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Abstract

Introduction: Injury to spinal cord is considered as a severe health condition that causes
major damages to the spinal cord and ultimately results into multiple health problems of
an individual. Major problems happen to individuals, their families and society as an end
result of spinal cord injury (Noonan et al., 2012). Injury to the spinal cord causes various
problems and individual suffers a lot through physical, psychological, economical
problems. Methodology: Study design was pre experimental. Researcher selected a single
group of participants. There was no control group to compare with this single group.
Those selected participants received training then again examined after post training.
Among the types of pre experimental designs researcher chose one group pre test and
post test design. The purpose of the study is to observe the effect of the training. Results:
Results of the study suggest that after training of one month wheelchair skills there were
no participants in high stress level. Previously there were three participants in high stress
level. Number of participants also reduced in moderate stress level. Ten participants were
found in moderate stress levels which were previously fifteen in number. Ten participants
were found in low stress level. Compared to tetraplegia participants paraplegia
participants showed better progress. The paired t test provides t value 6.850, degrees of
freedom (df) 19 with p value (p=.000).Therefore the test is statistically significant. As
the t value is large than the critical value so null hypothesis is rejected. To compare the
mean differences of pre test and post test physical activity t statistics test was performed.
T statistics test showed t value of 3.918 with degrees of freedom 19. The t value is larger
than the critical value. Thereby null hypothesis is rejected and alternative hypothesis is
accepted. Conclusion: It is strongly recommended to perform a randomized controlled
trial with a larger sample size. More participation of female participants should be highly

recommended. Multicenter set up should be included with follow up.

Key words: Spinal cord injury, wheelchair skill test, physical activity, participants,

stress level, perceived stress scale, training, wheelchair skills.
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CHAPTER -I INTRODUCTION

1.1Background

Injury to spinal cord is considered as a severe health condition that causes major damages
to the spinal cord and ultimately results into multiple health problems of an individual.
Major problems happen to individuals, their families and society as an end result of
spinal cord injury (Noonan et al., 2012). Injury to the spinal cord causes various problems
and individual suffers a lot through physical, psychological, economical problems. Spinal
cord injured persons also faces a lot of difficulties due to social barriers as well
perception of other people who are living in the community. As spinal cord injured
persons are also a part of the community still they experience many difficulties while
moving, transferring, and performing daily activities due to their health condition. Spinal
cord injury may happen to any person at any time throughout the globe.

Furlan, Sakakibara, Miller and Krassioukov (2013) said that it is considered the incidence
spinal cord injury due to trauma globally per million is estimated between 9.2 to 246.0
cases; the incidence of spinal cord injury in America is estimated between 20.7 to 83.0
per million per year; in Europe the incidence spinal cord injury due to trauma is estimated
between 8.0 to 130.6 per million in each year; in Asia and Middle East is estimated
between 14.6 to 246 per million per year as well as prevalence is estimated between 236
to 1298 per million per year globally. Prevalence of spinal cord injury is also rising
throughout the globe. There are very few studies that identified prevalence of traumatic
and non traumatic spinal cord injury. According to Noonan et al. (2012) the prevalence of
traumatic spinal cord injury is fifty one percent and prevalence of non traumatic spinal
cord injury is forty nine percent in Canada. Considerable mortality and morbidity caused
by spinal cord injury (Grant, Quon, & Abbed, 2015). As the end result of spinal cord
injury people need to use assistive devices for their mobility and transport. Wheelchair is

an essential device for mobility of a spinal cord injured person.




Spinal cord injured persons performs most of them their daily activities in a wheelchair as
well as wheelchairs are considered as an ultimate mobility device for them (Qi et al.,
2018). They are dependent on wheelchairs for their mobility. Spinal cord injured persons
need to acquire wheelchair skill to use wheelchair for their mobility. It also enhances
chances of participation in social life situation. For that reason rehabilitation
professionals need to emphasize on wheelchair skill.

To identify the level of wheelchair skill of spinal cord injured persons wheelchair skill
test questionnaire is an important tool. According to Kirby, Smith and Parker (2011) to
identify the capability to securely and efficiently perform wheelchair skills with varying
level of difficulty an effective method is wheelchair skill test. To train and assess
wheelchair users, caregivers as well as clinicians a useful method is wheelchair skill
program (Kirby, 2010). Wheelchair skill test is an objective testing method which is
based on clinical and research experience (Rushton, Kirby & Miller, 2011). Spinal cord
injured persons are dependent on wheelchairs for their daily activities, functional
activities, transferring. As they are dependent on others or some sort of assistive devices

for performing certain activities they suffers a lot from mental stress.

Spinal cord injured persons when suffering from mental stress it results in a negative
impact on their rehabilitation process. It is really important to emphasize on their
psychological well being for enhancing the rehabilitation program. To discover stress
level of spinal cord injured persons along with to understand the perception of their stress
level, there are several instruments. Perceived stress scale is one of them. For
understanding the perception of stress, to measure the scale in which situation person’s

life is considered to be stressful the most widely used equipment is Perceived stress scale.



Spinal cord injury leads to various complications as well as physical, psychological and
social problems. Several exercises can improve the health status, psychological status and
social participation. Physical activity can improve their level of independence in
performing functional activities. To remain active after spinal cord injury exercise plays
an important role.

After spinal cord injury exercise can prevent secondary complications of a spinal cord
injured person. Several exercises can improve circulation of blood in body and thereby
improve the ability to intake oxygen effectively. Previous studies showed that excise can
improve the saturation of oxygen in body. For measuring oxygen saturation in body pulse
oximetry is an important and valid measurement tool. For measuring oxygenation in
blood pulse oximetry is used worldwide which is a non invasive technique (Bilan,
Behbahan, Abdinia & Mahallei, 2010). Accurate and objective values of peripheral
oxygen are measured by pulse oximetry (Narayen et al., 2014).



1.2 Justification

Injury to the spinal cord is a major health condition that causes various health problems.
Due to spinal cord injury the majority of the persons have to rely on wheelchair for their
mobility. For these consequences they have to achieve some wheelchair skill along with
other rehabilitation exercise. Spinal cord injury leads to various secondary problems such
as psychological problems. There are no studies to see the effectiveness of wheelchair
skill on physical activity and stress level of spinal cord persons. As impaired
psychological status may affect spinal cord injured persons and can delay rehabilitation

program.

Wheel chair has become an important mobility aid for spinal cord injured persons.
Effective wheel chair skill training helps to enhance mobility performance. If training is
not sufficient enough wheel chair users might find difficulty and suffers from lack of
confidence about their mobility status. This will leads to negative influences on their

physical activity.

From this study rehabilitation professionals will be able to recognize the level of spinal
cord injured person in acquiring wheelchair skill activities which plays a vital role in
rehabilitation program, effects of wheelchair skills on physical activity through

measuring saturation of oxygen and stress level of spinal cord injured persons.



1.3 Aim

Aim of the study is to identify the effectiveness of wheel chair skills on physical activity
and stress level of spinal cord injured persons.

1.4 Objectives
1.4.1 General Objective

To identify the effectiveness of wheel chair skills on physical activity and stress level of
spinal cord injured persons.

1.4.2 Specific Objectives

= To identify the socio demographic information of the participants

= To assess the wheel chair skill level of the participants

= To determine the stress level of the participants

= To explore the level of physical activity through oxygen saturation rate

1.5. Null Hypothesis (Ho)

Wheel chair skill is not an effective training for improving physical activity and reducing

stress level among spinal cord injured persons.

Ho: 1 1-12=0 or p1=2,

There is no statistical significant difference on before and after training of wheelchair

skills on improving physical activity and reducing stress level.
1.5.1 Alternative Hypothesis (Ha)

Wheel chair skill is an effective training for improving physical activity and reducing

stress level among spinal cord injured persons.

HA: p 1-p2 £0, or pl#p2,

There is statistical significant difference on before and after training of wheelchair skills

on improving physical activity and reducing stress level.



CHAPTER-1I LITERATURE REVIEW

Miller et al. (2019) conducted a study to observe the effects of peer led wheelchair skill
training program on wheel chair skill and participation among older participants. It was a
randomized controlled trial. This study was conducted in communities and different
rehabilitation centers at Canada. One hundred and twenty participants were screened for
this study. Participants were included in this study who lives in the community, equal or
more than fifty years of age, participants who are able to communicate, manual wheel
chair users who are able to propel wheel chair by self for more than one hour in a day.
Participants were excluded from this study if they are involved with other wheel chair
training program or not able to communicate properly, if they are suffering from any kind
of degenerative disease condition. Finally forty participants were recruited in this study.
Eighteen participants were allocated to experimental group and twenty two participants
were allocated in control group. Experimental group received peer led wheel chair
training for about one and half hours. Control group received information regarding
wheel chair skill training via presentations. Wheelchair Skills Test (WST), Wheelchair
Skills Test Questionnaire (WST-Q), Wheelchair Use Confidence Scale for Manual
Wheelchair Users-Short Form (Wheel Con-M-SF), Wheelchair Outcomes Measure
(WhOM), Life Space Mobility (LSA), and Late Life Function and Disability Index

(LLFDI) were the outcome measures used in this study.

Data were collected at baseline, at post intervention and after six months of post
intervention. Researchers hypothesized that a peer led Wheelchair Self-Efficacy
Enhanced for Use program has a moderate to large effect size on wheel chair training. It
was the primary objective. The secondary objective were to find out effects of
Wheelchair Self-Efficacy Enhanced for Use program on perceived wheel chair skills
capacity and performance, wheel chair use self-efficacy, satisfaction with participation,
life-space mobility as well participation frequency. Finally at the end of the study
researchers found that peer led Wheelchair Self-Efficacy Enhanced for Use program has
no greater effects on wheel chair skill training; they also found that while planning

interventions for older adults’ sex and depression are important factors to be considered.




Best et al. (2016) conducted a pilot randomized controlled trial to discover the effects of
peer led wheel chair training program on self efficacy for manual wheel chair users. This
was the primary objectives of this study. To identify effects on manual wheel chair skills
capacity and performance, satisfaction with participation and life space mobility were the
secondary objectives. To identify the perceived benefit was the tertiary objective. It was a
parallel group randomized controlled trial. Participants were selected from community
who are discharge from rehabilitation. Participants were included in this study aged
nineteen years or above; able to use manual wheel chair for two hours or more than two
hours per day; able to propel wheel chair for ten meters by self; participants without any
cognitive problem and participants with manual wheel chair mobility goals.

Participants were excluded from this study if they received wheel chair skill training
before; participants with a degenerative health condition or if unable to communicate in
English. On the basis of inclusion and exclusion criteria total twenty eight participants
were included in this study. Sixteen participants were included in experimental group and
twelve participants were included in control group. In experimental group participants
received training sessions for one and half hours for one to two sessions in a week. No
training session was provided for the participants in control group. Data were collected at
baseline and post intervention. Post intervention assessment was not completed by one
participant. Outcome measurement tools were Wheelchair Use Confidence Scale
(WheelCon3.0), wheelchair skills capacity and performance (Wheelchair Skills Test-
Questionnaire (WST-Q 4.1), Life space mobility (Life-space Assessment (LSA), and
satisfaction with participation (Wheelchair Outcome Measure (WhOM).

Training sessions took place at different locations of community such as research centers,
public gardens and shopping malls. A manual was given to each participant and they use
their own wheel chairs during the training session. At the end of the study findings
suggests that peer led wheel chair training program has potential benefits. It also showed
statistically significant effects on wheel chair self efficacy, capacity and performance.
Researchers did not found any statistical significant difference in life space mobility and

satisfaction with participation between two groups.



Wheel chair has become an important mobility aid for spinal cord injured persons.
Effective wheel chair skill training helps to enhance mobility performance. If training is
not sufficient enough wheel chair users might find difficulty and suffers from lack of
confidence about their mobility status. Several studies are performed on wheel chair
training program. Sakakibara et al. (2013) conducted a study to find out the effectiveness
of wheel chair skill training on confidence level among older adults. This study was
parallel group, single blind randomized controlled trial. Study setting was research
laboratory of a rehabilitation center.

Participants were included in this study, aged sixty five years old, living in the
community, without experience of using manual wheel chair, able to propel a wheel chair
for 10 meters. Participants were excluded if they are not able to communicate in English;
diagnosed with osteoporosis or osteopenia, injury of upper extremity or pain. Thirty six
participants were screened for this study. Sixteen participants were excluded based on
inclusion and exclusion criteria. Total twenty participants were recruited in this study.
Ten participants were included in experimental group and ten participants in control
group. Fifty percent of the participants were female. Participants in the experimental
group received one hour training session and participants in the control group received
only socialization contact for five minutes. Two types of wheel chairs are used in this

study. One is elevation wheel chair and another is quickie 2 wheel chair.

At the time of training participants were given wheel chair according to their size.
Outcome measurement tool was Wheel chair use confidence scale manual (WheelCon-
M). This tool was used to assess confidence level among wheel chair users. This
questionnaire contains sixty five items in six different areas which physical environment,
activities performed, knowledge and problem solving, social situations, advocacy, and
managing emotions. At the end of the study researchers found that older adults who are
inexperienced in using manual wheel chair wheel chair skill training program improve

their confidence level.



Scheer et al. (2016) conducted a study in Netherlands to identify the effects of low
intensity wheel chair training on wheel chair skill performance, wheel chair specific
fitness and activity levels in inactive people with long term spinal cord injury. It was a
randomized controlled trial. Participants were included in this study who are inactive
wheel chair users and suffering from spinal cord injury for more than 10 years.

Participants were excluded from the study if they had any progressive disease,
psychiatric problems, musculoskeletal complaints and cardiovascular contraindications
for exercise. Total twenty nine participants were recruited in this study. Among them
fourteen participants were recruited in exercise group and fifteen participants were

recruited in control group.

Study site was two rehabilitation centers in Netherlands. Exercise group received
treatment for thirty minutes per sessions twice a week. This training program consists of
wheel chair treadmill propulsion at thirty to forty percent heart rate reserve for sixteen
weeks. Control group did not receive any treatment or training session. An odometer and

a questionnaire were used to assess physical activity.

Data were collected at baseline, after eight weeks and after sixteen weeks. Results of the
study suggest that there were no significant differences between exercise group and
control group. Effects of low intensity wheel chair training on wheel chair skill
performance, wheel chair specific fitness and activity levels in inactive people with long

term spinal cord injury found insufficient.



A study conducted by Worobey et al. (2016) was to find out the effectiveness of group
wheel chair skill training for spinal cord injured persons. It was a double blinded
randomized controlled trial. Study settings were four spinal cord injury model system
centers. Researchers hypothesized that wheel chair training program enhances greater
improvements in capacity and performance of wheel chair skills.

Participants were included in this study aged between 18-75 years; participants who are
manual wheel chair users; had a history of traumatic or non traumatic spinal cord injury;
participants living in the community; participants who are able to propel wheel chair by
self. One hundred and fourteen participants were recruited in this study. They were
divided in to two groups.

Interventions were Wheel chair skill training program six classes for ninety minutes or
two classes of active control session. Outcome measurement tools were Wheelchair Skills
Test Questionnaire Version 4.2 for capacity and performance and Goal Attainment Score
(GAS). Data were collected at baseline and after one month follow up. Total seventy nine

participants completed follow up.

At baseline there were no significant differences in between two groups. Wheel chair
skill training group showed greater improvement compared to control group. At the end
of the study researchers conclude that group wheel chair skill training program improve

capacity to complete manual wheel chair skills.

10



Gauthier et al. (2018) conducted a study to discover feasibility, safety and preliminary
effectiveness of home based self managed high intensity interval training with a moderate
intensity continuous training program among long term manual wheel chair users.
Participants were included in this study aged between 18-65 years, manual wheel chair
users; participants who are living in the community; participants who are able to propel
wheel chair by self.

Eleven participants were recruited in this study. Six participants were recruited in high
intensity interval training program and five participants were recruited in moderate
intensity continuous training program. This training program lasts for six weeks. Both

group received three sessions of forty minutes of propulsion training session in a week.

Researchers hypothesized those participants in the high intensity interval training
program will showed greater improvement in cardiovascular fitness and upper limb
strength compared to participants in the moderate intensity continuous training program.
Before and after the training program cardiovascular fitness, upper limb strength and

shoulder pain was assessed.

At the time of high intensity interval training program some participants experienced
shoulder pain. At the end of the study high intensity interval training program group and
moderate intensity continuous training program group did not showed any significant
change in cardiovascular fitness and upper limb strength. Findings of the study suggest

that high intensity interval training program is safe and feasible.

11



Yeo and Kwon (2018) performed a study to evaluate effectiveness of wheel chair skills
training on functional activity among cervical spinal cord injured persons. To find out the
effectiveness of group wheel chair skill training for improvement of wheel chair skills
and upper arm skilled performance of cervical spinal cord injured persons was the
objective of this study. This study was randomized controlled trial. Twenty six
participants were recruited in this study. Thirteen participants were in the training group
and thirteen participants were in the control group.

Participants were included in this study aged between 18-50 years; cervical spinal cord
injured persons (ASIA-B, C); participants living in the community; alert and cooperative;
with a stable mental condition; able to perform wheel chair skill training, without any
visual impairment. There were two drop outs in this study. Twenty four participants

completed this study. Study duration was eight weeks.

Training session was provided for both groups for three days per week for about one
hour. Data were collected at baseline, after 4 weeks and after 8 weeks. Outcome
measurement tools were Wheel Chair Skill test and Van Lieshout Test which was used to
measure upper arm skill performance. In the training group participants practiced wheel
chair skills for 5-10 minutes then practiced warm up for ten minutes. Then they learned

new skills in the following 30-35 minutes.

Then they performed 10 minutes of warm down. Participants also performed breathing
exercise, aerobics and upper extremity stretching. Participants in the control group
received strengthening exercise, aerobic exercise and endurance exercise. Finally
researchers suggest that wheel chair skill training program enhances functional activities

among adults with cervical spinal cord injury.

12



Sawatzky, Rushton, Denison and Mcdonald (2012) performed a pilot study to identify the
effectiveness of wheelchair skills training program for the children with spinal cord
injury. This training program for children with spinal cord injury last for two days.
Children were given wheelchair skill training for subsequent Saturdays. Six children were
recruited in this study. Participants of this study were aged between six to fifteen years.
Children were included in this study who were manual wheelchair users and able to

understand instruction from the trainers.

An experienced physical therapist that has an experience of providing wheelchair skill
training more than twenty five years was the trainer of this two days training program.
Wheelchair skills were assessed by occupational therapist or occupational therapy
students who were trained in assessing these wheelchair skills. Wheelchair training was
given to participants for about nine hours each day with a lunch break. At the first day of
this training program all skills were taught by the trainers with verbal instruction and

proper demonstration. Proper safety measures were taken during the training session.

To measure the wheelchair skill scores a modified wheel chair skill test version 3.2 was
used. Scores were measured before and after training session. Another outcome
measurement tool was used known as Activity skills for kids to find out the effect of the
program on participation. This measurement tool was used before training and one month
after training. The scale Activity skills for kids was a thirty items of questionnaire which
includes dressing, personal care, eating, transfer, locomotion, play as well as standing
skills. To find out the impact and general usefulness of the program impact questionnaire

was used. This questionnaire was used after four month of training program.

The pre test and post test scores of wheelchair skills training was analyzed by wilcoxon t
test due to small number of participants. A qualitative content analysis was used for the
impact questionnaire. At the end of the study results showed that participants achieved
significant improvement in wheelchair skill test. Activity skills for kids scale showed no
change in participation. Those skill training had a positive effect on children with less
change of fatigue or pain suggested by the impact questionnaire. Authors conclude that
children with spinal cord injury can improve their skill level by two days of training

program.

13



Kirby et al. (2016) performed a randomized controlled trial to identify the effectiveness
of manual wheelchair skill training among community dwelling veterans with spinal cord
injury. Hypothesis of this study was participants who received wheelchair skill training
program improved their wheelchair skill capacity and participation compared to
educational group. This study was conducted in three different sites. These are James A.
Haley Veterans Hospital, Charlie nor-wood veteran’s administration medical center and
West Roxbury campus of the veteran’s administration Boston health care system. Ethical

approval was taken from each of three different centers before conducting the study.

Participants were included in this study aged between eighteen to seventy five years, if
manual wheelchair users and able to propel wheelchair by self, had a spinal cord injury
for at least one year, willing to participate in this study and able to understand the
instructions. Total one hundred and six participants were recruited in this study. Fifty
three participants were recruited in the wheelchair training program group and other fifty
three participants were in the educational control group. Participants were excluded from
this study if medically unstable or pregnant, any kind of progressive disease, and any
cardiac or respiratory condition that restricts performance. A computer generated blocked
randomization was used for group allocation. Participants were randomly assigned to

wheelchair training group and educational group.

Trainers of this study were trained in administrating wheelchair training program.
Duration of this training program was thirty to forty five minutes. On the other hand
educational control group received home based five sessions regarding nutrition,
prevention of respiratory complications, infections and pressure sores and importance of
exercise for forty five minutes. Outcome measures are wheelchair skill test version 4.1
and Craig handicap assessment and reporting technique. Participants were given training
for about over five weeks. Data were collected at baseline, after four to five weeks and
twelve months of post intervention. At the end of the study authors found that in home
environment wheelchair training program improved scores of wheelchair skills capacity

but in case of participation it showed less significant results.

14



Van der scheer et al. (2015) conducted a randomized controlled trial to investigate the
effects of low intensity wheelchair training in inactive people with spinal cord injury.
Researchers wanted to see the effects of wheelchair training particularly on propulsion
technique. This study was conducted in two different rehabilitation centers. It was a non
blinded randomized controlled trial. Total twenty nine participants were recruited in this
study. Fourteen participants were in the exercise group and fifteen participants were in
the control group. Participants were randomly allocated in both groups. Wheelchair

training provided for sixteen weeks and duration of training session was thirty minutes.

Participants were recruited in this study if they had spinal cord injury for more than ten
years and manual wheelchair users. Participants were excluded if they had any kind of
psychiatric problems, contraindications to exercise, musculoskeletal problems or any
progressive disease. Exercise training was given for eighteen to twenty four minutes for
first four sessions and then progress to thirty minutes per sessions. Fit and skilled
participants provided continuous training for thirty minutes whereas other participants
were provided intermittent exercise training. Treadmill exercise blocks using a
measurement wheel was attached to participant’s wheelchair to assess propulsion
technique. Data were assessed at baseline, eight weeks after baseline, sixteen weeks after

baseline and after forty two weeks.

Data were analyzed by using Mann Whitney U test, wilcoxon test and Friedman analysis
of variance. There are three drop outs in this study. Due to lack of motivation, problem of
kidney stones and lack of time they stopped their training during seven or nine session.
At the end of the study researchers found that there was no significant change on

propulsion technique.

15



Ozturk and Ucsular (2011) performed a randomized controlled trail in Turkey to identify
that wheelchair training program is effective for community living manual wheelchair
users. Ethical approval was taken from the local ethics committee before conducting the
study. Total thirty two participants were recruited in this study. Seventeen participants
were in the exercise group and fifteen participants were in the control group. Participants
were manual wheelchair users living in the community. Participants were recruited in this
study if they were willing to participate, able to provide inform consent and able to
answer questions regarding manual wheelchair use. Participants were excluded from this
study if they were presented with unstable medical condition or had any emotional
problem that might affect testing or training program.

Though all the participants had their own wheelchair during the training session they had
to use standardized wheelchair from the rehabilitation unit. An experienced physical
therapist was responsible for supervising wheelchair training program. Participants in the
training group attended this training program for four weeks. Duration of this training
program was forty five minutes. Training session was provided to participants for three
times a week. Progression of training program was arranged from basic skill to advanced
wheelchair skill. Placebo treatment was not provided for the control group. Wheelchair
skill test was tested twice for both groups at the beginning of the training and after

competition of training session.

Covariance analysis was used to compare the wheelchair skill test scores. Wheelchair
experience and interval between tests were measured by wilcoxon signed rank test.
Because of health and transportation problem eight people were dropped out from this
study. Thereby total twenty four people done this study, fourteen people were in the
training group and ten people were in the control group. Wheelchair skill test version 4.1
was used in this study. At the end of the study researchers found that both groups
improved performance scores in wheelchair skill test but training group improved more
compared to control group. Improvement found in safety scores in training group but in
control group no improvement was found. Researchers conclude that community living
manual wheelchair users achieved better performance and safety scores compared to

control group.
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Ginis et al. (2017) performed a mixed method study to investigate psychosocial factors
associated with physical activity among participants with spinal cord injury who were
manual wheelchair users and ambulant adults. Researchers wanted to identify
psychosocial factors that explain lower level of leisure time physical activity among
spinal cord injured persons. Three hundred and forty seven participants were recruited in
this study. Seventy eight percent of the participants were male. Physical activity recall
assessment for people with spinal cord injury was used to assess leisure time physical
activity. Information was collected by a face to face interview. Duration of this face to
face interview was held between 18 to 133 minutes. To find out participants perspective

regarding leisure time physical activity researchers took semi structured interviews.

Subjective norms, behavioral control and intensions as well as baseline measures of
leisure time physical activity was completed by the participants. Then leisure time
physical activity was assessed six months later. An underestimated disability, low
wheelchair skill self efficacy and experience of chronic pain these three things were
revealed in qualitative analysis. All these three themes were considered as a barrier for
leisure time physical activity that was experienced by the ambulant adults. Findings of
this mixed method study suggest that ambulant adults showed more negative impression

regarding leisure time physical activity compared to manual wheelchair users.

Ambulant adults were not much aware about the benefits of leisure time physical activity
compared to manual wheelchair users. Thereby ambulant adults were found to be less
active in qualitative analysis. Due to lack of wheelchair skills ambulant individuals
considered wheelchair sports inaccessible for them. Researchers found negative
relationship between perceived behavioral control and leisure time physical activity. In
quantative and qualitative findings of this study suggest that ambulant adults need to
improve wheelchair skills, raise their consciousness towards physical activity and their
attitudes. Otherwise they will stay behind in terms of achieving a healthy and active life

style.
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Giesbrecht et al. (2013) conducted a randomized controlled trail to identify feasibility of
the program enhancing participation in the community by improving wheelchair skills.
To develop manual wheelchair skill among novice older adults this program enhancing
participation in the community by improving wheelchair skills or EPIC wheels was
introduced. It was a one month home monitored training program. This study was
conducted in two metropolitan cities of Canada. This program was customized and also
mobile structured training program. This training program was ten hours long and a
wheelchair expert was responsible for two personalized training sessions. First training
session was at the beginning and second one at the midpoint of the program. Researchers
wanted to identify the effects of EPIC wheels on wheelchair skill capacity, wheelchair
skill safety, wheelchair use confidence, mobility, health related quality life, satisfaction

with activity performance.

Total forty participants were recruited in this study. As this study was conducted in two
metropolitan cities of Canada, twenty participants were recruited in each city. These
twenty participants were divided into four groups. Each group contains five members.
Participants were divided into two groups training group and control group. Participants
were recruited in this study who were fifty five years old, able to propel wheelchair more
than one hour in a day, manual wheelchair users for less than one year, living in the
community, caregiver willing to participate in this study. If participants were not able to
communicate and presented with any health condition that might affect physical activity
will be excluded from this study. Trainers of this program were occupational therapists

with more than five years of clinical experience.

Home training session was provided for five days in a week with duration of fifteen to
thirty minutes. Data were collected at baseline and after one month. Wheelchair skill test
version 4.1 was used as primary outcome measure. At the end of the trail researchers
conclude that this home based training program showed a greater potential effect on

clinical uptake and future opportunities.
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Lemay et al. (2012) performed a study to find out relationship among wheelchair skills,
mobility and level of injury of spinal cord injured persons. It was a cross sectional study.
This study was conducted in two different sites of Canada. Participants were recruited in
this study if they were eighteen years old or above, manual wheelchair users for at least
one year and able to propel wheelchair. Participants were excluded if they were presented
with multiple sclerosis or cognitive impairment. Total fifty four participants were
recruited in this study. To measure wheelchair skills the wheelchair skill test version 4.1

was used. It contains thirty two items.

Participants in this study were experienced manual wheelchair users both at home and in
the community. Researchers wanted to identify association between their level of injury,
mobility, age, experience and skills of manual wheelchair use both at the home and in the
community. On the basis of qualitative analysis participants showed expertise in manual
wheelchair skills. Findings of this study suggest that participant’s manual wheelchair
skills were related to their level of injury. Participants with impairment with their upper
body faced difficulty in performing some wheelchair skills. 46.2 percent of the
participants were not able to perform wheelie. Spinal cord injured persons with different
degrees of trunk control could not identified by the skills of wheelchair skill test.
Younger people with spinal cord injury showed much better skills of wheelchair

compared to the older people.

Another finding of this study was influence of season on wheelchair mobility. Eighty
percent of the participants were tested during winter season when temperature was below
zero degree. Participants experienced less mobility due to cold, winter clothing, snow fall
and muscular spasm. Tetraplegia and paraplegia participants showed no significant
difference on wheelchair mobility at home and in the community. Finally researchers
suggest that manual wheelchair skills were related to the level of injury and age of the

participants.
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Kirby, Groot and Cowan (2020) performed a study to find out the relationship among
wheelchair skills as well peak aerobic exercise capacity of spinal cord injured persons.
This study was cross sectional. Participants of this research were total twenty six in
number. Convenience sampling technique was used to select participants. Eighty percent
of the participants were paraplegic. Participants were included in this study if they were
aged eighteen years old or above, spinal cord injured for more than six months, manual
wheelchair users, and living in the community and able to propel wheelchair by self.
Participants were excluded if they were presented with shoulder pain, hypertension,
pregnancy, myocardial infarction, history of hospitalization and unstable angina.

Wheelchair skill test questionnaire version 4.3 was used in this study. It contains total
thirty four wheelchair skills. Wheelchair skill capacity, performance and confidence
scores were recorded by using zero to two ordinal scales. Percentage was calculated by
using the wheelchair skill test manual. Total percentage was from zero to hundred
percent. Wheelchair treadmill was used to perform the aerobic fitness test of the
participants. Participants’ heart rate and oxygen uptake were also measured during this
time. Data were analyzed by using statistical package of social science version 20.

Missing data were not present in this study.

For analysis of data researchers performed Shapiro wilks test, post hoc logistic regression
analysis and spearman correlation. Findings of the study suggest that there were
significant correlation found among wheelchair skill capacity, confidence and
performance on regression analysis. During rehabilitation wheelchair skill training and
exercise are beneficial for spinal cord injured persons who are manual wheelchair users
and living in the community. Researchers marked some limitation in their study one is
limited number of participants and the presence of female participants is less than the

male participants which might affect the findings of the study.
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Macgillivray, Janice, Dean and Sawatzky (2019) conducted a study to identify effects of
motor skill based training on wheelchair propulsion biomechanics. This was a
randomized controlled trial. This study was conducted among older people. Participants
were fifty years old or above recruited in this study. Sixteen participants were male and
eighteen participants were female. Total thirty four participants were included in this
study. Participants were divided in to three groups. Those are experimental group,
inactive control group and active control group. Fourteen participants were in the
experimental group and ten participants in remaining each group. Experimental group
received training of six sessions. Inactive control group did not receive any treatment or

practice. Active control group only received uninstructed practice.

Duration of training session was about sixty minutes. This time duration was divided by
two five minutes of propulsion training and then five minutes of break. During training
session discussion and education regarding wheelchair propulsion also provided to
participants. Increasing push angle, decreasing push frequency, decreasing negative
barking force and circular wheelie pattern those were focused during training session.
Trainer of this program had an experience of ten years of providing wheelchair skill
training. During group allocation tester was blind. Active control group practice wheelie
with a duration of sixty minutes but trainer did not give any feedback regarding their
practice. Inactive control group did not receive any training. They only attended the
training sessions. While collecting baseline measures participants’ age, sex, weight, body
mass index, education and exposure to manual wheel chair those were evaluated. Data

were collected at baseline, post training and two weeks after post training.

All participants attended training sessions. Due to medical and family emergency two
training sessions were missed. Data were analyzed by using statistical package of social
science version 24. One way analysis of variance and chi square test were used. There
was no difference in between groups regarding baseline data. There were no significant
differences found in between active control group and in inactive control group.
Researchers suggest that biomechanical variables can be improved by six training

sessions which might reduce chances of overuse injuries.
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CHAPTER-III METHODOLOGY

This study was an experimental study to identify the effectiveness of wheel chair skills on
physical activity and stress level of spinal cord injured persons. To identify the
effectiveness wheel chair skill test questionnaire was used; to identify the stress level
among participants perceived stress scale was used and to identify physical activity

oxygen saturation was measured through a pulse oximetry device.

3.1 Study design

Study design was pre experimental. Researcher selected a single group of participants.
There was no control group to compare with this single group. Those selected
participants received training then again examined after post training. Among the types of
pre experimental designs researcher chose one group pre test and post test design. This is
called a before-after study. This design is considered as pre-experimental design as it
involves neither randomization or nor the use of a control group. The purpose of the

study is to observe the effect of the training.

Pre-test Training Post —test
0, X 0,
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3.2 Study Site

The study site was Spinal cord injury unit, CRP, Savar, Dhaka. Centre for the
rehabilitation of the paralysed (CRP) is a nongovernment organization. Centre for the
rehabilitation of the paralysed (CRP) was chosen as study site because of availability of
spinal cord injured persons.

3.3 Study Area

Study area was Spinal cord injury unit of Physiotherapy Department at Centre for the
rehabilitation of the paralysed (CRP), Savar, Dhaka. Spinal cord injury unit was selected
as study area because of accessibility for data collection.

3.4 Study population

Study population was the patients diagnosed with spinal cord injury receiving treatment
from Spinal cord injury unit of Physiotherapy Department at Centre for the rehabilitation
of the paralysed (CRP), Savar, Dhaka.

3.5 Sampling procedure

On the basis of inclusion and exclusion criteria from November 2019 to December 2019
twenty participants were selected from Spinal cord injury unit of Physiotherapy
Department at Centre for the rehabilitation of the paralysed (CRP), Savar, Dhaka.

Participants were selected in this study by hospital random sampling.
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3.5.1 Inclusion Criteria

Age ranged between 18-65 years. (Gauthier et al. 2018)

Independent wheel chair users were included who were able to propel wheelchair
by themselves

Both paraplegic and tetraplegic (ASIA-A, B, C, D) spinal cord injured persons
were included

Spinal cord injured persons received treatment from spinal cord injury unit

Both male and female were included

Saturation of oxygen within normal level at least 95 percent

Participants who were psychologically stressed regarding their present condition
Neurological level C7-C8, T6-T12 were included in this study

Willingness to participate in this study

3.5.2 Exclusion Criteria

Undiagnosed with spinal cord injury

Saturation of oxygen below normal level or less than 95 percent
Mentally unstable patients

Unwillingness to participate in this study

Patients attended at wheelchair skills with their caregivers

Unable to propel wheelchair independently

3.6 Pilot study

Before performing the study researcher performed a two weeks of pilot study. This pilot

study helped researcher to draw a map of data collection procedure. This study provided

a direction toward further progress of work. After getting permission of data collection

researcher consult with the clinical staffs working at spinal cord injury unit. Researcher

visited spinal cord injury unit and gather information regarding patients attending the

wheelchair skill training, types of participants, their level of injury, willingness to

participate. After performing this pilot study researcher had an idea regarding availability

of patients. From this pilot study researcher gathered all important information’s that

provided guideline for data collection.
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3.6.1 Sample size

Sample size for this study was total twenty participants. Twenty participants were
selected by hospital random sampling.

3.7 Data Collection tools

Written consent form, Socio-demographic questionnaire, pulse oximetry, wheel chair
skill test questionnaire (WST-Q), Version 4.3 which consists of 34 different items of
individual skill those evaluate capacity, confidence and performance of wheel chair users.
Wheelchair skills, Wheelchair skill capacity, performance and confidence scores were
recorded by using zero to two ordinal scales. Percentage was calculated by using the
wheelchair skill test manual. Total percentage was from zero to hundred percent. It is an

important and valid tool for measuring wheel chair skills.

Perceived stress scale was used to evaluate stress level of spinal cord injured persons.
Perceived stress scale ranges from 0-40. Scores from 0-13 indicates low stress level;
scores from 14-26 indicate moderate stress level; scores from 27-40 indicate high
perceived stress level. Pulse oximetry is an important tool for measuring oxygen level in
blood. The normal range is between 95 to 100 percent. Below 90 percent is low level of

oxygen in blood. The more oxygen in blood it will keep the body functionally active.

3.8 Data analysis

Data were collected wheel chair skill test questionnaire (WST-Q) questionnaire,
Perceived stress scale and pulse oximetry device. Data will be analyzed by SPSS
(Statistical package of social science) version 16. Results were comparing through paired

t test, t test statistics. Results showed in table, bar charts.
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3.8.1 Statistical test

Pre test and post test scores of perceived stress scale compared through paired t test to
find out statistical significant differences. T test statistics was performed to compare the
pre test and post test scores of physical activity. Wheelchair skill test capacity,
confidence and performance scores compared through paired t test.

3.8.2 Estimated predictor

Pre and post test scores mean differences were measured through t test statistics and

paired t test.
T test statistics
The t equation
D
J(x ¥ D) -y D?

n—1

36

J(20x82)=36

20-1

36

1640 — 36
19

= 3.918

Calculating the degree of freedom df = n-1
=20-1
=19
Here, n= number of participants

Y. D= sum of difference between pre & post test

D?= square of difference between pre & post test
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3.8.3 Level of significance

To test the hypothesis researcher used 5% level of significance. Calculated t value and
compared with the critical values of t in with appropriate degrees of freedom. When the
calculated t value is larger than the critical values of t than the null hypothesis will be
rejected and the alternative hypothesis will be accepted.

Researcher calculated p value to find out the significance of the study. P value stands for
quantitative estimate of probability. Accuracy of findings is measured by p value. If p
value is less than 0.05 results considered significant. So it is called critical level of
significance. If p value is equal or large than the significance level then result is not
statistically significant.

3.9 Ethical consideration

A research proposal was submitted to the Institutional Review Board (IRB) of
Bangladesh Health Professions Institute (BHPI) for approval and the proposal was
approved by the board. Before data collection, consent was given by the Head of
Department of Physiotherapy, BHPI, and CRP to ensure the safety of the participants.
World Health Organization (WHO) and Bangladesh Medical and Research Council
(BMRC) guideline were also following to conduct the study.

Informed consent

All participants were given a written consent form before conducting the study. Consent
form was explained to the participants verbally. Purpose of the study was explained to
each participant. Thereby participant can understand their role and importance in this
study. Researcher also assured that the study would not be harmful for them. Their
personal information will be kept confidential. They can withdraw from this study if any

problem arises. They have the right to continue or withdraw from this study.
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CHAPTER-IV RESULTS

Socio demographic information of the participants:

The total participants were 20. Among the twenty participants male were 90% (n=18) and
female were 10% (n=2). Marital status of the participants was married 70% (n=14),
unmarried 30% (n=6).

Among the twenty participants minimum age range was 18 years and maximum age
range was 50 years. Mean age of the participants was 33 years and standard deviation
was 9.45. Age range of the participants was divided into two groups. First age group was
between (18-30 years) 50% (n=10), and second age group was between (31-50 years)
50% (n=10).

Educational status of the participants was illiterate 20% (n=4), Primary 20% (n=4),
Secondary 10% (n=2), SSC 10% (n=2), HSC 35% (n=7), Madrasa 5% (n=1).

Occupation before injury was Student 15% (n=3), Business 40% (n=8), Agriculture 15%
(n=3), day laborer 15% (n=3), Homemaker 5% (n=1), Service 10% (n=2). Occupation
after injury was Student 10% (n=2), Business 35% (n=7), Homemaker 5% (n=1),
Unemployed 50% (n=10).

Family type of the participants was Nuclear 65% (n=13), Extended 35% (n=7). Monthly
income of the family <5000 was 25% (n=5), 5000-10000 was 55% (n=11), and >10000
was 20% (n=4).

Residence of the participants was Urban 5% (n=1), Rural 95% (n=19). (Table-1)
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Participant’s information

Number(N)

Percentage (%)

Age (years)
18-30

31-50

Gender

Male

Female

Marital status
Married
Unmarried
Educational status
[lliterate
Primary
Secondary

SSC

HSC

Madrasa
Occupation before injury
Student
Business
Agriculture

Day laborer
Homemaker
Service
Occupation after injury
Student
Business
Homemaker
Unemployed
Family type
Nuclear
Extended
Monthly income
<5000
5000-10000
>10000
Residence
Urban

Rural

10
10

R NN D

N P, W W o w

NN

[EEN
o

19

50
50

90
10

70
30

20
20
10
10
35
5

15
40
15
15
5
10

10
35
5
50

65
35

25
55
20

5
95

Table -1: Socio-demographic information of the participants
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Injury related information of the participants:

Injury related information of the participants was traumatic spinal cord injury 90%

(n=18), Non traumatic spinal cord injury 10% (n=2).

Causes of traumatic injury was fall from height 30% (n=6), Fall of heavy object 5%
(n=1), Fall from tree 15% (n=3), Fall of while carrying heavy object 5% (n=1), road
traffic accident 25% (n=5), others 10% (n=2).

Causes of non traumatic injury TB spine 5% (n=1), Spinal tumor 5% (n=1).

Type of paralysis of the participants was paraplegia 65% (n=13), Tetraplegia 35% (n=7).
Type of injury was complete 50% (n=10), Incomplete 50% (n=10), Incomplete-B was
30% (n=6), Incomplete C was 15% (n=3), Incomplete D was 5% (n=1) (Table-2)
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Injury related information Number Percentage (%)

Causes of injury
Traumatic 18 90
Non traumatic 2 10

Causes of traumatic injury

Fall from height 6 30
Fall of heavy object 1 5
Fall from tree 3 15
Fall of while carrying heavy 1 5
object

Road traffic accident 5 25
Others 2 10
Causes of non traumatic injury

TB spine 1 5
Spinal tumor 1 5
Type of paralysis

Paraplegia 13 65
Tetraplegia 7 35
Type of injury

Complete 10 50
Incomplete 10 50
Type of incomplete injury

Incomplete-B 6 30
Incomplete-C 3 15
Incomplete -D 1 5

Table-2: Injury related information of the participants
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Level of stress before and after training

Participants stress level was measured by perceived stress scale (PSS). Stress level
measured two times before performing wheelchair skill and after performing wheelchair
skill for about one month of training. Stress level was divided in to three categories low
stress level, moderate stress level and high stress level. Scores between 0-13 considered
low stress level, scores 14-26 considered moderate stress level and scores 27-40
considered high stress level.(Fig:-1) Figure showed before training of wheelchair low
stress level found in two participants, fifteen participants were in moderate stress level
and three participants were in high stress level. After training ten participants were in low
stress level, ten participants were in moderate stress level and no participants found in
high stress level among the twenty participants.

16
14
12
10

o N B O

Low Moderate High

M Stress level before

training 2 15 3

W Stress level after training 10 10 0

Fig: 1- Stress level before & after training
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Among the 20 participants 13 participants were paraplegia. Before training there were
11participants were in moderate stress level, 2 participants in high stress level. After
training 8 participants were in low stress level, 5 participants were in moderate stress
level and no participants were in high stress level. Comparison of scores showed that
numbers of participants were reduced in moderate & high stress level after training (Fig-
2).

Stress level of paraplegia participants(n=13)
12
10
8
6
4
2
0
Low Moderate High
B Stress level before
. 0 11
training
B Stress level after training 8 5 0

Fig: 2- Stress level of paraplegia participants
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Among the 20 participants 7 participants were tetraplegia. Before training two
participants were in low stress level, 4 were in moderate stress level and 1 was in high
stress level. After training only one participant who was in high stress level showed
moderate level of stress. Rest of the participants remained unchanged after training (Fig-
3).

Stress level of tetraplegia participants (n=7)
6
5
4
3
2
1
0
Low Moderate High
H Stress level before
training 2 4 1
M stress level after training 2 5 0

Fig-3:- Stress level of tetraplegia participants
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Stress level of the participants also measured according to ASIA impairment scale.
According to ASIA-A scale before training 1 participant was in low stress level, 7
participants were in moderate stress level and 2 participants were in high stress level.
After training 6 participants were in low stress level, 4 participants were in moderate
stress level and no participant in high stress level (Fig-4).

Stress level of participants according to (ASIA-A) scale

8

7

6

5

4

3

2

1 v

0

Low Moderate High

M Stress level pre test 1 7 2
i Stress level post test 6 4 0

Fig: 4- Stress level of participants according to (ASIA-A) scale
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Stress level of the participants according to ASIA-B scale before training 1 participant
was in low stress level, 4 participants were in moderate stress level and 1 participant was
in high stress level. After training 3 participants were in low stress level, 3 participants

were in moderate stress level and no participant was in high stress level (Fig-5)

Stress level of participants according to (ASIA-B) scale

4
3.5
3
2.5
2
1.5
1
0.5
0

ot
E
5

)

M Stress level pre test 1

O |

@ Stress level post test 3

Fig: 5- Stress level of participants according to (ASIA-B) scale
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Stress level of the participants according to ASIA-C scale before training 3 participants
were in moderate stress level, no participant was in high and low stress level. After

training 2 participants were in moderate stress level and 1 in low stress level (Fig-6)

Stress level of participants according to (ASIA-C) scale
3.5
3
2.5
2
15
1
0.5 .
0
Low Moderate High
M Stress level pre test 0 3 0
M stress level post test 1 2 0

Fig: 6- Stress level of participants according to (ASIA-C) scale
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Physical activity before and after training

Participants’ physical activity was measured by finding saturation of oxygen through

pulse oximetry device. Pulse oximetry is an important tool for measuring oxygen level in

blood. The normal range is between 95 to 100 percent. Below 90 percent is low level of

oxygen in blood. The more oxygen in blood it will keep the body functionally active.

Thereby pulse oximetry device is used. (Table: 3) showed pre test and post test scores of

twenty participants before and after training of wheelchair skills.

Participants(n) | Pre test score | Post test score Difference (Difference)?
SPO, (%) SPO, (%) (D)Post test-Pre (0)2
test
1 97 100 3 9
2 96 99 3 9
3 97 99 2 4
4 98 100 2 4
5 99 99 0 0
6 97 99 2 4
7 97 99 2 4
8 96 98 2 4
9 98 99 1 1
10 98 99 1 1
11 99 99 0 0
12 96 99 3 9
13 97 99 2 4
14 98 99 1 1
15 95 98 3 9
16 97 98 1 1
17 98 99 1 1
18 97 99 2 4
19 96 98 2 4
20 96 99 3 9
Sum 1942 1978 36 82
Mean 97 98 1.8 4.1

Table- 3: t statistics test

T statistics test showed t value of 3.918 with degrees of freedom 19. The t value is larger

than the critical value. Thereby null hypothesis is rejected and alternative hypothesis is

accepted.
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Among the 13 paraplegia participants comparison between pre test and post test scores
showed in (Fig-7). After training post test scores were increased. Minimum score of pre
test was 97% and maximum was 98%. Minimum score of post test was 98% and

maximum was 100.

Physical activity of paraplegia participants (n=13)
101%

100% > v
99%

98%
97%
96%
95%
94%

M Pre test (SPO2) (97%|97%|98% 99%)|97%|97%|96%|98% 99% 98%)|97%|97%|96%
M Post test (SPO3)|100(99%| 100 {99%|99%|99%|98%(99%|99%|99%| 98%|99%|99%

Fig: 7- Physical activity of paraplegia participants
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Among the 20 participants 7 were tetraplegia. Minimum score of pre test of tetraplegia
participants was 95% and maximum was 97%. Minimum score of post test was 98% and
maximum score was 99% (Fig-8).

Physical activity of tetraplegia participants (n=7)

H Pre test (SPO,) M Post test (SPO,)

Fig: 8- Physical activity of tetraplegia participants
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Wheelchair skill test (Capacity) scores before and after training

Wheel chair skill test questionnaire (WST-Q), Version 4.3 which consists of 34 different
items of individual skill those evaluates capacity, confidence and performance of wheel
chair users. Wheelchair skills, Wheelchair skill capacity, performance and confidence
scores were recorded by using (0-2) ordinal scales. Scores were measured by calculating
total score obtained in thirty four different items of individual skills. Wheelchair skill
capacity scores were measured before training after training of wheelchair skills. (Fig-9)
showed pre & post test scores of capacity skills in which participants’ scores increased
after performing wheelchair skills. Among the twenty participants pre test minimum
score was 0, maximum score was 50% and post test minimum score was 7% and

maximum score was 62% (Fig-9).

70%
61% 62% 62%
60% 56% >7% 56%
0, 0,

52% 52% 50% 50% 2 50% o
o v 48%

()
12%

40%

30%

20%

14%

12%
7%7% ¥
4% .
> 09

10%

0%
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

i Pretest W Posttest

Fig: 9- Wheelchair skill test (Capacity) pre & post test scores

41



Wheelchair skill test scores (Confidence) before and after training

Wheelchair skill confidence scores were measured before training after training of
wheelchair skills. (Fig:-10) showed pre and post test scores of wheelchair skill test
confidence skills of all twenty participants. After training of wheelchair skills participants
showed progress in their confidence skills. Among the all participants minimum score of
pre test was 0 and maximum score was 48 and the minimum score of post test was 8 and

maximum score was 58 (Fig:-10).

70%

58% 58% 58%

ST 56%
529% 53% 529, 53%

60%

50% 48%
40%42% | 2s

40%

30% .

26
o 199
20% i ‘ ¢
10% 8%

0

0%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

M Pretest I Posttest

Fig: 10- Pre & Post test scores of wheelchair skills test (confidence)
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Wheelchair skill test scores (Performance) before and after training

Wheelchair skill performance scores were measured before training after training of
wheelchair skills. (Fig:-11) showed pre and post test scores of wheelchair skill test
performance skills of all twenty participants. After training of wheelchair skills
participants showed progress in their performance skills. Among the twenty participants
minimum score of pre test was 0 and maximum score was 96 and the minimum score of

post test was 20 and maximum score was 98 (Fig:-11)
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Fig: 11- Pre & Post test scores of wheelchair skill test (performance)
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Perceived stress level score before and after training

Pair 1 Mean Std. Deviation N
Pre test score of stress level 22.0500 4.48946 20
Post test score of stress level 15.7000 3.88113 20

Table: 4- Paired sample statistics (PSS)

Sample statistics provided information about sample size (N=20), Pre test mean score
22.0500, Std. deviation 4.48946, & post test mean score 15.7000, Std. deviation 3.88113
(Table-4).

Pair 1 Mean Standard Paired df p 95% confidence
deviation ¢ value interval
upper lower

Difference  6.35000 4.14750 6.850 19  .000 8.29025 4.40975
between
pre test &
post  test

Scores

Table: 5- Paired sample test (PSS)

The paired t test provides t value 6.850, degrees of freedom (df) 19 with p value (p=.000)
(Table:-5). Therefore the test is statistically significant. As the t value is large than the
critical value so null hypothesis is rejected. There is a strong evidence to conclude that

the difference in before-after values is considered statistically significant.
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Oxygen saturation scores before and after training

Pair 1 Mean Std. Deviation N
SPO; pre test score 97.10000 1.07115 20
SPO; post test score 98.90000 55251 20

Table: 6- Paired sample statistics (SPO,)

Sample statistics provided information regarding sample size (N=20), Pre test mean SPO,
97.10000, Standard deviation 1.07115, and post test mean was 98.90000, Standard
deviation .55251 (Table-6).

Pair 1 Mean Standard Paired df p 95% confidence
deviation t value interval

upper lower

Difference -1.80000 .95145 -8.461 19 .000 -1.35471 -2.24529

between pre

test & post

test

scores(SPO,)

Table: 7- Paired sample test (SPO,)

The paired t test provides t value -8.461, degrees of freedom 19 with p value (p= .000)
(Table-7). As the t value is large than the critical value so null hypothesis is rejected.
Therefore the test is significant at any reasonable level of significant. It can be concluded

that the difference in before-after values is considered statistically significant.
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Wheelchair skill test (WST) capacity scores before and after training

Pair 1 Mean Std. Deviation N
WST capacity pre test score 23.0500 13.74380 20
WST capacity post test score 42.1000 17.86470 20

Table: 8- Paired sample statistics (WST) capacity scores

Sample statistics showed that WST pre test mean was 23.0500, Standard deviation
13.74380, and WST post test mean was 42.1000, standard deviation 17.86470, with
sample size (N=20) (Table-8)

Pair 1 Mean Standard Paired df p 95% confidence

deviation t value )
interval

upper lower

Difference  -1.905E1  12.62193 -6.750 19 .000  -13.14275 -24.95725
between
pre test &
post test
scores

(Capacity)

Table 9: Paired samples test (WST) capacity scores

The paired t test provides t value -6.750 with p value (p= .000) (Table-9). Therefore the
test is significant at any reasonable level of significant. It can be concluded that the

difference in before-after values is considered statistically significant.
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Wheelchair skill test (WST) confidence score before & after training

Pair 1 Mean Std. Deviation N
WST confidence pre test score 23.40000 13.51568 20
WST confidence post test score 42.1500 16.64577 20

Table: 10- Paired sample statistics (WST) confidence scores

Sample statistics showed that WST confidence pre test mean 23.40000, standard
deviation 13.51568, and WST confidence post test mean 42.1500, standard deviation
16.64577, with sample size (N=20) (Table-10).

Pair 1 Mean Standard Paired df p 95% confidence
deviation t value )
interval
upper lower
Difference -1.875E1  10.61218 -7.902 19 .000  -13.78335 -23.71665

between pre
test & post
test scores
(Confidence)

Table: 11- Paired samples test (WST) confidence scores

The paired t test provides t value -7.902 with p value (p=.000) (Table- 11). Therefore the
test is statistically significant. There is a strong evidence to conclude that the difference

in before-after values is considered statistically significant.

47



Wheelchair skill test (WST) performance score before and after training

Pair 1 Mean Std. Deviation N
WST performance pre test score 47.8500 25.86254 20
WST performance post test score 65.1500 22.19833 20

Table 12:- Paired sample statistics (WST) performance score

Sample statistics showed wheelchair skill test (performance) pre test mean was 47.8500,
standard deviation 25.86254, and post test mean was 65.1500, standard deviation
22.19833, with sample size (N=20).

Pair 1 Mean Standard  Paired df p 95% confidence
deviation value )
t interval
upper lower
Difference -1.730E1 12.65785  -6.112 19 .000 -11.37595 -23.22405

between pre
test & post

test scores

(Performance)

Table: 13- Paired samples test (WST) performance scores

The paired t test provides t value -6.112 with p value (p=.000) (Table- 13). Therefore the
test is statistically significant. There is a strong evidence to conclude that the difference

in before-after values is considered statistically significant.
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CHAPTER -V DISCUSSION

This study was an experimental study to identify the effectiveness of wheel chair skills on
physical activity and stress level of spinal cord injured persons. To identify the
effectiveness wheel chair skill test questionnaire was used. Wheelchair skill test is a valid
questionnaire to identify wheelchair skill level of individual wheelchair users on the basis
of total scores of three domains capacity, confidence and performance. Individual
wheelchair skill levels were measured before and after training of wheelchair skills. To
identify the stress level among participants perceived stress scale was used. Perceived
stress scale (PSS) consists of ten questions. On the basis of these questions participant’s
level of stress was identified. There were three categories of stress level low stress level,
moderate stress level and high stress level. Individual stress levels were also measured
before and after training of wheelchair skills. To identify physical activity oxygen
saturation was measured through a pulse oximetry device. Saturation of oxygen measured

twice before and after training of wheelchair skills.

Study design was pre experimental. Pre experimental means criteria of true experimental
study was absent in this research which are control group and randomization. Researcher
selected a single group of participants. There was no control group to compare with this
single group. Those selected participants received training then again examined after post
training. Among the types of pre experimental designs researcher chose pre test and post
test design. The purpose of this research was to identify the effects of training thereby

researcher chose this one group pre test and post test design.

Data were collected from Spinal cord injury unit of Physiotherapy Department at Centre
for the rehabilitation of the paralysed (CRP), Savar, Dhaka. Total participants were
twenty. Participants were collected by hospital random sampling. Single group pre test
and post test design was used to conduct this study. Data were collected before training of

wheelchair skills and again data were collected after one month of training.

49




Compared to the male participants there were less number of female participants in this
study. Among the twenty participants male were 90% (n=18) and female were 10%
(n=2). Numbers of the female participants were less compared to male participants who
were attended at wheelchair skills. For this reason researcher collected data of only two
female participants. Fourteen participants were married and six participants were

unmarried.

Among the twenty participants minimum age range was 18 years and maximum age
range was 50 years. Mean age of the participants was 33 years and standard deviation
was 9.45. Age range of the participants was divided into two groups. First age group was
between (18-30 years) 50% (n=10), and second age group was between (31-50 years)
50% (n=10). In both groups there were equal numbers of participants.

Four participants were illiterate among the twenty participants. Four participants studied
in primary level. Two participants studied in secondary level and SSC. Seven participants
completed HSC and only one participant studied in madrasa. Before injury three
participants were student. Eight participants did business, three participants did
agriculture. Three participants were day laborer. Only one participant was homemaker.
Two participants did service job. After injury fifty percent of the participants became
unemployed. After injury two participants were student. Seven participants did business

and only one participant was homemaker.

Findings of the study showed family type of the participants was Nuclear 65% (n=13),
Extended 35% (n=7). Monthly income of the family <5000 was 25% (n=5), 5000-10000
was 55% (n=11), and >10000 was 20% (n=4). Residence of the participants was Urban
5% (n=1), Rural 95% (n=19). Most of the participants lived in rural area. Findings of the
study provided information regarding socioeconomic condition as well as injury related

information of the participants.
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Findings of the study showed that eighteen participants were presented with traumatic
spinal cord injury whereas two participants were presented with non traumatic spinal cord
injury. Ninety percent of the participants were presented with a history of traumatic
spinal cord injury. Causes of spinal cord injury were fall from height, fall of heavy object,
fall from tree, fall of while carrying heavy object and road traffic accidents. Among them
most common causes were road traffic accidents and fall from height. Tuberculosis of

spine and spinal tumor were the causes of non traumatic spinal cord injury.

Thirteen participants were paraplegia and seven participants were tetraplegia. Fifty
percent of the participants were complete and fifty percent of the participants were
incomplete. Ten participants were complete A. Six participants were incomplete B, three
participants were incomplete C and only one participant was incomplete D. Clinical data
of the participants also provided information regarding physical status of the participants.
Thirteen participants were presented with paralysed lower limb, four participants were
presented with paralysed four limbs and three participants were presented with weakness

in all four limbs.

All these participants attended at wheelchair skills at spinal cord injury unit of center for
the rehabilitation of the paralysed. Participants attended at wheelchair skills every week
from Saturday to Wednesday. Total five days in a week. Time duration of wheelchair
skills was 3.30-4.00pm. Participants performed different types of wheelchair skills under
the supervision of Clinical physiotherapists, Intern physiotherapists and Occupational
therapists. Participants took one month of training of wheelchair skills. Data were
collected before training and after one month of training of wheelchair skills. Information
gathered from participants two times to see the effects of training on physical activity and
the level of stress of the participants. Individual wheelchair skill levels were measured
before training and after four weeks of training all these participants were reexamined if

there any change or improvement in their skills or remain same as before.
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Participants stress level was measured by perceived stress scale (PSS). Stress level
measured two times before performing wheelchair skills and after performing wheelchair
skills for about one month of training. Perceived stress level consists of ten questions to
identify stress level of the participants. Stress level was divided in to three categories low
stress level, moderate stress level and high stress level. Scores between 0-13 considered
low stress level, scores 14-26 considered moderate stress level and scores 27-40
considered high stress level. Among the twenty participants before training of wheelchair
skills low stress level found in two participants, fifteen participants were in moderate
stress level and three participants were in high stress level. After training of wheelchair
skills ten participants were in low stress level, ten participants were in moderate stress

level and no participants found in high stress level among the twenty participants.

There were differences found in between pre test and post test scores of perceived stress
scale (PSS). Participants were presented with different level of stress after performing
wheelchair skills. Results of the study suggest that after training of one month wheelchair
skills there were no participants in high stress level. Previously there were three
participants in high stress level. Number of participants also reduced in moderate stress
level. Ten participants were found in moderate stress levels which were previously fifteen
in number. Ten participants were found in low stress level. There were 13 paraplegia and
7 tetraplegia participants. Compared to tetraplegia participants paraplegia participants

showed better progress.

To compare the mean differences between pre tests and post test scores of perceived
stress level and to find out t value paired sample t test was performed. Results showed
that there were differences between means of pre test and post test scores. Pre test mean
score was 22.0500 and post test mean score was 15.7000. Paired sample t test provides t
value 6.850 which is larger than the critical values of t. So it could be said that as the t
value is large than the critical value at 5% level of significance thereby it rejects null
hypothesis. P value (p=.000) which is less than .001 so it could be said that result is

statistically significant.
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Macgillivray, Janice, Dean and Sawatzky (2019) conducted a study among older age
group people to see the effects of motor skill based training on wheelchair propulsion
biomechanics. Fifty years old or above years old participants was recruited in their study.
Participants were divided into three groups’ experimental group, inactive control group
and active control group. Experimental group received training of six sessions. Inactive
control group did not receive any treatment or practice. Active control group only
received uninstructed practice. Duration of training session was about sixty minutes. This
time duration was divided by two five minutes of propulsion training and then five
minutes of break. All participants attended at training session. Data were analyzed by
using statistical package of social science version 24. One way analysis of variance and
chi square test were used. There was no difference in between groups regarding baseline
data. There were no significant differences found in between active control group and in

inactive control group.

In current study participants recruited from eighteen to fifty years. So basically minimum
age range was eighteen and maximum age was fifty years. Mean age of the participants
was thirty three years. In this study only one single group is measured before and after
training. Wheelchair training session duration was thirty minutes. There was no break in
between this time. All the participants took total twenty sessions of training of wheelchair
skills. In this study data were analyzed by using statistical package of social science
version 16. T test statistics and paired t test were used in this study. There were

significant differences found in before and after training of wheelchair skills.

Sawatzky, Rushton, Denison and Mcdonald (2012) performed a pilot study to identify the
effectiveness of wheelchair skills training program for the children with spinal cord
injury. This training program for children with spinal cord injury last for two days.
Children were given wheelchair skill training for subsequent Saturdays. Six children were
recruited in this study. Participants of this study were aged between six to fifteen years.
Children were included in this study who were manual wheelchair users and able to

understand instruction from the trainers.
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To measure the wheelchair skill scores a modified wheel chair skill test version 3.2 was
used. Scores were measured before and after training session. Another outcome
measurement tool was used known as Activity skills for kids to find out the effect of the
program on participation. The scale Activity skills for kids was a thirty items of
questionnaire which includes dressing, personal care, eating, transfer, locomotion, play as
well as standing skills. Wheelchair training was given to participants for about nine hours
each day with a lunch break. The pre test and post test scores of wheelchair skills training
was analyzed by wilcoxon t test due to small number of participants. At the end of the
study results showed that participants achieved significant improvement in wheelchair
skill test.

In current study no children were included. Duration of training session was four weeks.
To measure the wheelchair skill scores wheel chair skill test version 4.3 was used.
Wheelchair training was given to participants for about thirty minutes from Saturday to
Wednesday. Scores were measured before and after training session. Another
questionnaire was used perceived stress level which contains domains of ten questions. In
this study pre test and post test scores of wheelchair skills training was analyzed by
paired t test. Results of the study showed that participants achieved improvement in

wheelchair skill test after four weeks of training.

In another study performed by Kirby et al. (2016) to identify the effectiveness of manual
wheelchair skill training among community dwelling veterans with spinal cord injury.
Hypothesis of this study was participants who received wheelchair skill training program
improved their wheelchair skill capacity and participation compared to educational
group. This study was conducted in three different sites. These are James A. Haley
Veterans Hospital, Charlie nor-wood veteran’s administration medical center and West

Roxbury campus of the veteran’s administration Boston health care system.

This study was multicenter randomized controlled trial. In my study data were collected
from only one center. Data were collected from spinal cord injury unit, Center for the
rehabilitation of the paralysed, savar. Hypothesis of my study was participants who

received wheelchair training improved physical activity and reduce their stress level.

54



Participants were included in this study aged between eighteen to seventy five years, if
manual wheelchair users and able to propel wheelchair by self, had a spinal cord injury
for at least one year, willing to participate in this study and able to understand the
instructions; Total one hundred and six participants were recruited in this study; Fifty
three participants were recruited in the wheelchair training program group and other fifty
three participants were in the educational control group; Participants were excluded from
this study if medically unstable or pregnant, any kind of progressive disease, and any
cardiac or respiratory condition that restricts performance; A computer generated blocked
randomization was used for group allocation; Participants were randomly assigned to

wheelchair training group and educational group (Kirby et al. 2016).

In current study participants aged ranged between eighteen to sixty five years;
Independent wheel chair users were included; both paraplegic and tetraplegic (ASIA-A,
B, C, D) spinal cord injured persons were included; spinal cord injured persons received
treatment from spinal cord injury unit were included in this study; both male and female
were included; participants who performed wheel chair skills and neurological level C7-
C8, T6-T12 were included in this study as well as willingness to participate in this study.
Participants were excluded from this study if they were mentally unstable, not diagnosed
with spinal cord injury and unwillingness to participate in this study. Hospital based
random sampling was used to select participants for this study. One single group with

twenty participants was selected for wheelchair training.

Kirby et al. (2006) found in their study that in home environment wheelchair training
program improved scores of wheelchair skills capacity but in case of participation it
showed less significant results. In current study after four weeks of training program

improved scores of wheelchair skill capacity, confidence and performance.
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Van der scheer et al. (2015) conducted a randomized controlled trial to investigate the
effects of low intensity wheelchair training in inactive people with spinal cord injury.
Researchers wanted to see the effects of wheelchair training particularly on propulsion
technique. This study was conducted in two different rehabilitation centers. It was a non
blinded randomized controlled trial. Total twenty nine participants were recruited in this
study. Fourteen participants were in the exercise group and fifteen participants were in
the control group. Participants were randomly allocated in both groups. Wheelchair

training provided for sixteen weeks and duration of training session was thirty minutes.

Exercise training was given for eighteen to twenty four minutes for first four sessions and
then progress to thirty minutes per sessions. Fit and skilled participants provided
continuous training for thirty minutes whereas other participants were provided
intermittent exercise training. Treadmill exercise blocks using a measurement wheel was
attached to participant’s wheelchair to assess propulsion technique. Data were assessed at
baseline, eight weeks after baseline, sixteen weeks after baseline and after forty two
weeks. Data were analyzed by using Mann Whitney U test, wilcoxon test and Friedman
analysis of variance. There are three drop outs in this study. Due to lack of motivation,
problem of kidney stones and lack of time they stopped their training during seven or
nine session. At the end of the study researchers found that there was no significant

change on propulsion technique.

Current study was pre experimental design. It was a single group pre test and post test
design. There was no control group to compare with. Participants assessed before training
of wheelchair skills then reassessed after four weeks of training. My study was conducted
in one rehabilitation center. There was no multicenter to collect data. In current study
there were no drop outs. Data were analyzed by paired t test. Each participant attended at
wheelchair skills as well as completed their training. In current study no measures were
taken to assess propulsion technique of wheelchair only skills were assessed based on
three categories capacity, confidence and performance skills. At the end of the study
researcher found changes in pre test and post test scores of these three categories. There

were significant changes before and after training.
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Ginis et al. (2017) performed a mixed method study to investigate psychosocial factors
associated with physical activity among participants with spinal cord injury who were
manual wheelchair users and ambulant adults. Researchers wanted to identify
psychosocial factors that explain lower level of leisure time physical activity among
spinal cord injured persons. Three hundred and forty seven participants were recruited in
this study. Seventy eight percent of the participants were male. Physical activity recall
assessment for people with spinal cord injury was used to assess leisure time physical
activity. Information was collected by a face to face interview. Duration of this face to
face interview was held between 18 to 133 minutes. To find out participants perspective

regarding leisure time physical activity researchers took semi structured interviews.

Subjective norms, behavioral control and intensions as well as baseline measures of
leisure time physical activity was completed by the participants. Then leisure time
physical activity was assessed six months later. An underestimated disability, low
wheelchair skill self efficacy and experience of chronic pain these three things were
revealed in qualitative analysis. All these three themes were considered as a barrier for
leisure time physical activity that was experienced by the ambulant adults. Findings of
this mixed method study suggest that ambulant adults showed more negative impression

regarding leisure time physical activity compared to manual wheelchair users.

Current study was performed to identify the effectiveness of wheelchair skill on physical
activity and stress level of person with spinal cord injury. Psychological factors were not
identified. Only three different stress levels were measured. Physical activity was
measured through pulse oximetry device. This device helps us to measure oxygen
saturation rate in our body. If the oxygen saturation rate is high than it indicates increase
amount of oxygenated blood in our body. If body tissue gets more oxygen it will become
more active to perform function. Thereby physical activity was measured through this
device. In my study there were significant mean differences in physical activity in pre test

and post test scores.
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Giesbrecht et al. (2013) conducted a randomized controlled trail to identify feasibility of
the program enhancing participation in the community by improving wheelchair skills.
To develop manual wheelchair skill among novice older adults this program enhancing
participation in the community by improving wheelchair skills was introduced. It was a
one month home monitored training program. This study was conducted in two
metropolitan cities of Canada. This program was customized and also mobile structured
training program. This training program was ten hours long and a wheelchair expert was
responsible for two personalized training sessions. First training session was at the
beginning and second one at the midpoint of the program. Researchers wanted to identify
the effects of EPIC wheels on wheelchair skill capacity, wheelchair skill safety,
wheelchair use confidence, mobility, health related quality life, satisfaction with activity

performance.

Total forty participants were recruited in this study. As this study was conducted in two
metropolitan cities of Canada, twenty participants were recruited in each city. These
twenty participants were divided into four groups. Each group contains five members.
Participants were divided into two groups training group and control group. Participants
were recruited in this study who were fifty five years old, able to propel wheelchair more
than one hour in a day, manual wheelchair users for less than one year, living in the
community, caregiver willing to participate in this study. If participants were not able to
communicate and presented with any health condition that might affect physical activity
will be excluded from this study. Home training session was provided for five days in a
week with duration of fifteen to thirty minutes. Data were collected at baseline and after
one month. Wheelchair skill test version 4.1 was used as primary outcome measure. At
the end of the trail researchers conclude that this home based training program showed a

greater potential effect on clinical uptake and future opportunities.

In current study wheelchair skill test version 4.3 was used. Wheelchair skill safety,
mobility, health related quality life, satisfaction with activity performance were not assed
in this study. Current study was not a home based training program. Training program

was performed in a rehabilitation center.
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Kirby, Groot and Cowan (2020) performed a study to find out the relationship among
wheelchair skills as well peak aerobic exercise capacity of spinal cord injured persons.
This study was cross sectional. Participants of this research were total twenty six in
number. Convenience sampling technique was used to select participants. Eighty percent
of the participants were paraplegic. Participants were included in this study if they were
aged eighteen years old or above, spinal cord injured for more than six months, manual
wheelchair users, and living in the community and able to propel wheelchair by self.
Participants were excluded if they were presented with shoulder pain, hypertension,
pregnancy, myocardial infarction, history of hospitalization and unstable angina. In
current study relationship among wheelchair skills as well peak aerobic exercise capacity

of spinal cord injured persons was not assessed.

Wheelchair skill test questionnaire version 4.3 was used in this study. It contains total
thirty four wheelchair skills. Wheelchair skill capacity, performance and confidence
scores were recorded by using zero to two ordinal scales. Percentage was calculated by
using the wheelchair skill test manual. Total percentage was from zero to hundred percent
(Kirby et al.2020). In current study similar questionnaire was used. In my study aerobic
fitness test was not performed. But in their study they used wheelchair treadmill to
perform the aerobic fitness test of the participants. Participants’ heart rate and oxygen
uptake were also measured during this time. Data were analyzed by using statistical

package of social science version 20. Missing data were not present in this study.

For analysis of data researchers performed Shapiro wilks test, post hoc logistic regression
analysis and spearman correlation. Findings of the study suggest that there were
significant correlation found among wheelchair skill capacity, confidence and
performance on regression analysis. During rehabilitation wheelchair skill training and
exercise are beneficial for spinal cord injured persons who are manual wheelchair users
and living in the community. Researchers marked some limitation in their study one is
limited number of participants and the presence of female participants is less than the
male participants which might affect the findings of the study. In my study number of

female participants was also less than compared to the male participants.
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In current study participants’ physical activity was measured by finding saturation of
oxygen through pulse oximetry device. Pulse oximetry is an important tool for measuring
oxygen level in blood. The normal range is between 95 to 100 percent. Below 90 percent
is low level of oxygen in blood. The more oxygen in blood it will keep the body
functionally active. Thereby pulse oximetry device is used. Pre test and post test scores of
twenty participants before and after training of wheelchair skills showed significant
differences.

To compare the mean differences of pre test and post test physical activity t statistics test
was performed. T statistics test showed t value of 3.918 with degrees of freedom 19. The
t value is larger than the critical value. Thereby null hypothesis is rejected and alternative
hypothesis is accepted. Sample statistics provided information regarding pre test mean
was 97.10000, Standard deviation 1.07115and post test mean was 98.90000, Standard
deviation .55251. The paired t test provides t value -8.461, degrees of freedom 19 with p
value (p=.000). As the t value is large than the critical value so null hypothesis is
rejected. Therefore the test is significant at any reasonable level of significant. It can be

concluded that the difference in before-after values is considered statistically significant.

In present study wheel chair skill test questionnaire (WST-Q), Version 4.3 was used. This
questionnaire consists of 34 different items of individual skill those evaluates capacity,
confidence and performance of wheel chair users. Wheelchair skills, Wheelchair skill
capacity, performance and confidence scores were recorded by using (0-2) ordinal scales.
Scores were measured by calculating total score obtained in thirty four different items of
individual skills. Wheelchair skill capacity scores were measured before training after
training of wheelchair skills. Post test scores of capacity skills in which participants’
scores increased after performing wheelchair skills. Among the twenty participants pre
test minimum score was 0, maximum score was 50 and post test minimum score was 7

and maximum score was 62.
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Current study results showed that wheel chair skill test (Capacity) pre test mean was
23.0500, Standard deviation 13.74380, and post test mean was 42.1000, standard
deviation 17.86470. The paired t test provides t value -6.750 with p value (p= .000).
Therefore the test is significant at any reasonable level of significant. It can be concluded
that the difference in before-after values is considered statistically significant.

In present study wheelchair skill (Confidence) scores measured twice before and after
training of wheelchair skills. There were differences in scores of before and after training.
Among the twenty participants minimum score of pre test was 0 and maximum score was
48. Minimum score of post test was 8 and maximum score was 58. So it could be said
participants showed progress in their confidence skill after training of wheelchair skills.

Mean differences were calculated through sample statistics test that showed that
wheelchair skill test (confidence) pre test mean 23.40000, standard deviation 13.51568,
and wheelchair skill test confidence post test mean 42.1500, standard deviation 16.64577.
Paired t test was performed to find out t value and significance level. The paired t test
provides t value -7.902 with p value (p=.000) which is less than .001.Therefore the test is
statistically significant. There is a strong evidence to conclude that the difference in

before-after values is considered statistically significant.

In present study wheelchair skill performance scores were measured before training after
training of wheelchair skills. Post test scores of wheelchair skill test performance skills of
all twenty participants has increased after training. After training of wheelchair skills
participants showed progress in their performance skills. Among the twenty participants
minimum score of pre test was 0 and maximum score was 96 and the minimum score of

post test was 20 and maximum score was 98.
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Wheelchair skill test (performance) pre test mean was 47.8500, standard deviation
25.86254, and post test mean was 65.1500, standard deviation 2.19833. Paired t test was
performed to find the t value and p value. The paired t test provides t value -6.112 with p
value (p=.000) which is less than .001.Therefore the test is statistically significant. There
is a strong evidence to conclude that the difference in before-after values is considered
statistically significant.

Another study was performed at turkey about wheelchair skill training program. Ozturk
and Ucsular (2011) performed a randomized controlled trail to identify that wheelchair
training program is effective for community living manual wheelchair users. Ethical
approval was taken from the local ethics committee before conducting the study. Total
thirty two participants were recruited in this study. Seventeen participants were in the
exercise group and fifteen participants were in the control group. Participants were
manual wheelchair users living in the community. Participants were recruited in this
study if they were willing to participate, able to provide inform consent and able to
answer questions regarding manual wheelchair use. Participants were excluded from this
study if they were presented with unstable medical condition or had any emotional

problem that might affect testing or training program.

Though all the participants had their own wheelchair during the training session they had
to use standardized wheelchair from the rehabilitation unit. An experienced physical
therapist was responsible for supervising wheelchair training program. Participants in the
training group attended this training program for four weeks. Duration of this training
program was forty five minutes. Training session was provided to participants for three
times a week. Progression of training program was arranged from basic skill to advanced
wheelchair skill. Placebo treatment was not provided for the control group. Wheelchair
skill test was tested twice for both groups at the beginning of the training and after

competition of training session.
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Covariance analysis was used to compare the wheelchair skill test scores. Wheelchair
experience and interval between tests were measured by wilcoxon signed rank test.
Because of health and transportation problem eight people were dropped out from this
study. Thereby total twenty four people done this study, fourteen people were in the
training group and ten people were in the control group. Wheelchair skill test version 4.1
was used in this study. At the end of the study researchers found that both groups
improved performance scores in wheelchair skill test but training group improved more

compared to control group.

In present study wheelchair skill test version 4.3 was used to assess pre test and post test
scores of wheelchair skill training. Paired t test was used to compare the wheelchair skill
test scores. There was no control group to compare. Only one single group was measured
for wheelchair skill test. At the end of the study results suggest that capacity, confidence

and performance scores have improved after training of wheelchair skills.

Another study was performed in two different sites of Canada about wheelchair skills.
Lemay et al. (2012) performed a study to find out relationship among wheelchair skills,
mobility and level of injury of spinal cord injured persons. It was a cross sectional study.
Participants were recruited in this study if they were eighteen years old or above, manual
wheelchair users for at least one year and able to propel wheelchair. Researchers wanted
to identify association between their level of injury, mobility, age, experience and skills
of manual wheelchair use both at the home and in the community. On the basis of
qualitative analysis participants showed expertise in manual wheelchair skills. Findings
of this study suggest that participant’s manual wheelchair skills were related to their level
of injury. Participants with impairment with their upper body faced difficulty in

performing some wheelchair skills.

In present study relationship among wheelchair skills, mobility and level of injury of
spinal cord injured persons were not identified. Association between their level of injury,
mobility, age, experience and skills of manual wheelchair use both at the home and in the
community were not assessed. Participants with different degrees of trunk control could

not be identified by wheelchair skill test.
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CHAPTER -VI LIMITATION

Design of the study was pre experimental thereby there was no randomization or control
group it may limit generalization of the results.

Researcher took data from only one clinical setting and sample size was twenty
participants.

Number of female participants was less compared to male participants only two female
participants were included in this study. Because compared to male participants less
female participants attended at wheelchair skills.
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CHAPTER-VII CONCLUSION & RECOMMENDATION

This study was an experimental study to identify the effectiveness of wheel chair skills on
physical activity and stress level of spinal cord injured persons. To identify the
effectiveness wheel chair skill test questionnaire was used; to identify the stress level
among participants perceived stress scale was used and to identify physical activity

oxygen saturation was measured through a pulse oximetry device.

To compare the mean differences of pre test and post test physical activity t statistics test
was performed. T statistics test showed t value of 3.918 with degrees of freedom 19. The
t value is larger than the critical value. Thereby null hypothesis is rejected and alternative
hypothesis is accepted.

Results of the study suggest that after training of one month wheelchair skills there were
no participants in high stress level. Previously there were three participants in high stress
level. Number of participants also reduced in moderate stress level. Ten participants were
found in moderate stress levels which were previously fifteen in number. Ten participants
were found in low stress level. Compared to tetraplegia participants paraplegia
participants showed better progress. The paired t test provides t value 6.850, degrees of
freedom (df) 19 with p value (p=.000).Therefore the test is statistically significant. As
the t value is large than the critical value so null hypothesis is rejected. There is a strong
evidence to conclude that the difference in before-after values is considered statistically

significant.

Wheelchair skill capacity, performance and confidence scores were recorded by using
(0-2) ordinal scales. Scores were measured by calculating total score obtained in thirty
four different items of individual skills. Wheelchair skill capacity scores were measured
before training after training of wheelchair skills. Pre & post test scores of capacity skills
in which participants’ scores increased after performing wheelchair skills. Among the
twenty participants pre test minimum score was 0, maximum score was 50 and post test

minimum score was 7 and maximum score was 62.
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Results suggest that after training of wheelchair skills participants showed progress in
their confidence skills. Among the all participants minimum score of pre test was 0 and
maximum score was 48 and the minimum score of post test was 8 and maximum score
was 58. After training of wheelchair skills participants showed progress in their
performance skills. Among the twenty participants minimum score of pre test was 0 and
maximum score was 96 and the minimum score of post test was 20 and maximum score

was 98 in performance skills.

After one month of training participants improved their wheelchair skills as well as
improved physical activity and reduce scores in their stress level. So it can be concluded
wheelchair skills is an effective training to improve physical activity and to reduce stress

level of spinal cord injured persons.

There are some recommendations. It is strongly recommended to perform a randomized
controlled trial with a larger sample size. More participation of female participants should
be highly recommended. Multicenter set up should be included with follow up.
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Subject: Approval of thesis proposal, “Effectiveness of wheel chair skills on physical activity
and stress level of spinal cord injured persons” by ethics committee.

Dear Maisha Hoque Mifta,

Congratulations.
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conduct the above mentioned dissertation, with yourself, as the Principal investigator. The
Following documents have been reviewed and approved:
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The purpose of the study is to see the effectiveness of wheel chair skills on physical activity and
stress level of spinal cord injured persons. The study involves use of Wheelchair Skills Test
Questionnaire (WST-Q), Version 4.3 to assess wheel chair skills of the participants. Perceived
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Appendix — C (Consent form)
VERBAL CONSENT STATEMENT
(Please read out to the participant)

Assalamualaikum, I am Maisha Hoque Mifta, Student of M.Sc in Physiotherapy (Part-I1)
at Bangladesh Health Professions Institute (BHPI) under the faculty of medicine at
University of Dhaka. | have to conduct a thesis as per my course curriculum, my thesis
entitled “Effectiveness of wheel chair skills on physical activity and stress level of spinal
cord injured persons” under supervision of my honorable supervisor Professor Md.
Obaidul Haque. I would like to know some information regarding your wheel chair skill
training and what kind of stress do you feel after your training session. This will take
approximately 20-30 minutes.

I would like to inform you that this study is purely academic and will not be used for any
other purpose. As | am not involved in this department, thus your participation in the
research will have no impact on your present or future treatment. All information
provided by you will be treated as confidential and in the event of any report or
publication it will be ensured that source of information remains anonymous.

Your participation in this study is voluntary and you may withdraw yourself at any time
during the study without any negative consequences. You also have the right not to
answer a particular question that you don’t want to answer during interview. If you have
any query about the study or your right as a participant, you may contact with me.

Do you have any questions before | start?

So may | have your consent to proceed with the interview?

YES

NO

Signature of the participant --------------=-=-====-=-=---

Signature of the interviewer---------------------=-----—-
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Appendix-D (Questionnaire)
Socio-demographic Questionnaire

Socio-demographic information

1.1. Name: Date of interview:
1.2, Age: oo, years. Interviewer:

1.3. Sex: Patient 1D:

1. Male Address:

2. Female Mobile No:

1.4. Marital status:

1. Married

2. Unmarried

3. Widowed

4. Divorced

1.5. Educational status:

1. Primary

2. Secondary

3. Above Secondary

1.6. Occupation before injury:
1.7. Occupation after injury:
1.8. Family type:

1. Nuclear
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2. Extended
1.9. Family members:
1.10. Family monthly income: ................... Taka.
1.11. Residence:
1. Urban
2. Rural
Disease related information
1.12. Year of lesion:
1.13. Causes of lesion:

1. Traumatic

2. Non-traumatic
1.13.1. Cause of traumatic lesion:
1.13.2. Cause of non-traumatic lesion:
1.14. Type of paralysis:
1. Tetraplegia
2. Paraplegia
1.15. ASIA SCALE
1. ASIA-A
2. ASIA-B
3. ASIA-C

4. ASIA-D
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Perceived Stress Scale

Name- Date-
Age- Gender- Other-
0= Never 1= Almost Never 2=Sometimes 3= Fairly often 4= Very Often

1. In the last month how often have you been upset because of something that happened

unexpectedly?

2. In the last month how often have you felt that you were unable to control the

important things in your life?

3. In the last month how often have you felt nervous and

stressed?

4. In the last month how often have you felt confident about your ability to handle

personal problems?

5. In the last month how often have you felt that things were going your way?
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6. In the last month how often have you found that you could not cope with all the things
that you had to?

7. In the last month how often have you been able to control irritations in your life?

8. In the last month how often have you felt that you were on top of things?

9. In the last month how often have you been angered because of things that were outside

of your control?

10. In the last month how often have you felt difficulties were piling up so high that you

could not overcome them?

Scores ranging from 0-13 considered as low stress level
Scores ranging from 14-26 considered as moderate stress level

Scores ranging from 27-40 considered as high perceived stress level
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Wheelchair Skills Test Questionnaire (WST-Q)

Name:

Date:

Individual Skill

Capacity
(0-2)

Confidence
(0-2)

Performance
(0-4)

Training
goal?
(Y/N)

Rolls forwards short distance

Rolls backwards short distance

Turns in place

Turns while moving forward

Turns while moving backward

Maneuvers sideways

Reaches high object

Picks objects from floor

©| 00| Nl o o &~ W N B~

Relieves weight from buttocks

[E=N
o

Operates body positioning
options

11

Level transfer

12

Folds and unfolds wheelchair

13

Gets through hinged door

14

Rolls longer distance

15

Avoids moving obstacles

16

Ascends slight incline

17

Descends slight incline

18

Ascends steep incline

19

Descends steep incline

20

Rolls across side slope

21

Rolls on soft surface

22

Gets over threshold

23

Gets over gap

24

Ascends low curb
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25

Descends low curb

26

Ascends high curb

27

Descends high curb

28

Performs stationary wheelie

29

Turns in place in wheelie position

30

Descends high curb in wheelie
position

31

Descends steep incline in wheelie
position

32

Gets from ground into wheel
chair

33

Ascends stairs

34

Descends stairs

Total scores:

85




Capacity question: Can you do this skill?

Answer Score What this means

Yes 2 | can safely do this skill
without any difficulty

Yes with difficulty 1 Yes but not as well as |
would like

No 0 I have never done the skill/ 1
do not feel that I could do it
right now

Not possible NP My wheelchair does not

allow this skill

Performance question: How often do you actually do this skill during your daily life?

Answer Score What this means

Daily 4 At least once a day

Weekly 3 Generally at least once a
week

Monthly 2 Generally at least once a
month

Yearly 1 Generally at least once a
year

Never 0 Never/less than once a year
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