). At the mean time another
study showed CP children have distinctly subnormal values for peak anaerobic power
(Unnithan et al., 1998). In a study of 14 prepubertal girls, 5 (9.3 + 0.5 years) participated
in a swim training program of about one-year duration whereas the control group of 9 girls
(9.3 £ 0.4) had no additional training (Obert et al., 1996). Both experimental and control
groups increased significantly in absolute VO2 max by 39% and 13%, respectively from
0.79+0.12t01.10 £ 0.17 I/min and from 0.6 £ 0.10 to 0.78 £ 0.12 I/min. The experimental
group showed significant improvement of relative VO2 max from 26.2 + 4.4 t0 33.8 £ 5.0

ml/kg/min (29%) while that of the control group remained stable at about 24.7 ml/kg/min.

The study was conducted among 12 girls (9.3 £ 0.5 years) who participated in a cycle
ergometer training protocol for 3 times per week for 20 minutes at a heart rate of 160 to
170 bpm and 11 girls (9.8 + 0.4) who participated in sprint running for 8 weeks. The
running protocol called for maximal sprints of 10 and 30 seconds in which the number of
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sprints increased from 3 of each duration in the first week to 6 sprints of each duration in
week 8 (McManus et al., 1997). A control group had no formal training. VO, max was
assessed with incremental treadmill test. Both experimental groups improved significantly
in absolute VO2 max, cycling group by 10% (1.30 £ 0.19to 1.43 + 0.20 I/min) and running
group by 8.4% (1.54 £ 0.24 to 1.67 = 0.22), while the control group did not change in

absolute VO, max (1.49 I/min) after 8 weeks.

A study showed that increased CRF have inverse relation with difference between various
cardiorespiratory indexes in each surface of exercise. The early studies showed that after
six months aerobic exercise on adult that increased VO, max by 18% lead to higher relation
between percentage of VO2 max and HRR percentage (Graves et al., 1992)

According to Haekel et al. (2011), the cardiopulmonary exercise test performed on 175
school healthy school children (8 — 18 years) found that VO2 max did not change with age.
The mean VO, max for male was 184 + 12 bpm and for female was 186 + 10 bpm.

VO2 max is highly correlated to body mass and in most studies boy’s body mass-related
VVO2 max has been reported to remain remarkably stable over the age range 8-16 years with
values approximating 48-50 mL-kg-1.min-1, whereas VO, max of girls generally fall with
increasing age, from about 45-35 mL-kg-1.min-1. Boys showed higher body mass-related
VO, max than girls throughout childhood and adolescence, with the sex difference

reinforced by girl with greater accumulation of body fat during puberty (Armstrong, 2006).

The study of 219 obese children between age 8-16 years with an average BMI 24.3-57.0
kg.m—2 performed a submaximal bicycle ergometry and interview concerning participation
in organized physical activity and it was found that obese children had relatively lower
VO2 max (p < 0.001) and participated less in organized physical activity than the reference
group (Berndtsson et al., 2007). Other study showed that when BMI increases, VO, max
decreases (Loftin et al., 2001). But another study found strong relationship between VO
max and body mass because all exercise requires body movement (Tartaruga, et al., 2010).
However, a study found that percentage of fat doesn’t have a great influence on children
VO, max and concluded that the difference between obese and normal weight children is

due to other factors rather than fat percent (Reiersen, 2013).
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Though the literature showed a significant relation between HR Recovery and VO, max, a
study done on 50 active subjects (23.2 + 21.8 years) showed insignificant relation and
moderate correlation between HR Recovery and resting HR (Bunn et al., 2017). The
American College of Sport Medicine (ACSM) assumes that a percentage of HR reserve
provides the same intensity as the equivalent percentage of VO, max but the certain study
reported a conflict results due to the effective factors likes physical fitness, intensity in
aerobic and anaerobic exercise, cardiovascular fitness and environment temperature
(Mojtaba et al., 2010). The study done by McCulloch (2013), showed VO2 max can be
estimated using a submaximal graded exercise test when extrapolated to RPE and there
was a strong correlation between predicted and actual VO, max values in healthy able-

bodied individuals.

Children with CP have multiple musculoskeletal impairments which affect their
ambulatory function (Rosenbaum, 2003) and the walking performance (locomotion) of
children can be described by ABILOCO-Kids in a 10-item questionnaire (Caty et al.,
2008). A study done by the developers of the ABILOCO-Kids with 113 children with CP
and 108 parents had shown good psychometric properties with high test-retest reliability
and high reproducibility of item hierarchy. It also had high concurrent validity tested by
correlation with the GMFCS (McDowell et al., 2007). The study done by Chong et al.
(2011) had found that in children with CP who are predominantly GMFCS levels I to Ill,
IMWT and 6MWT are strongly correlated with the parental reports of walking ability
(AILOCO-Kids), providing evidence of convergent validity and supports the use of walk
tests in the clinical settings. However, the level of association between walk tests and
parental perceptions of walking ability was relatively weak for children who functioned at
a high level (GMFCS I) and was stronger in children who were at GMFCS |1 or I1I.

A study done by Brehm et al. (2014), among 21 CP children age 6-14 and GMFCS |, 11,
Il found the mean VO, max of 39.3 ml/kg/min during progressive maximal cycle
ergometer and the VO, max was considered as the best indicator of cardiorespiratory
fitness. It was reliable in children of GMFCS levels | through 11l and can be used as an

evaluative measure to detect changes following interventions in this population.

Page 21 of 73



CHAPTER 11

METHODOLOGY

3.1 Conceptual framework

Predictor or independent variables

Response or dependent variables

Socio- demographics (Age,
gender, education types and
level, socioeconomic status
and anthropometrics like
BMI, length etc.)

Topographical distribution of
CP, GMFCS levels, Motor
types of CP

Heart rates (resting HR, HR
max, HR post test, HR after 2
min, HR recovery etc.)

\ 4

Cardio respiratory fitness in

Borg RPE scale

\ 4

Total distance walked

\4

Locomotion capacity
(ABILOCO-K:ids scores)

Y
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3.2 Study Objectives

3.2.1 General Objectives

1.

To determine the cardio respiratory fitness of cerebral palsy children with GMFCS
I, I, 111 in terms of VO2 max, heart rate and the Borg Scale for perceived exertion
by 2 MWT.

3.2.2 Specific Objectives

o

1. To explore the socio-demographic characteristics of participant.

2. To assess factor associated with cardio respiratory fitness.

3.

4. To study the association between cardio respiratory fitness and locomotion capacity

To study the association between different heart rates measured during 2MWT.
of children with CP.

To determine the association between VO2 max and HR during 2MWT.

To show the association between Perceived Exertion and VO, max.
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3.3 Study Design

The study was conducted by using quantitative method that is cross sectional study with
interview conducted with mothers or caregivers of CP child. This design was chosen
because it was carried out at one center and with short duration time frame. The study was
mainly focused on finding cardio respiratory fitness levels of cerebral palsy children with
GMFCS I-111, in term of VO, max, heart rate and the Borg Scale for perceived exertion
while performing the 2MWT. This study design was considered to collect the quantitative
data effectively about different variables related to study and provide a picture of problems
along with valuable insight to improve the overall physical fitness of children with cerebral
palsy.

3.4 Study Population

The study population was the cerebral palsy children with GMFS I-111 from the William
and Marie Taylor School and Pediatric unit of Centre for Rehabilitation Paralyzed (CRP).

3.5 Study Period

The study period was for the duration of six months from December 2017 to May 2018
after approval of the research protocol.

3.6 Study Site

The study was conducted in Reed - way Hall of the Centre for the Rehabilitation of the
Paralyzed (CRP) in Savar, Bangladesh.

3.7 Sample Size

The cerebral palsy had no exact prevalence rate throughout the literature. So, 50%
prevalence was considered as prevalence of CP to calculate the desired sample size in this

study by using the following formulae: -

_Z'p(1-p)
=

Where: n = the desired sample size.
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Z = the standard normal deviation, set at 1.96, which corresponds to 95% confidence level.
p = the prevalence proportion set at 50 %
d = degree of accuracy desired, here set at 0.05 corresponding to the 1.96.

While substituting the values in the formula, the sample size was 384. However, only 95

participants were included in the study because of technical, financial and time constraints.
3.8 Inclusion and Exclusion Criteria

3.8.1 Inclusion Criteria

o Cerebral Palsy,

o Male and female,

o Age 6 to 12 years,

. GMECS levels | to IlI,

o On medication for CP,
o Ability to walk continuously for 2 minutes or wheel own wheel chair,
o Willing to participate (parents’ informed consent is given).

3.8.2 Exclusion Criteria

e Not able to walk or wheel independently,

e Unstable epileptic seizures, several behaviour problems,
e |lIness at the time of testing (fever),

e Inhibited by other medicine for exercise and other conditions that could affect the

walking ability,

e Orthopedic surgery or neuro surgery within the past 18 months and/or botulinum toxin

injection within the previous 6 months,

e Cardiac or respiratory conditions that have been negatively affected on the study,
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e Those children and parents not willing to participate and parents unable to fill the form.
3.9 Sampling Techniques

Convenience sampling was used as it is effective when there were only limited numbers of
participants who can serve as primary data sources due to the nature of research design,
aims and objectives of this study. This sampling technique was easy to reach the study

population according to inclusion and exclusion criteria.
3.10 Data Collection Tools/ Materials
Equipment Required for the study was as follows:

e 2 MWT and ABILOCO-Kids questionnaires,

e Data collection sheets (study questionnaires including demographic form, and the Borg
Breathlessness Scale for participants),

e Device for measuring heart rate,

e Stopwatch,

e 15.2-meter trail line on ground,

e Measuring tapes to measure distance covered,

e Pen, paper or data collection sheets. Chairs etc. (Enright, 2003).
3.11 Data Collection Techniques

The data was collected after approval of the study by Dhaka University, Institutional
Review Board of Bangladesh Health Professional Institute (BHPI) along with permission
from Pediatric Physiotherapy Department of CRP and William and Marie Taylor School,
CRP. All the subjects and parents received explanations regarding the purpose and
procedure of the study before voluntarily agreeing to take part. Data were collected through
face to face administration of prepared questionnaires. Before proceeding for the study, a
pre-test was conducted to find out possible drawbacks in the study tools and procedure and

necessary correction was made to the best of possible knowledge and effort.
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Procedure

The data was collected from 2MWT which was performed in in the Reed-way Hall between
two 15.2 m trail lines on the ground, using a standard procedure. The subjects were
instructed to walk or wheel as fast as possible between the cones placed at 15.2 meters
apart, had to turn around each of the cones and then walk or wheel the other way. The
subjects received standardized and vigorous verbal encouragement and they were advised
of the distance covered and time remaining every 30s. However, if they absolutely needed
a rest due to high perceived exertion or tiredness, or any other problem, they were allowed
to stop and stand still or sit on the chair for a while and also were advised to walk further
till 2 minutes as soon as possible. Data were collected at rest, immediately after completing
the 2 MWT and during a 2 minutes recovery period. The collected data during the 2MWT
were heart rates, total walked/wheeled distance, number of rests taken during and
immediately after the test as well as the Borg RPE scale. Besides, child’s length, weight

etc. And all variables from the questionnaires were filled out before or after the 2MWT.
3.12 Data management and Statistical analysis:

After the completion of data collection, quality control was checked for accuracy, utility
and completeness and stored systematically and scientifically. Any errors, incompleteness
and inconsistencies in data affecting the study result was excluded. The data entry and
analysis were done by using Statistical Package for Social Science (SPSS 18.0). Data was
analyzed through descriptive statistical analysis and use them to generate tabulated reports,
charts, plots of distributions, trends and other descriptive statistics and then other complex
statistical analyses was conducted. A descriptive statistic was used to attain research

objectives.

Correlation were used to find the correlation among different continuous variables
associated by cardiorespiratory fitness (VO2 max). Independent t- test was used to show
association between dependent and independent variables. Similarly, Paired t- test was
used to find the association between different heart rates during 2MWT. Finally, one — way

ANOVA was used to study association between different variables and VO, max.
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3.13 Quality Control and Quality Assurance:

The questionnaire was developed based on literature review and some questions was
modified from similar studies. To ensure and improve the quality of study, the
questionnaire was translated into Bangla language after linguistic validation. Data
collection was done only after a pilot study with the questionnaire to ensure face validation-
through face to face interviews of the questionnaires. Then the questionnaires that was
filled out was kept safely. The collected data was reviewed, recorded and entered into an
SPSS program in order to reduce human error and technical errors during data analysis. All

the data was digitalized systematically and scientifically.
3.14 Ethical consideration

The study was conducted after approval form Ethical Review Board of BHPI and
permission from the respective data collection area. This study complied with the ethical
principles of the Declaration of Helsinki, and data was collected from the respondents
through face to face interview and self-administered questionnaire. The respondents were
allowed to participate voluntarily in the study and were free from any kind of physical or
mental assault. The informed consent in both written and verbal form were taken. Before
interviewing the respondents were clearly explained about the aim, content and methods
of the data collection and be assured that the collected information will be absolutely
confidential. They had complete freedom to be involved in the study and the respondent

had options to or not to respond to the interviewer’s inquiry without any influence.
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CHAPTER IV RESULTS

4.1. Sociodemographic Characteristics
Gender of participants

Among the 95 participants, the male was 64.2% (n=61) and female was 35.8% (n= 34).

Gender of Participants
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- 61
© 60
S 40 34
D
£ I

0
Male Female

Gender

Figure 1: Gender of Participant
Age of participants
The average age of participants was 8.33 + 2.01. Most of the respondents were aged 6-9

years with 71.6% (n=68) and participant with aged 10-12 years ware 28.4% (n=27).

Age catagories of groups
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5 40 27
L
0
6-9 year 10-12 year

Age groups

Figure 2: Age of participant
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Religion of participants

Among the 95 total children’s most of them belongs to Muslim 90.5 % (n = 86) followed
by Hindu 8.4 % (n = 8) and Christian 1.1 % (n = 1).

Religion of Participants
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Figure 3: Religion of Participant
Education levels of participants

Most of the Participants were illiterate 33.7 % (n = 32), primary education level 29.5 % (n
=28) and K.G 23.2 % (n = 22). SENU had low participants that is 13.7 % (n = 13).

Education level of participants

33.7

29.5

= SENU =KG =Primary - Illiterate

Figure 4: Educational level of Participant
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Education type of participants

Most of the participant had attended integrated types of education 29.5 % (n = 28) followed
by inclusive 24.2 % (n = 23) and special 12.6 5 (n = 12). And those who did not attend any
types of education were 33.7 % (n = 32) which was higher than participant in integrated

types of education.

Type of Education Atteded by Participants

33.7

29.5

= Special Inclusive School Integrated = NA

Figure 5: Education type of Participants
Family types of participants
Most of the participants had nuclear family types 81.1 5 (n = 77) and fewer participant had

joint family type 18.9 % (n = 18).

Family types of participants
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Types of Families

Figure 6: Family types of participants
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Parents education level of participants

The secondary education level had highest response with 63.2 % (n = 60) for the parent’s
education level of participants followed by graduation 11.6 % (n = 11), primary 9.5 % (n
=9), higher-secondary 8.4 % (n = 8) and illiterate 4.2 % (n = 4). And the fewer participants
parents had post-graduation education level 3.2 % (n = 3).

Parents Education levels of Participants
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Education levels

Figure 7: Parent education level of participants
Parents monthly income of participants

Among the 95 participants 2.1 % (n = 2) participants had their family monthly income less
than 5,000 taka, 31.6 % (n = 30) participants had their family monthly income 5,000 -
10,000 taka, 42.1 % (n = 40) participants had their family monthly income 10,000 — 20,
000 taka, 12.6 % (n = 12) participants had their family monthly income 20,000 — 30,000
taka, 6.3 % (n = 6) participants had their family monthly income 30,000 — 40,000 taka, 2.1
% (n = 2) participants had their family monthly income 40,000 — 50,000 taka, 3.2 % (n =
3) participants had their family monthly income above 50,000 taka.
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Parents monthly income of participants
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Figure 8: Parents monthly income of participants

BMI of participants

The average BMI of participant was 15.07 + 2.96. Most of the children were underweight

87.4 % (n = 83) while few were overweight 2.1 % (n = 2.1) and moderately obese 1.1 %

(n=1). And only 9.5 % (n = 9) of child had normal BMI.

BMI of participants
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Figure 9: BMI of Participants
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Topographical classification of CP

The topographical distribution of CP among the 95 participants shows that most of them
were quadriplegic 26.3 % (n = 25) followed by diplegic 22.1 % (n = 21), paraplegic 20.0
% (n = 19), Rt. Hemiplegic 12.6 % (n = 12), triplegic 11.6 % (n = 11), Lt. hemiplegic 4.2
% (n = 4) and monoplegic 3.2 % (n = 3).

Participants topographical classification of CP

30 ’1 25
25 19
S 15 12 11
g1 3 4 l

0 [ ]
Qééb’ Qééb’ @Qéb anéb @o.éb Qaq.o\o @Q.S‘b
¥ & §F & e
,QO Q\ ,&\ ‘&\ ‘b,'{b‘ &&\ &\
@0 ‘2& «2@ Q o‘b
SRS &

Topographical classification of CP

Figure 10: Topographical classification of CP
GMFCS classification of participants
Among the 95 participants, GMFCS | had a higher respondent 46.3 % (n = 44) followed

by GMFCS 111 38.9 % (N = 37) and lowest in GMFCS 11 12.7 % (n = 14).

Participants GMFCS levels
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Figure 11: GMFCS classification of Participants
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CP motor type

Most of the participant were spastic 73.7 % (n = 70) followed dystonic and mixed 6.3 %
(n =6), ataxic 4.2 % (n = 4), flaccid and athetoid 3.2 % (n = 3), hypotonic 2.1 % (n = 2).
Other was only 1.1 % (n = 1).

Types of CP
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Figure 12: CP Motor Type
Assistive device used by participants
Most of the participants were using assistive device 52.6 % (n = 50) and 74.4 % (n = 45)

did not use any kind of assistive device.

Assistive device used by Participants
51 50

& 46 45

S 45
S 44
43
42

No Yes
Assistive device

Figure 13: Assistive device used by participants
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Types of assistive devices used by participants

Among the participants most widely used assistive device was AFO 26.3 % (n = 25)
followed by walkers 10.5 % (n = 10), KAFO 6.3 % (n = 6), wheelchair and others 4.2 %

(n =4). And the foot orthosis was lowest used assistive device 2.1 % (n = 2).

Types of Assistive device used by participants
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Figure 14: Types of assistive devices used by participants
Assistive device used by participant at different place

Among the participants who used assistive device, most of them used at home 41.0 % (n =
48), 36.8 % (n = 43) used at community and 22.2 % (n = 26) used at school.

Assistive device used by participants at different place
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Figure 15: Assistive device used by participant at different place
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4.2.Factors associated with cardiorespiratory fitness
Gender and VO2 max

Table: 1 Independent t- test

Table: 1.1 VO2 max difference on gender

Variables Genderof N MtS.D SEM T df P
Participant
VO2 max of Male 61 30.89 0.504 0.445 93 0.658
participant 3.93
(ml.min-1.kg-  Female 34 3051= 0.723
1) 4.21
Table: 1.2. VO2 max difference with Assistive device used.
Variables Mobility aids
VO2 max of Yes 50 30.73 % 0.62 -0.06 93.00 0.96
participant in 4.37
ml.min-1.kg-1  No 45  30.78 = 0.54
3.65
Table:1.3. VO2 max difference on Family types of Participants
Variables Family types
VO2 max of Nuclear 77 30739 05 -0.512 93 0.61
participantin  family
ml.min-1.kg-1  Joint 18 31.2+x44 10
family

Independent T-test for Gender and VO2 max

An independent sample t- test was conducted to compare the VO, max for males and
females as shown in Table 1.1. Homogeneity of variances was not violated, as assessed by
Levene’s test for Equality of variances (p = 0.626). There was no significant difference in
scores for males (M + SD = 30.89 + 3.93) and females (M £ SD = 30.51 + 4.21); t (93) =
0.445, p = 0.658, 2- tailed). The magnitude of difference in means (mean difference = 0.38,
95 % CI: -1.33 to 2.10) was small (eta square = 0.002). That means there was sufficient
reason to accept null hypothesis.
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Table 2: Correlations among variables

Variables

1 VO2 max

2 Gender -0.05

3 Age 0.15

4 BMI -0.13 0.09 .219"

5 Mobilityaids 0.01 0.04 0.08 0.09

6 Temperature -22° -0.02 -0.14 0.04 -0.09

7 HRrecovery .232° -0.02 002 005 0.04 -0.13

8 HRreserve 98" -0.06 0.1 -0.17 002 -0.2 206"

9 Total distance -0.08 -0.09 0.15 006 .315° -0.08 0.17 -0.09
walk

10 BPEin 0.12 -01 -0.06 -0.06 -0.09 -0.02 . 0.13 -0.15
2MWT

11 ABILOCO -0.02 -0.12 0.05 -0.02 0.17 -237° 0.16 -0.03 .560™ 0.01
sum

Note: N =95, *. p<0.05, **. p<0.01, **. Correlation is significant at the 0.01 level (2-

tailed). *. Correlation is significant at the 0.05 level (2-tailed).

Age and VO2 max

There was no statistically significant correlation between age and VO2 max. (Table 2).
BMI and VO2 max

One -way between — group analysis of variance was conducted to explore the impact of
BMI on VO, max, as measured from HR max as shown in Table 3.1. Participants were
divided in to four groups according to the BMI of participants (under- weight, normal,
over- weight and moderately over — weight). There was statistically non-significant
difference at the p > 0.05 level in VO2 max value for four BMI categories: F (3, 91) = 2.62,
P = 0.055. Despite reaching the statistically significance, the actual difference mean value
was small. The mean values for groups couldn’t found as post hoc comparison using Tukey
HSD was not possible. The effect size calculated using eta square was 0.006, which is

medium effect.
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Table 3: One - way ANOVA

Table 3.1: One-way ANOVA between VO2 max and BMI categories.

Variables SS df MS F P Levene - P
BMI

Between Groups 121.01 3.00 40.34 262 0.055 0.105

Within Groups 1399.70 91.00 15.38

Total 1520.72  94.00

Table: 3.2 One -way ANOVA between VO2 max and Topographical CP of CP
child.

Type of CP

Between Groups 97.32 6.00 16.22 1.00 0.429 0.975
Within Groups 142340  88.00 16.18

Total 1520.72  94.00

Table: 3.3. One-way ANOVA between VO2 max and GMFCS

Between Groups 63.0 2.0 31.5 2.0 0.143 0.096
Within Groups 1457.7 92.0 15.8

Total 1520.7 94.0

Table:3.4 One-way ANOVA between VO2 max and CP motor types of
participants.

Between Groups 191.37 7.00 27.34 179 0.1 0.248
Within Groups 1329.35 87.00 15.28
Total 1520.72  94.00

Table:3.5. One-way ANOVA between VO2 max and education level of
participants.
Between Groups 128.48 3.00 4283 280 0.044* 0.73

Within Groups 1392.24  91.00 15.30

Total 1520.72  94.00
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Table:3.6. One-way ANOVA between VO2 max and education types of

participants.

Variables SS df MS F P Levene - P
Between Groups 195.3 3.0 65.1 4.5 0.006*  0.653
Within Groups 1325.4 91.0 14.6

Total 1520.7 94.0

Table:3.7. One-way ANOVA between VO2 max and types of mobility aids used by
participants.

Between Groups 66.98 5.00 1340 0.72 0.615 0.746

Within Groups 842.20 45.00 18.72

Total 909.18 50.00

Table:3.8 One-way ANOVA between VO2 max and parent education levels of
participants.

Between Groups 212.52 5.00 4250 289 0.018* 0.095

Within Groups 1308.20  89.00 14.70

Total 1520.72  94.00

Table:3.9 One-way ANOVA between VO2 max and parents’ monthly incomes of
participants.

Between Groups 61.99 6.00 10.33 0.62 0.711 0.423

Within Groups 1458.73  88.00 16.58

Total 1520.72  94.00

Table:3.10. One-way ANOVA between VO2 max and Borg RPE of participants.

Between Groups 0.00 1.00 0.00 0.00 0.994 0.485

Within Groups 1520.72  93.00 16.35

Total 1520.72 94.00
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Topographical classification and VO2 max

One -way between — group analysis of variance was conducted to explore the impact of
topographical distribution of CP on VO2 max, as measured from HR max as shown in
Table 3.2. Participants were divided in to seven groups according to their distribution of
CP (Monoplegia, Diplegia, Rt. Hemiplegia, Lt. Hemiplegia, Paraplegia, Triplegia,
Quadriplegia and Others). There was statistically not significant difference at the p > 0.05
level in VO2 max value for seven topographical distribution of CP: F (6, 88) = 1.00, P =

0.429. The effect size calculated using eta square was 0.004 which was small effect.

GMFCS classification and VO2 max

One -way between — group analysis of variance was conducted as shown in Table 3.3 to
explore the impact of GMFCS Levels of CP on VO2 max, as measured from HR max.
Participants were divided in to three groups according to their gross motor function
(GMFCS Level I, Il and 111). There was statistically non-significant difference at the p >
0.05 level in VO2 max value for three GMFCS group: F (2, 92) = 2, p = 0.143. The effect

size calculated using eta square was 0.001, which is small.

CP Motor Type and VO2 max

One -way between — group analysis of variance was conducted as shown in Table 3.4 to
explore the impact of CP motor types of participants on VO, max, as measured from HR
max. Participants were divided into eight levels according to their motor CP types (spastic,
flaccid, ataxic, athetoid, dystonic, hypotonic, mixed and others). There was statistically
non-significant difference at the p > 0.05 level in VO, max value for eight motor CP types
group: F (7, 87) = 1.79, p = 0.015. The effect size calculated using eta square was 0.015,

which was small effect.
Education level and VO2 max

One -way between — group analysis of variance was conducted as shown in Table 3.5 to
explore the impact of education levels of CP child on VO2 max, as measured from HR max.
Participants were divided into four groups according to their education levels (SENU, K.G,

Primary and Secondary). There was statistically significant difference at the p < 0.05 level
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in VO2 max value for three levels of education of CP: F (3, 91) = 2.80, p = 0.04. Despite
reaching statistical significant, the actual difference in mean score between education
levels of CP was quite small. The effect size calculated using eta square was 0.007, which
was moderate effect. Post hoc comparison using Tukey HSD test indicate that VO2 max
for SENU (M + SD = 33.62 * 4.57) differ significantly from primary (M + SD = 30.68 +
4.05) and illiterate (M + SD = 30.23 + 3.71). KG did not differ significantly from either of
SENU, primary or illiterate.

Education type and VO2 max

One -way between — group analysis of variance was conducted as shown in Table 3.6 to
explore the impact of education types of CP Childs on VO, max, as measured from HR
max. Participants were divided in to four groups according to types of their education
(Special, Inclusive, Integrated and Illiterate). There was statistically significant difference
at the p < 0.05 level in VO2 max values for three types of education of CP: F (3, 91) = 4.5,
p = 0.06. Despite reaching statistical significant, the actual difference in mean score
between education types of CP child was quite small. The effect size calculated using eta
square was 0.016, which is weak. Post hoc comparison using Tukey HSD test indicate that
VO, max for special school (M £SD = 33.46 + 4.73) differ significantly from integrated
school (M £SD = 29.22 + 3.33) and illiterate. Inclusive school and illiterate did not differ

significantly from either Special nor Integrated school.
Independent sample t- test for VO2 max and Assistive device used:

An independent sample t- test was conducted to compare the VO, max for assistive devices
used by participants as shown in Table 1.2 Homogeneity of variances was not violated, as
assessed by Levene’s test for Equality of variances (p = 0.294). There was no significant
difference in scores for assistive device used (M + SD = 30.73 + 4.36) and assistive device
not used (M = SD = 30.78 £ 3.65); t (93) = - 0.055, p = 0.956, 2- tailed). The magnitude of
difference in means (mean difference = -0.046, 95 % CI: -1.69 to 1.60) was moderate (eta
square = 0.003). That mean there was no sufficient evidence to rejects null hypothesis.
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Type of assistive devices

One -way between — group analysis of variance was conducted as shown in Table 3.7 to
explore the impact of assistive device used by participants on VO, max, as measured from
HR max. Participants were divided on the basis of type of assistive devices used in to six
groups (foot orthosis, AFO, AKFO, walkers, wheelchair and others). There was
statistically non-significant difference at the p > 0.05 level in VO, max value for six groups:
F (7,87) =1.79, p = 0.615. The effect size calculated using eta square was 0.005, which

was small effect.
Independent sample t- test for VO2 max and family types

An independent sample t- test was conducted to compare the VO, max for family types of
participants as shown in Table 1.3 Homogeneity of variances was not violated, as assessed
by Levene’s test for Equality of variances (p = 0.483). There was no significant difference
in scores for nuclear family (M + SD = 30.65 + 3.947) and joint family (M + SD =31.20 +
4.421);1(93) =-0.0512, p=0.061, 2- tailed). The magnitude of difference in means (mean
difference = 0.0542, 95 % CI: -2.641 to 1.558) was moderate (eta square = 0.010). That
mean there was no sufficient evidence to rejects null hypothesis.

Parent education levels

One -way between — group analysis of variance was conducted as shown in Table 3.8 to
explore the impact of parent education level of CP child on VO, max, as measured from
HR max. Participants parents were divided in to six groups according to levels of their
parent education (llliterate, primarily, secondary, higher secondary, graduation and post-
graduation and above). There was statistically significant difference at the p < 0.05 level
in VO2 max values of participants for parent six levels of education: F (5, 89) =2.892, p =
0.01. Despite reaching statistical significant, the actual difference in mean score between
parent education levels of CP child was quite small. The mean values for groups couldn’t
found as post hoc comparison using Tukey HSD was not possible. The effect size

calculated using eta square was 0.016, which was weak.
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Parents’ monthly income

One -way between — group analysis of variance was conducted as shown in Table 3.9 to
explore the impact of parent monthly incomes of CP child on VO2 max, as measured from
HR max. Participants were dividend in to seven groups according to their parent monthly
(less than 5,000, 5,000- 10,000, 10,000-20,000, 20,000-30,000, 30,000-40,000, 40,000-
50,000 and above 50,000). There was statistically non-significant difference at the p > 0.05
level in VO, max values of participants for seven parent monthly income: F (6, 88) = 0.62,

p = 0.711. Effect size calculated was 0.001 which was small.

4.3.Association between different Heart Rate measured during 2 MWT.
Table 4: Paired t-test

Table 4.1: Difference between HR post-test and HR rest.

M N S.D R P

Pair 1  Post Test HR of participant b/m 122.432 95.000 16.028 0.548 0.000
Resting HR of participant b/m  100.263 95.000 12.949

M S.D SE 9% t df P (2-
M  CI tailed
)
Low Upp
er er
Pair Post-test HR of 221 140 144 193 250 153 940 0.0
1 participant 7 4 1 3 9 0 0

-Resting HR of
participant b/m
A paired-sample t-test was conducted to evaluate the change in Heart Rate of participants

as shown in table 4.1. There was a statistically significant increase in HR from Resting HR
(M = SD = 100.26 + 12.949) to Post- test HR (M £+ SD = 122.43 + 16.028), t (94) = 15.39,
P <.001 (two tailed). The men increased in HR was M + SD = 22.17 + 14.04 with a 95%
CI (5 % significant level) and df (94.00) ranging from 19.31 to 25.39. The standard t value
was 1.987 and observed t value was 15.39 at same df which was greater than standard t
value, that mean there was significant evidence for alternative and against alternative

hypothesis. The eta square statistic (0.7) indicated a large effect size.
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Table: 4.2. Difference between HR posttest and HR after 2 min

M N SSD N r p

Pair 1 Post Test HR of participant b/m 122.43 95.00 16.03 95 0.46 0.00

. - 103.97 95.00 14.84
HR_2min of participant b/m

P (2-
95% C | t df  tailed)

M S.D SEM Lower Upper

Post Test HR of
Pair participant b/m -
1 HR_2min of

participant b/m

1846 16.05 1.65 1519 21.73 11.21 94.00 0.00

A paired-sample t-test was conducted to evaluate the change in Heart Rate of participants
as shown in table 4.2. There was a statistically significant decreased in HR from post — test
HR (M £ SD = 122.43 + 16.03) to HR after 2 min (M + SD = 103.97 + 14.84), t (94) =
15.39, P <.001 (two tailed). The men decreased in HR was M £ SD = 18.46 £ 16.05 with
a 95% CI (5 % significant level) and df (94.00) ranging from 21.73 to 15.19. The standard
t value was 1.987 and observed t value was 11.21 at same df which was greater than
standard t value, that mean there was significant evidence for alternative and against

alternative hypothesis. The eta square statistic (0.57) indicated a moderate effect size.

A paired-sample t-test was conducted to evaluate the change in Heart Rate of participants
as shown in table 4.3. There was a statistically significant increase in HR from Resting HR
(M £ SD =100.26 + 12.949) to HR after 2 min of exercise (M £ SD 103.97 + 14.840), t (94)
=4.164, p < .001 (two tailed). The mean increased in HR was M + SD = 3.705 £ 8.67 with
a 95% CI (5 % significant) ranging from 1.939 to 5.472. The standard t value was 1.987
and observed t value was 4.16 at same df which was greater than standard t value, that
mean there was significant evidence for alternative and against alternative hypothesis. The

eta square statistic (0.1) indicated a small effect size
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Table: 4.3 Paired t- test between HR rest and HR after 2 min

M N SSD SEM r P
HR_2min of participant 103.97 95.00 1484 152 0.81 0.00
Pair 1
Resting HR of participant 100.26 95.00 1295 1.33
S 95% ClI
M ' SEM P (2-
D Lower Upper t df tailed)

HR_2min of
Pair participant -
1 Resting HR of
participant

3.71 867 089 194 547

416 94.00 0.00

4.4 Association between ABILOCO-kids and VO2 max

There was no statistically significant correlation between locomotory capacity and

cardiorespiratory fitness.

4.5 Association between heart rates during 2MWT and VO2 max

Association between heart rate recovery and VO2 max

There was intermediate, positive correlation between heart rate recovery and VO, max as
shown in Table 2, r =0.0232, n = 95, p < 0.05, with high level of VO, max associated with

high HR Recovery.

Association between heart rate reserve and VO2 max

There was strong, positive correlation between heart rate reserve and VO2 max as shown

in Table 2, r=0.988, n = 95, p < 0.01.
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4.6. Association between perceived exertion and VO2 max

One -way between — group analysis of variance was conducted as shown in table 3.10 to
explore the impact of participants Borg RPE on VO> max, as measured from HR max.
Participants were divided in to three groups according to levels of RPE (mild, moderate
and severe). There was statistically non-significant difference at the p > 0.05 level in VO
max values of participants for Borg RPE: F (1, 93) = 0.00, p = 0.994. There was no effect

at all as eta square is zero.

Table 5 Distribution of VO2 max value for different variables in relation to

GMFSC
Variables Category GMFCS | GMFCS I GMFCS I
Mean £ S. D Mean £ S. D Mean = S. D
Gender Male 30.39 + 3.85 30.55 +2.51 31.71 £4.59
Female 30.17 +4.13 2712 +0.77 31.75+4.42
Total 30.32 + 3.88 29.57 + 2.66 31.73 v 4.46
Age 6 — 9years 29.53 + 3.66 29.68 + 2.93 31.75+£4.32
10 - 12 years  31.83 +3.96 29.31+2.20 31.64 £5.25
Total 30.32 + 3.88 29.57 + 2.66 31.73 £ 4.46
BMI Under weight  30.53 + 3.68 29.57 + 2.66 32.12+4.28
Normal 28.24 + 3.95 30.88 + 7.88
Moderately 37.32 26.15 +0.03
obese
Total 30.32 + 3.88 29.57 + 2.66 31.73 +4.46
Topographical  Monoplegia 31.68 £ 4.76
CP
Diplegia 30.17 £+ 4.76 29.40 + 2.38 33.18 + 4.54
Rt. Hemiplegia 31.41 + 3.46 29.11
Lt. Hemiplegia 33.40 +4.48 32.19
Paraplegia 27.60 + 2.66 28.44 +1.75 31.46 +5.44
Triplegia 30.73+1.28 30.95 + 6.50 32.51+4.92
Quadriplegia  30.54 £ 4.40 29.02+1.78 30.78 £ 4.02
Total 30.32 +3.88 29.57 + 2.66 31.73 +4.46
CP motor Type  Spastic 30.31+£3.95  29.67+265  31.64+3.82
Flaccid 25,52 +1.38
Ataxic 32.03+5.72 33.75+ 3.46
Athetoid 27.44 + 3.00
Dystonic 33.39+2.18 33.31+6.28
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Hypotonic 31.67 33.97
Mixed 28.31+2.76 26.35 34.44 £ 6.53
Others 33.32
Total 30.32 +3.88 29.57 + 2.66 31.73+4.46
Education 30.53 +4.07 31.99 £ 5.02 36.75 + 3.07
levels
K.G 29.62 + 4.48 30.25 + 2.04 32.28 + 3.83
Primary 30.50 + 3.61 27.02 £ 0.47 29.60 + 4.59
Iliterate 30.71 +4.32 29.32 + 2.30 30.40 £ 4.02
Total 30.32 + 3.88 29.57 + 2.66 31.73 £ 4.46
Education Special 30.53 +4.07 28.44 36.75 +3.07
types
Inclusive 32.88 + 3.67 35.55 30.68 + 4.20
School
Integrated 28.79 £ 3.25 28.96 + 2.29 34.38 £ 3.10
NA 30.71£4.32 29.32 + 2.30 30.40 £ 4.02
Total 30.32 + 3.88 29.57 + 2.66 31.73 £ 4.46
Assistive Yes 28.89 + 3.53 30.14 + 3.01 32.13+4.86
devices
No 31.13 £ 3.89 28.55 + 1.66 30.90 + 3.52
Total 30.32 + 3.88 29.57 + 2.66 31.73 £ 4.46
Types of A. D Foot orthosis 33.01+1.18
AFO 29.06 + 3.83 29.54 + 3.54 31.46 £4.54
KAFO 28.26 32.52 30.41 +4.83
Walkers 26.35 29.69 + 3.52 31.36 £5.20
Wheelchair 34.01 £ 6.20
Others 27.08 +1.27 31.67 35.84
Total 29.09 + 3.51 30.14 + 3.01 31.85+4.82
Family types  Nuclear family 30.12 + 3.32 29.28 £ 2.17 31.74 +4.81
Joint family 31.07 £5.77 30.64 + 4.50 31.66 £ 2.12
Total 30.32 + 3.88 29.57 + 2.66 31.73 +4.46
Parents Iliterate 34.29 £ 0.91 35.66 £ 7.79
education
Primary 33.05+£5.22 32.19 33.86 £ 8.57
Secondary 29.28 + 3.98 29.37 £ 2.65 30.64 + 4.08
Higher 31.40+£0.98 33.39+3.10
Secondary
Graduation 29.65 + 2.48 32.70 £ 2.95
Post- 33.12+£0.13 29.11
graduation and
above
Total 30.32 + 3.88 29.57 + 2.66 31.73 +4.46
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Parent monthly

less than

income 5,000
5,000-10,000  30.05+4.51 29.36 + 0.81 31.61+4.24
10,000-20,000 29.96 + 3.92 30.61 £ 3.25 31.32 £ 4.67
20,000-30,000 29.49 + 3.26 27.20 34.50 + 4.46
30,000-40,000 33.36 + 2.87 30.45
40,000-50,000 29.01 +£4.01
Above 50,000 31.00 +2.98 26.68
Total 30.32 + 3.88 29.57 £ 2.66 31.73+4.46

Above table: 5 shows the estimated VO, max values of CP children in different variables

in relation to GMFCS levels.
Table 6: Parameters of VO2 max

Variables

Mean+S.D Min — Max. Mean+S. D Min —
Max.
HR Rest 00.72+12.62 74-131 101.24 +13.64 76-127
HR Post walk 122.44 + 15.04 90 - 157 12244 +17.89 88-160
HR After 2 min. 103.72+13.70 75-135 104.41 +16.90 71-140
walk
HR Max 202.17 +1.43 200-204 202.22 +1.39 200 - 204
HR Recovery 18.72+ 1553 -11-53 18.0+17.16 -12-70
HR Reserve 102.44 +12.36 72-129.10 100.98 - 1351 72-127
No. of rest in 0.10+0.30 0-1 0.90 +£0.288 0-1
2MWT
Total distance walk 80.54 +41.27 8.60-163.30 73.09 +38.40 10.70 —
152.20
VO 2 Max 30.89 + 3.93 23-41 3051+4.21 24 - 40

The Table 6 shows the parameters of VO, max during 2MWT.
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CHAPTER V DISCUSSION

The purpose of the study was to evaluate the cardiorespiratory fitness in term of estimated
VO, max of Cerebral palsy children of age 6-12 years with Gross Motor Function
Classification Scales level I, 11 and I11. This study was the first of its kind to combine HR
responses from 2MWT to estimate VO2 max using the Uth et al. formula to investigate
CRF in CP children age 6-12 years with GMFCS I, 1l and I1l. This study consisted of 95
CP children with higher male (64%) respondent than female (35.8%). Therefore, this study
was supported by the study done of Lang et al. (2012), which also showed higher male
respondent than female. This study also showed that most of them were between age group

6-9 years (71.6%) in comparison to age group 10-12 years (28.4%).

Most of the participants were from Islamic religion which is 86% followed by Hindu
(8.4%). The other studies also showed higher prevalence of CP among Muslim religion
and it was considered due to consanguinity and genetic cause (Bhatta, and Haque, 2014).
This study also showed that 83% of the participant have their BMI in underweight category
and only 9% of them had normal weight. This finding of BMI was also supported in the
study done by Tarsuslu Simsek, and Tuc (2014) which showed that most of CP children
were underweight due to malnutrition, poor oral motor function, insufficient function of
the upper extremities, insufficient nutrition and growth retardation arising from cognitive
disorders. This study had higher respondent in GMFCS level | (64.3%), followed by
GMFCS 111 (38.9%) and GMFCS 11 (14.7%). Most of the CP children were diplegic (21.15)
and spastic CP (70%) was found comparatively higher than other motor types of CP.
Among 95 participants most of them were attending integrated education (29.5%) and
33.7% didn’t receive any formal education. This showed that CP children were integrated
well at normal education system and those who haven’t receive any education is due to
limitation of CP. The participant in this study at primary education level was higher
(29.5%) than other education levels K.G (23.2%) and special education need unit (SENU)
(13.7%).

This study also showed that most of them didn’t use assistive aids (52.6%) and those who
used assistive were 47.4%. Among assistive device user, most of them used AFO (26.3%)
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followed by walkers (10.5%) and commonly used at home (41%), community (36.8%) and
school (22.2%). The participant of this study mostly lived in small family (81.1%) than
joint family (18.9%). This study also showed that most of the parents of participant had
secondary education (63.2%) followed by graduation (11.6%), primary (9.5%), higher
secondary (8.4%), post graduate (3.2%) and only 4.2 % of the participants parent were

illiterate.

This study found that average resting HR for male (99.72 + 12.62 b/m) was lower than that
of female (101.24 + 13.64 b/m). Similarly, this study found that average HR max was
statistically similar for male (202.17 + 1.43 b/m) and female (202.22 + 1.39 b/m). Along
with this, the HR recovery was also statistically similar for male (18.72 £ 15.53 b/m) and
female (18.0 £ 17.16 b/m) but the HR reserve for male (102.44 + 12.36 b/m) was more
than female (100.98 + 13.51 b/m). The average walking distance during 2MWT was more
for male (80.54 + 41.27 m) than female (73. 09 £ 38.40 m). The study didn’t show
statistically difference in VO, max for male (30.89 + 3.93) ml/kg/min and female (30.51 £
4.21) ml/kg/min. On summary, CRF was similar for male and female in term of estimated
VO max. However, when the estimated VO2 max was compared with VO2 max of normal
children, the participant in this study did not have good CRF. There are very few negligible
literatures available on VO2 max of children between 6- 12 years. Those few studies
showed that VO, max varied for both normal children and children with CP.

Pryor & Prasad, (2008) showed VO2 max of healthy children was 40-50ml/kg/min while
other study recommended a minimum VO max of 42 ml/kg/min for male (5 -17 years)
and 40 ml/kg/min for females (5-9 year). The VO, max in this study was found to be
comparatively lower than those found in literature.

This study showed significant positive correlation between VO, max and HR recovery (P
< 005), HR reserve (P < 0.01), negative correlation with surrounding temperature (P <
0.01), while there was statistically insignificant correlation between Gender, BMI, mobility
aid, total distance walked in 2MWT and locomotion capacity (ABILOCO-Kids). This
study also showed that there was insignificant association between VO, max, gender,
mobility assistive device and family types. The study done by Haekel et al. (2011) showed
no any changes in VO max with age. However, a literature showed significant association

between that VO2 max and gender (American College of Sports Medicine, 2000) and

Page 51 of 73



currently there are very few literatures that shows association between VO, max and

mobility aids, family types.

This study also showed that paired t-test was significant between HR post and HR rest, HR
post and HR after 2 min, HR rest and HR after 2 min. Those significant difference between
HR also showed that participants had poor CRF. The finding of this study was also
supported by other study done by Granes et al. (1992). Analysis of variance between VO2
max and sociodemographic variables showed significant association for participants BMI,
education levels, education types and parents education but it didn’t show significant
association between VO, max and topographical CP types, GMFCS levels, motor CP types,
types of mobility aids, monthly incomes of parents and Borg RPE. The study by Berndtsson
et al. (2007) showed negative association between VO, max and BMI, whereas the study
done by Loftin et al. (2001) showed that when BMI increased, the VO, max decreased and

Tartaruga et al. (2010) also showed association between these two variables.

The another most compelling finding of this study was that HR recovery and HR reserve
can be used to predict CRF of CP children and locomotion capacity of CP children depends
on use of assistive devices. The limited literature showed VO, max for boys were slightly
higher than girls but this study showed no significant difference in average VO2 max for
male (30.89 + 3.93 ml/kg/min) and female (30.51 + 4.21 ml/kg/min).

According to literature, HR response during the recovery period immediately following
exercise can be used an indicator of an individual CRF level. It also showed that faster
returning of HR to a resting HR following exercise indicates the higher fitness level (Webb
et al., 2014), and HR recovery less than 12 beats /min fate 1 minutes and 22 beats /minutes
after 2 minutes of exercise indicates poor CRF (Carnethon et al., 2012). This study found
that HR recovery for male (18.72 + 15.53) and for female (18.0 £ 17.16) after 2 minutes of
2MWT which indicates that, the participants are in the risk of Cardiorespiratory problems
and poor CRF. However, this study showed HR post walk for male age group 6- 9 years
was (123.05 + 14.93 b/m), 10 -12 years was (121.11 + 12.59 b/m) and for female age group
6-9years was (121.85 + 17.31 b/m), 10-12 years was (124.25 £ 20.83 b/m). When this result
of HR post walk was compared with classification range of reference values of mean post

exercise heart rate of 1- 12 years children (Jankowski et al., 2014), the male participant
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showed sufficient CRF for both age group and female showed good CRF for both age
groups. Therefore, we can consider that female participant had a higher level of CRF than

male participants.

The study was conducted based on submaximal field test i.e. 2MWT and different heart
rate during different stages of 2MWT to determine the VO, max. Along with this, Borg
RPE which evaluate the exertion level of participants was also used during test. VO2 max
of younger children with cerebral palsy between aged 6 — 12 years was completely new in
the literature. Moreover, determination of HR at different stage of test was done digitally
from participant during different stage of test with help of a reliable and valid HR
measurement device. The maximum HR was determined through more précised Tanaka’s
equation available currently in the literature. The parameters of VO, max measured was
considered highly précised. Therefore, the resultant determinant of cardiorespiratory
fitness (VO2 max) was also considered to be estimated safely and precisely under standard

procedure.

Another new things in this study was age of participant and inclusion of GMFCS Il in this
study as there were very limited study done on Cerebral palsy children with inclusion of
mentioned criteria. This study has no comparison groups. However, the result of this study
was compared with the result of similar standard study found in literature. This study
showed sufficient CRF for male and good CRF for female in term of post exercise HR.
However, when the estimated VO, max of participants was compared with VO, max for
normal children of same age group, CRF was poor.
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5.1 Limitation of study

1. The sample size was small.

2. There was no comparison group for children with cerebral palsy.

3. VO2 max estimation through respiratory rate or gas analysis method couldn’t be
used due to lack of resources and cost.

4. Researcher was not known to Bangla language. So, it was quite difficult to
communicate with participant and their parents.

5. The study period was very limited.

6. There were very few researches focused on similar topic. Instead, studies were
focused on physical functioning and other related topics.

7. The study was conducted in only one institutions.
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CHAPTER VI CONCLUSION AND RECOMMENDATION

6.1 Conclusion

Cardiorespiratory fitness is important for children to ensures physical development and
prevent age-related disease associated with adulthood. Normally, children improve their
CRF during their growth but this is not possible for children with CP. Therefore, they are
more likely to have decreased CRF compared to their typically-developing peers. The gross
motor function of CP can be defined by GMFCS which categorization of CP into 5 levels
and used for developing different exercise protocols to improve the CRF of CP children.
This study aims to find out the CRF in term of VO2 max of CP children between the age
group 6 - 12 years with GMFCS I- I1l. Therefore, VO, max was calculated from HR ratio
by using formula though 2MWT and Borg RPE was used to determine participants level
of exertion during study. This study found that CP children have poor CRF in term of VO
max (30.89 ml/kg/min for male and 30.51 ml/kg/min for female) than the normal children
(40 -50 ml/kg/min) of same age group. It also found that female CRF was good for age
group 10 -12 than male of same age group though there was no difference in mean VO-
max for male and female participants of this study. There was direction correlation between
VO2 max and HR recover, HR reserve and surrounding temperature. The study also found
association between VO, max and BMI, education levels, education types and parents
education but it doesn’t show significant association between VO max and topographical
CP types, GMFCS levels, motor CP types, types of mobility aids, monthly incomes of
parents and Borg RPE. The study concluded that CP children have poor CRF and it can be
improved through proper exercise training. For this it requires further studies on CRF of
younger children with Cerebral palsy which can improve their quality of life.
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6.2 Recommendation

e More participants could be studied at same time through uses of more HR
measurement devices.

e The study consisting of large sample size can be conducted. The cardiorespiratory
fitness of children with CP is recommended to compare with cardiorespiratory
fitness of healthy children.

e The respiratory rate, spirometry, gas analysis method is recommended to get exact
measure of VO max.

e The longitudinal study is recommended to carry out to see the change in status of

cardiorespiratory fitness along with age.
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APPENDIX
Appendix I: Parent Information Sheet (English)

Information sheet

Namaste,

| am Rabindra Shrestha Naha, student of the Bangladesh Health Professions Institute
(BHPI) which is the academic institute of the Centre for the Rehabilitation of the Paralyzed
(CRP), Savar, Dhaka. | am studying M.Sc. in Rehabilitation. In regards to the fulfillment
of M.Sc. Degree, it is mandatory to conduct a research in final year of study. | request you
to participate in this research study “Title: Cardiorespiratory Fitness in Term of
Estimated VO2 max of Children with Cerebral.” It will be very helpful if you accept
my invitation and take part in my study.

If you agree to participate in this study, you and your child need to come to study sites.
You will be asked a certain question regarding the socio-demographic data regarding
walking performance, cardiorespiratory fitness and motor ability required for the study. In
the second part of the study, your child will be asking to wear heart rate measurement
device on the left wrist to measure heart rate at different interval. Then child has to covered
a distance in 2 minutes (walking or self-propelled wheeling), in child’s own wheelchair
(adapted to its needs); walking with assistive devices as required. It is a self-paced speed
but as quickly as the child is able to walk or wheel. This will take approximately 10 minutes
and you can give needful minimal assistance if required.

This research study aims to improve further medical knowledge and cardiorespiratory
fitness of cerebral palsy, it may not be of direct benefit to you or your child. Please try to
give truthful answer as much as possible and you can also refuse to give answer if you are
not comfortable at sharing the information. If you have any questions regarding the
questionnaire, you can ask it anytime. The confidentiality of all records will be highly
maintained and all details will be kept on a confidential database that is only accessible to
me and my supervisor. The identity of your will not be disclosed in any presentation or
publication without your agreement. If you have any queries now regarding this study
please feel free to ask. | am accountable to answer all questions regarding this study.

Rabindra Shrestha Naha

M. Sc. in Rehabilitation Science, CRP, BHPI, Savar, Dhaka.

Parent signature: ........................ Date: ..o
Investigator’s signature: .................. Date: .ooviii

Witness Name and Signature............... Date: ..o



Appendix Il: Parent Information Consent (Bangla)
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Appendix I11: Parent (Or Guardian) Consent Form

Please read the following statements and put tick (V) on yes or no to say that you understand
the content of the information sheet, your involvement, and that you agree to take part in
the above-named study.

L e AZIEe tO PEIMIL .ovvevieiee et re e, , Who
isaged .....ccoevviiennenn, years, to participate in the research project —

Title: Cardiorespiratory Fitness in Term of Estimated VO2 max of Children with
Cerebral.

In giving my consent, | acknowledge that:

1. I have read the Information Statement and the time involved for my child’s participation
in the project. The researcher/s has given me the opportunity to discuss the information and
ask any questions, | have about the study and they have been answered to my satisfaction.

2. | understand that I can withdraw my child from the study at any time without prejudice
to my or my child's relationship with the researcher/s now or in the future.

3. | understand that withdrawal from the study will not affect my relationship with
receiving services from CRP or in the future.

4. | agree that research data gathered from the results of the study may be published
provided that neither my child nor | can be identified.

5. | understand that if | have any questions relating to my child's participation in this
research | may contact the researcher/s who will be happy to answer them.

6. 1 acknowledge receipt of the Information Statement.

7. 1 give permission for my child’s everyday activities to be observed by one of the
researchers

YES [ NO [
Signature of Parent/Guardian Signature of Child
Date Date

Investigator

| have explained the study to the above participant precisely and he/she has indicated a
willingness to take part.

Investigator’s signature Date




Appendix IV: Parent (Or Guardian) Consent Form (Bangla)
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Appendix V: Questionnaires (English/Bangla)
Patient identification no (G FTeFae T227):

Title: Cardiorespiratory Fitness in Term of Estimated VO2 max of children with
Cerebral Palsy. (Fca=is: stteig & ona f (o SifHeead ST Sivetd 89 Rod 0a Cagie

AT 77 G AT € PP STeol)

Part 1(312% 5): Socio-demographic Information (cisifers-s=eifeso2)

1. Gender (f7) 1. Male (5%%)
2. Female (3f2et)
2. Age of Participant
(THLZT T IDN) | e
3. Religion («¥): 1. Muslim er) 4. Christian (¥5)
2. Hindu(z7) 5. Other (s=7)
3. Buddhist (¢c3=)
4. Height (T®wt): | (cm) (IFBTGTE)
5. Weight (e&=): | (Kg) (c=f&)
6. Topographical 1. Monoplegia 5. Paraplegia
classification of CP 2. Diplegia 6. Triplegia
(Prfr @ Groneifesrer 3. Rt. Hemiplegia 7. Quadriplegia
R ); 4. Lt. hemiplegia 8. Unknown
7. GMFCS level 1. 1 3.
(erasazhias ©g): 2. 1l
8. CP motor type (P 1. Spastic(=ie=) 5. Dystonic(feai=)
(R 512%1): 2. Flaccid (z13rc) 6. Hypotonic(ziZ==eGiaz)
3. Ataxic(«biE) 7. Unknown(Zrerr)
4. Athetoid(4925zo) 8. Mixed(ffZ®)
9. Educational level 1. SENU 3. Primary
(Frsiafe Calet): 2. Kinder 4. llliterate
garden(KG)
10. Type of education 1. Special 3. Integrated
attended 2. Inclusive 4. NA
( Freere Teifgfox
AFR):




11. Assistive device 1. Yes (20) 2. No (<)
used (712TF T RO

12. If yes, which types of 1. Foot orthosis 4. Walkers
assistive device do 2. AFO 5. Walking sticks &
you use? (3 2f, &= 3. KAO canes
QT R feeigh 6. Wheelchair
A GIRR FCE? )

13. Place of Assistive 1. Home(3m) 3. Community (372WT)
device used (offs#eror 2. School () 4. All
MIRURIERIERIRIEEIS)

14. Family structure 1. Nuclear family (43 #ifs@I7)

(ARRICT SIH): 2. Joint family (72 =)
15. Parents educational 1. literate 4. Higher Secondary
level (wroifrst fpiere CRES)| (CepitiiEsD)
). 2. Primary (21f5<) 5. Graduation (71 9%)
6. Post-graduation and
3. Secondary above (FTorres @2 ¥g
(meafre) Clc)!

16. Parents  economic 1. less than 5,000 5. 30,000-40,000
status (reiferet 2. 5,000-10,000 6. 40,000-50,000
weftafos @), Taka 3. 10,000-20,000 7. Above 50,000

4. 20,000-30,000
()

17. Other comments

(SIy T@)):

\




Part 2(=i2* 3): 2-Minute Walking Test (:-RRG 261 si@m%l) (2MWT) OR(=’1) Wheeling

Test (IR bITICAI A551)

18.

Date (ifs2):

19.

Time ():

20.

Temperature (surrounding) in Degree
Celsius (f5fa o stestar (2r<sh)):

21. Humidity (mw1):

22. Resting HR (&1 2w w=71) Bpm
23. Post-test HR (5311 o 77 1) Bpm
24. HR after 2 minutes (2 <5 #itsr 2w =) Egm
25. Maximum HR (3= 2m $=7)

26. V02 Max (31cdf SEHre-a o)

27. Number of rests (R s1221):

28. Number of laps (et s7221):

29.

Distance walked (7t 2151):

30. The Borg Scale for perceived exertion (Sg® s &= =9 ¢%e1) (modified)

| | | | | N
o1 3 8§ 4 5 6 7 & § o
At Very Some Mode- Some Hard Very Very very
rest easy what -rate  what hard hard
easy hard

VI




Part 3(s1e® ©): ABILOCO-Kids Questionnaires (@ReTcsl-Rewot 2piRet)

How do you feel while performing the | Impossible | Difficult | Easy

following activities? (fsfiie FR@EwaRT | (PR) (=27) (orzw)
A SR AT A (T A7) 1 2 3
31. Going up an escalator alone (@<t
&3 v PG fca Soia Tne).

32. Going up stairs putting each foot on
the next step (Fifea *==ST €1 watTs

AfST #if (FCY THER e e ).

33. Walking or wheeling backwards
(P fce 2161 A1 22STCHRE HITICA).

34. Walking or wheeling several
minutes at the same speed as a
healthy child (&0 FrgRee Rreg T
933 oo FF (G 2067 31 23 (IR

SIETC).

35. Going down stairs putting each
foot on the next step (FEx 2T <t

@TEICS AfSBT #iT (302 fHeoe e Fnsa).

36. Running correctly even if you have
to turn (FHFSIT (AT AWS ST

IO 2).

37. Walking or wheeling while holding
a fragile object (such as a full glass)
(9o oo I8 (o 9 o apT) €

(R0 2157 I 23 (5T BT,

38. Walking or wheeling less than five
meters, indoors, holding onto
pieces of furniture (SIPRR=E Gl
(3 (FCL I (SO(F ¢ PBIET I Szl

G 2151 A LB BT

39. Turning and walking or wheeling
in a narrow space (93 FFf g

ST (AT G2 25T SRR LZSCHIA HIAiC).

40. Going up and down stairs without
holding onto the banisters (cfe2 =t

413 F1%e Torca a1 e Tream).

Thank you for your assistance(S#=¥ 72T FIE &) A G[M)............

VI



Appendix VI: Approval of thesis proposal by ethics committee of BHPI

$) T R ST TRBHTE (RaZpPeiR)

F_ﬁmj%_] Bangladesh Health Professions Institute (BHPI)

(The Academic Institute of CRP)

Ref.  CRP-BHPVIRB/01/18/187 D""’"a#‘”»/ﬂ’ &

To,

Rabindra Shrestha Naha

Part-1I, M.Sc. in Rehabilitation Science (MRS)
Session: 2016-2017, Student ID:181160068
BHPL, CRP-Savar, Dhaka-1343, Bangladesh

Subject: Application for review and ethical approval- “Cardiorespiratory Fitness in Term
of Estimated VO, Max of children with Cerebral Palsy” by ethics committee.

Dear Rabindra Shrestha Naha,

Congratulations.

The Institutional Review Board (IRB) of BHPI has reviewed and discussed your application on

April 29, 2017 to conduct the above-mentioned thesis, with yourself, as the Principal Investigator

the Following documents have been reviewed and approved:
' S.N. Name of Documents

.| Thesis Proposal :

- | Questionnaire (English and Bangla version)

.| Information sheet & consent form.

|
The purpose of the study is to determine the cardiorespiratory fitness of Cercbral Palsy (CP)
children with GMFCS I, II and 1T in term of VO, mw. This research will help to develop
appropriate interventions like educational strategy, awareness program and health promotional
activities which will be helpful to CP child and their parents. The questionnaire will be used to
achieve related information from the participant which will take about 10 to 15 min and the study
have no likelihood of any harm to the participant. Data collector will receive informed consents
from all participants. Any data collected will be kept confidential. The members of the Ethics
committee have approved the study to be conducted in the presented form at the meeting held at
9.00 AM on 08-05-2017.

The Institutional Ethics committee expects to be informed about the progress of the study, any
changes occurring in the course of the study. Any revision in the protocol and patient
information or informed consent and ask to be provided a copy of the final report. This Ethics
committee is working accordance to Nuremberg Code 1947, World Medical Association
Declaration of Helsinki 1964 - 2013 and other applicable regulation.

Best regards.

DO B | =

Muhammad Millat Hossain

Assistant Profcssor, MRS

Member Secretary, Institutional Review Board (IRB)
BHPI, CRP, Savar, Dhaka-1343. Bangladesh

THSRf3-5Ton%a, SIS, BIE-So8o, AT, (P17 § 19B¢8LE-¢, 1985808 FH & 998¢oLd
CRP-Chapain, Savar, Dhaka-1343, Tel : 7745464-5, 7741404, Fax : 7745069, E-mail : contact@crp-bangladesh.org, www.crp-bangladesh.org



Appendix VII: Recommendation letter from BHPI

@i‘i) AT (R T TABHET (Rragphron®)
| v Bangladesh Health Professions Institute (BHPI)

(The Academic Institute of CRP)

R CRP-BHPUMRS/01/18/0083 Dﬂfﬂ-'ﬂﬁ‘ffe-f-/@é)fé

To Whom It May Concern

This is to certify that Mr. Rabindra Shrestha Naha, a student of M.Sc. in Rehabilitation science at
Bangladesh Health Professions Institute(BHPI) under the faculty of Medicine of University of
Dhaka(DU). This is 2-year full time course under the project of “Regional Inter-Professional
Master’s program in Rchabilitation Science” funded by SAARC Development Fund (SDF). 1
have to conduct a thesis entitled, “Cardio respiratory Fitness in Term of Estimated VO, Max
of children with Cerebral Palsy” under honorable supervisor, Mohammad Anwar Hossain,
Associate Professor, BHPI, CRP. The purpose of the study is to evaluate the cardiorespiratory
fitness of Cerebral Palsy (CP) child with GMFCS L, IT, TIT in term of VO2 max which will be
directly bencficial for CP child and their parents to maintain an appropriate level of
cardiorespiratory fitness for improving the child quality of life. This research will help to
develop appropriate interventions like educational strategy, awareness program and health
promotional activities which will be helpful to CP child and their parents. The questionnaire will
be used to achicve related information from the participant which will take about 10 to 15 min
and the study have no likelihood of any harm to the participant. Data collector will receive
informed consents from all participants. Any data collected will be kept confidential. The
research proposal has been approved by Institutional Review Board(IRB) of this institute. To
accomplish research objectives, he will collect data from William and Marie Taylor School CRP.

We request you to provide her necessary support from the William and Marie Taylor School
CRP.

[ wish him every success in order to accomplish his research.
Best regards.

el , ;
Muhammad Millat Hossain
Assistant Professor. MRS
Member Secretary, Institutional Review Board (IRB)
BHPI, CRP, Savar, Dhaka-1343, Bangladesh

TR 5137, HSE, 5131-5080, LA, (T § 98¢3U8-¢, 94983808 BT ¢ 99820Ld
CRP-Chapain, Savar, Dhaka-1343, Tel : 7745464-5, 7741404, Fax ; 7745069, E-mail : contact@crp-bangladesh.org, www.crp-bangladesh.org



Appendix VIII: Permission letter for data collection from William and Marie
Taylor School, CRP

Date: D3 /Ol/ 208

To,

The Principal

William and Marie Taylor School

CRP, Chapain, Savar, Dhaka-1343

Subject: Application for the permission of data collection for master’s thesis.
Dear respected sir,

With due respect and humble submission, I would like to draw your kind attention that I am a
student of M.Sc. in Rehabilitation Science program at Bangladesh Health Professions Institution
(BHPI)- an academic institution of CRP under Faculty of Medicine of university of Dhaka (DU).
This is a two- year full-time course under the project of “Regional Inter-Professional Master’s
Program in Rehabilitation Science” funded by SAARC Development Fund (SDF). As per
approved by ecthical review committee of BHPL I have to conduct a thesis entitled,
“Cardiorespiratory Fitness in Term of Estimated VO, Max of children with Cerebral
Palsy” under supervision of honorable supervisor Mr. Mohammad Anwar Hossain, Associate
Professor and Head of Physiotherapy Department of CRP.

The purpose of the study is to determine the cardiorespiratory fitness of Cerebral Palsy (CP)
children with GMFCS I, IT and III in term of VO ma. This research will help to develop
appropriate interventions like educational strategy, awareness program and health promotional
activities which will be helpful to CP child and their parents. The questionnaire will be used to
achieve related information from the participant which will take about 10 to 15 min and the study
have no likelihood of any harm to the participant. Data collector will receive informed consents
from all participants. Any data collected will be kept confidential Ethical approval is received
from the Institutional Review Board of Bangladesh Health Professions Institute (BHPI).

I therefore, pray and hope that you would be kind enough to grant my application and permit me
to collect required data to accomplish my research objective.

Thank You
Your Sincerely,
Rabindra Shrestha Naha gdé\ 58 g
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Appendix IX: Permission letter form Department of Physiotherapy, CRP

Date:24/02/2018

To,

The Head of Physiotherapy department

CRP, Chapain, Savar, Dhaka-1343

Subject: Application for the permission of data collection for master’s thesis.
Dear respected sir,

With due respect and humble submission, 1 would like to draw your kind attention that | am a
student of M.Sc. in Rehabilitation Science program at Bangladesh Ilealth Professions Institution
(BHPI)- an academic institution of CRP under Faculty of Medicine of university of Dhaka (DU).
This is a two- year full-time course under the project of “Regional Inter-Professional Master’s
Program in Rehabilitation Science” funded by SAARC Development Fund (SDF). As per
approved by ethical review committee of BIIPL T have to conduct a thesis entitled,
“Cardiorespiratory Fitness in Term of Estimated VO, Max of children with Cerebral
Palsy.” under supervision of honorable supervisor Mr. Mohammad Anwar Hossain, Associate
Professor and Head of Physiotherapy Department of CRP.

The purpose of the study is to determine the cardiorespiratory fitness of Cercbral Palsy (CP)
children with GMFCS I, II and III in term of VO3 ma. This research will help to develop
appropriate interventions like educational strategy, awareness program and health promotional
activities which will be helpful to CP child and their parents. The questionnaire will be used to
achieve related information from the participant which will take about 10 to 15 min and the study
have no likelihood of any harm to the participant. Data collector will receive informed consents
from all participants. Any data collected will be kept confidential. Ethical approval is received
from the Institutional Review Board of Bangladesh Health Professions Institutc (BHPI).

I therefore, pray and hope that you would be kind enough to grant my application and permit me
to collect required data from pediatric physiotherapy department to accomplish my research
objective.

Thank You

Your Sincerely,
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Appendix X: Permission letter form In Charge of Pediatric unit, CRP

Date:24/02/2018

To,

The In-Charge of Pediatric Unit

CRP, Chapain, Savar, Dhaka-1343

Subject: Application for the permission of data collection for master’s thesis.
Dear respected sir,

With due respect and humble submission. I would like to draw your kind attention that [ am a
student of M.Sc. in Rehabilitation Science program at Bangladesh Health Professions Institution
(BHPI)- an academic institution of CRP under Faculty of Medicine of university of Dhaka (DU).
This is a two- year full-time course under the project of “Regional Inter-Professional Master’s
Program in Rehabilitation Science” funded by SAARC Development Fund (SDF). As per
approved by ethical review committee of BHPL I have to conduct a thesis entitled,
“Cardiorespiratory Fitness in Term of Estimated VO, Max of children with Cerebral
Palsy.” under supervision of honorable supervisor Mr. Mohammad Anwar Ilossain, Associatc
Professor and Head of Physiotherapy Department of CRP.

The purpose of the study is to determine the cardiorespiratory fitness of Cerebral Palsy (CP)
children with GMFCS I, 11 and III in term of VO3 . This research will help to develop
appropriate interventions like educational strategy, awareness program and health promotional
activities which will be helpful to CP child and their parents. The questionnaire will be used to
achieve related information from the participant which will take about 10 to 15 min and the study
have no likelihood of any harm to the participant. Data collector will receive informed consents
from all participants. Any data collected will be kept confidential. Ethical approval is received
from the Institutional Review Board of Bangladesh Health Professions Institute (BHPI).

I therefore, pray and hope that you would be kind enough to grant my application and permit me
to collect required data from pediatric physiotherapy department to accomplish my research
objective.

Thank You

Your Sincerely,

, | k.
Rabindra Shiestha Naha elisfit-_- WPU
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