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Abstract

Background: Wheelchair has become an important part of people with Spinal Cord
Injury. Most of Spinal Cord Injury people depend on manual wheelchair for community
mobility and participate in daily living activities. Wheelchair skills training are provided
as a part of community re-integration process for people with spinal cord injury.
Occupational therapist has a significant role along with other professionals in wheelchair
skills training program. However manual wheelchair users needed to wheelchair skills
capacity, confidence for better performance in the community mobility and daily living
activities. The purpose of the study is find out the level of wheelchair skills capacity,
confidence, performance and associate demographic factors of people with SCI in

selected community.

Objectives: The objectives are to find out the level of wheelchair skills capacity,
confidence, and performance of persons with SCI, to gather the socio-demographic
information of wheelchair users with SCI people, to determine compare between level of
injury, sex and wheelchair skills capacity, confidence, performance, to find the
association between socio-demographic factor (age, causes of injury, pressure sore,
duration of a wheelchair use) and wheelchair skills capacity, confidence, performance, to
determine the correlation between wheelchair skills capacity among the wheelchair skills

confidence and performance.

Methodology: The descriptive cross-sectional study was carried out in the three
communities of Bangladesh using WST-Q version 4.3. 90 manual wheelchair users
selected purposively from the community. Non-parametric test was used to determine the
correlation among wheelchair skills capacity, confidence, performance and association

between the demographic factors.

Result: The WST-Q capacity, confidence and performance level was good of the
manual wheelchair users in the community. The median values for WST-Q capacity,
WST-Q confidence, and WST-Q performance were 74.26% (57.02%-78.78%), 75.75%

v



(66.66%-80.01%), and 72.00% (54.54%-76.47%). The mean age of the wheelchair users
was 35 years, standard deviation was 12. 89% participants were male and 11% were
female. Most of the participants were paraplegia 70% traumatic 93%, married 62%,
Secondary School Certificate 51%, small business 36%. The level of median WST-Q
Capacity, WST-Q Confidence and WST-Q Performance among the male and female
were 75% (55.92%-78.78%), 75.75% (66.66%-81.81%), 72.005% (52.21%-76.47%) and
71.65% (64.33%-72.27%), 72.72% (64.70%-78.78%), 71.65% (64.50%-76.48%). There
are significant P<.537, P<.315, and P<.939. The median levels of WST-Q Capacity,
WST-Q Confidence and WST-Q Performance among the tetraplegia and paraplegia were
25.75% (8.82%-55.88%), 32.35% (15.15%-72.72%), 26.51% (15.15%-55.30%) and
76.47% (72.05%-80.30%), 81.81% (78.78%-88.23%), 75% (70.45%-78.30%). Here the
significant were P<.000, P<.000, and P<.000. The total WST-Q capacity, confidence,
performance scores were not significantly association with age, causes of injury, pressure
sore, duration of a wheelchair use. The total WST-Q capacity scores significantly
correlated with total WST-Q confidence scores (r=.95; P<.000) and total WST-Q
capacity scores significantly correlated with the total WST-Q performance scores (r=.88;
P<.000).

Conclusion: Many people with SCI are unable to do perform some of the wheelchair
skills that would allow them to participate more fully. More intensive wheelchair skills
training may improve the wheelchair skills capacity, confidence and performance that

will enhance the participation, community mobility and quality of life.

Key word: Spinal cord injury, Manual Wheelchair, Capacity, Performance,
Confidence.
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| CHAPTER- | INTRODUCTION |

1.1 Introduction
Spinal cord injury (SCI) is a serious condition that results in loss of motor, sensory and

autonomic function below the lesion level.! People with spinal cord injury (SCI) who are
independent in mobility have better long-term outcomes, including well-being and
participation, than those who are not mobility independence.? People with SCI who are
not able to walk, a wheelchair is one of the most important mobility aids.® However, in
Bangladesh 1.6 people would be needed wheelchair estimated by the World Health
Organization.* A study reported that most of the people with spinal cord injury (SCI)
were dependent on the manual wheelchair in Bangladesh.” So, manual wheelchair is very

important to the spinal cord injury patients.

Manual wheelchairs may enhance the mobility of people with lower and upper limb
impairments and allow them to engage in major life activities by increasing
independence, providing more choice in activities and improving satisfaction with
participation in many activities.® To participate independently, people who use manual
wheelchairs for mobility must possess a variety of skills. The ability to propel their
wheelchairs over even surfaces brings the freedom to move about within a wheelchair-
accessible environment. Independent mobility within a greater variety of environments
requires obstacle negotiation skills. These skills can make the difference between
dependence and independence in daily life.” Wheelchairs skills improve the mobility and
participation, reduce caregiver burden and reduce the likelihood of placement in a long-
term-care facility.2 Therefor wheelchair skills are most important for the manual

wheelchair users.

Wheelchair skills training offered during rehabilitation and beneficial and influences the
ability of wheelchair users to use their wheelchairs throughout their daily activities.® The
wheelchair skills training improve the capacity, confidence, performance and it is an
important factor for achieving an optimal level of functioning in daily life and enabling
independent.” From the Bangladesh perspective, there have no studies about level of

wheelchair skills capacity, performance, and confidence in the community so for the



better treatment of rehabilitation program service we need to find out this statistic about
level of wheelchair skills capacity, performance, and confidence participation in

community.

1.2 Background

Wheelchair provides a comfortable and effective mode of ambulation for those persons
whose physical dysfunction makes walking impossible or impracticable.’® Approximately
50-80% People with SCI uses a manual wheelchair for independent mobility in the
world.** However, people with spinal cord injury (SCI) often depend on manual
wheelchairs to complete daily mobility tasks in the community.** But community berries
can prevent mobility community participation for persons with wheelchair users.?
Wheelchair users face many mobility challenges which are created by the natural
environment. A study by Meyers et al found that wheelchair users reported curbs, uneven
terrain, and travel surface as barriers to their mobility."* So, wheelchair users require
efficiency in different wheelchair skills for mobility and safety in the community.*> The
manual wheelchair users need to learn manual wheelchair skills for full community

participation and the performance of various activities of daily living (ADLs).™

Manual wheelchair users must need wheelchair skills for accomplished their daily living
activities independently, such as ability to use a wheelchair indifferent ways and
circumstance, moving forward and backward, training around, and negotiating a curb to
deal with the physical barriers. They will inevitably encounter in various environments.
Mastering wheelchair skills can make a difference between dependence and
independence in daily life and wheelchair skills training is vital part of the rehabilitation

process.**

Rehabilitation program is one of primary goals for people with spinal cord injury®® and
wheelchair is among the most important of rehabilitation interventions. Wheelchair skills
training can lead to improvements in wheelchair skills during initial rehabilitation.*®
Therefore, spinal cord injury patient needs a specialized and comprehensive rehabilitation
services and spinal cord injury people also needed to influence training and rehabilitation
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to get back to their own community.*’

In Bangladesh, there are no specialized government hospitals for the treatment and
rehabilitation of people with SCL. The only one non-government organization is the
Centre for the Rehabilitation of the Paralysed, which has been working in this field for
the last 30 years."® CRP has been working with both the Multi-Disciplinary Team (MDT)
and Inter-Disciplinary Team (IDT) approach to promote the most possible independence
to their community after getting discharges from rehabilitation program.*® In CRP
approximately 390 patients with spinal cord injury were admitted every year.” A study
has recently shown that 349 people with spinal cord injury patients were discharged from
the CRP in 2011. 59% patients with SCI were wheelchair-dependent. 93% were male
wheelchair users and 7% female.?! That’s why wheelchair skills training program is the
important part of the rehabilitation program at CRP. A spinal cord injury patient who
needs the wheelchair can learn about the proper wheelchair skills through the
rehabilitation program. For the people with SCI wheelchair skills training is very much
important in their every aspect of life. Wheelchair skills training reflect the wheelchair
skills capacity, confidence and performance to the manual wheelchair users.”® Many
international studies have been done about wheelchair skills capacity, confidence and
performance, but in Bangladesh there have no related studies and resources available
about wheelchair skills capacity, confidence and performance. Wheelchair skills capacity,
confidence and performance are important for wheelchair users. So, researcher was
interested to find out the level of wheelchair skills capacity, confidence and performance

in the community of Bangladesh.

1.3 Justification of the study

The Wheelchair is the most commonly used mobility device for people with spinal cord
injuries in Bangladesh. Wheelchairs are used to enhance function, to improve
independence, and to enable a person to successfully live at home and in the community.
SCI patients need a long-term rehabilitation program. In Bangladesh, Occupational is a
new and very challenging health care profession and the Centre for the Rehabilitation of
the Paralyzed (CRP) is the only place where the SCI patients are rehabilitated by a



holistic approach. Proper wheelchair skills training, education and participation in the

community are very important part of the rehabilitation program.

At CRP Occupational therapy professionals are the leaders in this training program. For
this reason Occupational therapy professionals need to know how SCI people use
wheelchairs in the community and about their wheelchair skills capacity, confidence, and
performance. Because wheelchair skill enhanced the community participation and
participation in social and physical activities was found to be facilitated by environmental
factors.® So proper wheelchair training is very important during rehabilitation period.
Therefore, the ultimate rehabilitation goal for people with SCI is to maximize the extent
of their participation and re-integration into the community. This research will explore
the issue of wheelchair skills capacity, confidence and performance among the manual
wheelchair user with SCI patient in the community. This knowledge will help to raise

awareness among the professionals about the wheelchair skills training.

This study will be helpful for the professions and professionals of Occupational therapy
and other professionals. It will also be helpful for SCI people to gain a better life style.
Providing effective rehabilitation programs will also strengthen the Occupational therapy

profession.

1.4 Research Question
What are the wheelchair skills capacity, confidence, performance of manual wheelchair

users with SCI in community of Bangladesh?

1.5 Aim of the study

To determine the wheelchair skills capacity, confidence, performance of manual

wheelchair users with SCI in community of Bangladesh.

1.6 Specific Objectives
» To find out the level of wheelchair skills capacity of persons with SCI.

» To find out the level of wheelchair skills performance of persons with SCI.
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» To determine the level of confidence of the manual wheelchair users with SCI.

» To find out the socio-demographic factors of the manual wheelchair users with
SCI.

» To determine compare between sex, level of injury and wheelchair skills capacity,
confidence, performance.

» To determine association between socio-demographic factor and wheelchair skills
capacity, confidence, performance.

» To determine the correlation between wheelchair skills capacity among the

wheelchair skills confidence and performance.

1.7 Operational Definition

1.7.1 Spinal cord injury:

The term of spinal cord injury refers to neurological damage of the spinal cord that a
result of impairment the motor, sensory, and autonomic function. Traumatic and non-
traumatic injury to the spine due to occurs to the spinal cord injury. Injury may tear the

spinal cord or its nerve fibers.

1.7.2 Tetraplegia:
Tetraplegia refers to impairment or loss of motor and/or sensory function in the cervical
segments of the spinal cord due to damage of neural elements within the spinal canal and

impairment of function in the arms as well as typically in the trunk, legs and pelvic.

1.7.3 Paraplegia:
Paraplegia refers to impairment or loss of motor and/or sensory function in the thoracic,
lumbar or sacral (but not cervical) segments of the spinal cord, secondary to damage of

neural elements within the spinal canal.

1.7.4 Wheelchair:
Wheelchair is a mobility device with a seating support system for a person with impaired

mobility, intended to provide mobility in a seated position as its primary function.



Wheelchair is one of the most commonly used assistive devices for improving the
personal mobility who is unable to walk as a result of illness, injury, or disability.
Wheelchair is a device providing wheeled mobility and seating support for a person with

difficulty in walking or moving around.

1.7.5 Manual Wheelchair:
Manual wheelchair refers to which is propulsion by the manually and propelled by the
user. People with SCI who have good upper body function they will be easily to move

one place to another place by using the manual wheelchair.

1.7.6 Capacity:

Capacity has been defined as what can be achieved in a standardized environment.

1.7.7 Performance:
Performance refers to what people actually do in a life situation. Performance is more

relevant to functional rehabilitation and successful community reintegration.

1.7.7 Confidence
Confidence is defined as the belief in one’s current ability to perform each item safely

and independently.



CHAPTER -1l LITERATURE REVIEW

16 articles were identified in pubmed and google scholar. 5 articles were then selected
from the title and abstracts as meeting the PEDro scale criteria and 8 articles were
excluded due to not meeting the PEDro scale criteria and not support this study. 2 articles
were hand searched and they fulfill the PEDro scale criteria. 3 studies of a randomized
control trail and 3 articles were quantitative research was supported the wheelchair skills
capacity, confidence, performance of manual wheelchair users with SCI in community of

Bangladesh.

The spinal cord is the part of the central nervous system (CNS). Its seen at the vertebral
canal which consists of the vertebral foramin. Spinal cord occupies upper two-thirds of
vertebral canal and extends from upper border of atlas vertebra to the lower of second
lumber vertebra. Spinal cord continuous with the medulla oblongata and inferiorly
terminates an conus medullaris and it protected by the vertebra and associated muscle
ligament, spinal meninges and cerebrospinal fluid (CSF). Spinal cord has 31 pair’s spinal
nerves which contains the motor and sensory to the parts of the body.?®

The spinal cord is a pathway to carry impulse from brain to the body and from body to
the brain.?* The SCI is the ‘‘highway’’ through which motor and sensory information
travels between the brain and body via nerves which pass up and down through the spinal
cord along definite pathways, When the path is broken, the message cannot get through
and this occurs when there is an injury to, or disease of the spinal cord. Recent research
suggests that primary nerve injury occurs due to acute injury to the spinal cord that

causes secondary damage by producing inflammation, ischemia, and toxicity.”®

Spinal cord injury are most often traumatic caused by falls from the height, traffic
accident related injury are most common and other related cause violence, sporting
accident, being struck by an objects and incidents involving animals.?” Non-traumatic

spinal cord injury is caused of vertebral spondylosis, cancerous and infectious related




compression, and inflammatory disease. Spinal cord injury results in a high level of

individual disability.?’

Neurological impairment and long term disability in person with SCI result in inadequate
social participation and community mobility. So, the people with SCI need mobility
device or assistive technology mobility device for achieve the optimum level of social
participation. The assistive technology mobility device is such as a wheelchair.
Wheelchair is used for short distance mobility in the SCI population.”®

There are three types of wheelchair such as manual wheelchair, power wheelchair and
scooter.?® Most of the SCI people use the manual wheelchair because manual wheelchairs
have the advantage of being built out of light materials for quick folding and easy
storage.*® Manual wheelchair is based on two type of purpose one is pushed by someone
and another is self-propulsion by the rider. People with SCI who have injury level are Cg
or below the Cg can propel the manual wheelchair for their mobility.?® Manual wheelchair
helps the social participation, productivity and leisure activities of the person with SCI

people.?

In power wheelchair is simply a manual wheelchair equipped with motor, batteries and
joystick.?® People who have high level of spinal cord injuries or injuries to the spinal cord
at cervical level can result in severe motor deficits all limbs including weakness and
uncoordinated movement. They used the power wheelchair to retain some movement and
increase the quality of life and promote independence for individual with limited
mobility.*

Bangladesh is a developing country and most of the people are poor.*® Spinal cord injury
continues to be a major cause of disability throughout Asia as well as in Bangladesh.'?
Most of the SCI people in Bangladesh use the manual wheelchair. Because of a large
amount of SCI people in Bangladesh live rural area® and manual wheelchair is less
expensive then power wheelchair.?® On the other hand manual wheelchair user can

simply make the transfer from the wheelchair to the automobile seat and the wheelchair



can be folded and placed in the trunk or back seat.* So, the SCI people in Bangladesh

use the manual wheelchair.

Centre for the Rehabilitation of the Paralyzed (CRP) is one of the biggest rehabilitation
centres for spinal cord injury patient in Bangladesh. CRP provides evidence based
holistic health care to the SCI by the interdisciplinary team (Annual report, 2015-2016).
Interdisciplinary team consists of Occupational therapists, Physiotherapist, Doctor,
Nurse, Psychologist, Social worker. In active phase generally the wheelchair was
provided to the SCI patients who have good sitting balance. During the rehabilitation
phase the SCI people take wheelchair skills training. In CRP, Occupational therapists and
physiotherapists were provided the wheelchair skills training. Wheelchair skills training
duration is 20-30 minutes in every day. One week the training was provided by the
Occupational therapists and week training was provided by the physiotherapist. In CRP,
wheelchair skills training program follow to the world health organization (WHO) basic
manual wheelchair skills training guidelines (information collected from Occupational
therapy inpatient unit). The basic manual wheelchair skills training guidelines are®-

Pushing:
» Pushing correctly means less effort.
» Push from 10 o’clock to 2 o’clock position.

» Use a long smooth action to push.

Turning:
» Hold one push rim towards the front and the other towards the back.
> Pull the forward hand backwards and push the backward hand forwards at the

same time.

Ups Slopes:
» Lean forward — this helps stop the wheelchair tipping.
» When practicing, have an assistant stand behind for safety.

» To stop or rest — park the wheelchair sideways



Down slopes:

>
>
>

Lean backwards.

Let the push rim slide slowly through the hands.

Experienced wheelchair users who are able to do a “wheelie” (i.e. balance the
wheelchair on the rear wheels only) may roll down a slope on their back wheels.

This is very efficient.

Ups Steps with Assistance:

>

YV V V V

Go up backwards.

Tilt wheelchair on to the back wheels, positioned against the first step.

Assistant pulls backwards and upwards — rolling the wheelchair up.

Wheelchair user can assist by pulling the push rims backwards.

A second assistant can assist by holding on to the wheelchair frame from the front

(not footrests).

Down steps with Assistance:

>

YV V V V

Go down forwards.

Tilt the wheelchair on to the back wheels.

Assistant lets the back wheels slowly roll down one step at a time.

Wheelchair user can assist by controlling the wheelchair with the push rims.

A second assistant can help by steadying the wheelchair from the front, holding

on to the wheelchair frame (not footrests).

Partial Wheelie:

>
>

Being able to do a partial wheelie is very useful for a wheelchair user.
The wheelchair user can lift the front wheels to clear small kerbs, stones and

bumps.
Roll the wheelchair backwards until hands are at 10 o’clock, then push forwards

quickly.

The castor wheels should come up.

10



» With practice, it is possible to lift the castor wheels at the right time to clear small
obstacles.

» Always make sure there is a person standing behind the wheelchair user when
he/she begin to practice this skill.

The wheelchair skills training program (WSTP) represents the wheelchairs skills program
developer’s attempts to incorporate on the motor skills learning with the specific skills
performance.?’ Wheelchair skills training program was improved the manual wheelchairs
users performance and safety® and the wheelchair skills capacity. Wheelchair skills
capacity enhanced the mobility of the wheelchair dependent people. Wheelchair skills
capacity helps to the wheelchair user with SCI to reaching an optimal level of
independent in daily life activities.**

Confidence refers to one’s belief in his or her wheelchair skill capabilities. Confidence
plays an important role in determining whether to perform a behavior, the degree of effort
to invest, and the length of time one will persist in a given activity. On the other hand low
confidence with wheelchair user might lead to self-imposed restriction. Confidence has
been identified as an important construct to consider in the areas of wheelchair skills
training and wheelchair provision. Confidence has also identified the gap between the

wheelchair skills capacity and actual performance of wheelchair skills.®

Wheelchair skills performance is seen an important aspect for independent mobility and
daily functioning.® Wheelchair skills performance was influenced by the physical
capacity during the rehabilitation program. A study reported that manual wheelchair
skills performance improved by the manual wheelchair skills training.*

However, the ability to perform them represents “capacity” and their use in everyday life
represents “performance”.37 Confidence and performance are related to capacity, but also
related to personal factors (e.g. age, sex) and the environment (e.g. weather, architectural

barriers, opportunity).?°

Kirby et al.? examined the wheelchair skills capacity and performance of 117 people with

spinal cord injury in America. The median total Wheelchair Skills Test (WST) version
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4.2 score was WST capacity 81.0% (69.0%-90.0%), WST-Q capacity, WST-Q
performance WST-Q confidence were, 88.0% (77.0%-97.0%), 76.0% (66.3%-84.0%) and
88.5% (75.0%-97.0%). Researchers also found that the median total WST-Q capacity,
WST-Q performance for male and female were 88.5% (81.0%-97.0%), 79.0% (67.0%-
84.8%) and 76.0% (71.3%-77.8%), 68.0% (64.3%-69.0%). Male and female significant
was P< .001. The median total WST-Q capacity, WST-Q performance for paraplegia and
tetraplegia were 91.0% (81.0%-97.3%), 79.0% (68.0%-86.3%) and 76.0% (71.3%-
77.8%), 68.0% (64.3%-69.0%). Paraplegia and tetraplegia significant was P< .001. The
median age of the wheelchair user was 39 years and interquartile range was 29.3-49.8
years. Most of the wheelchair users were male 85.5%. The marital status of the
wheelchair users were never married (single) 58.1%, married 22.2%, divorced 9.4%,
separated 2.6%. The residence Place of wheelchair users were private residence 93.2%,
nursing home 0.9%, group living situation 0.9%, hotel/motel 0.9%, other 4.3%. Most of

the wheelchair user were paraplegia 76.9%, and the tetraplegia 22.2%.

Routhier et al.*®

tested the wheelchair skills test program (WSTP) for 39 peoples of
manual wheelchair user in 3 rehabilitation centers of Canada. In this study, 1 of 3
occupational therapists was provided wheelchair training to the each participant. The
training session was 4-8 and each session 45-60 minutes long. The training period was 2-
4 weeks and it was stopped after 8 sessions. Here, outcome was measured by the
wheelchair skills test (WST). Total percentage WST capacity scores were 77.4 +13.8%
for the WSTP group and 69.8 £+ 18.4% for the Control group (p = 0.0296). Show that,
after receive the wheelchair skills training the intervention group improve the wheelchair

skills more than control group, particularly at the Community-skills level.

Lemay et al.*® reported that 54 people with SCI from 2 sites in Canada. The mean total
WST version 4.1 score of performance was 81%. There was a significant difference in
total WST scores between participants with tetraplegia and those with low-level
paraplegia (P<.01) (18). Researchers also found that the wheelchair users male and
female were 75.9% and 24.1%. Level of the injury were high paraplegia (T;- Tg) 18.5%,
low paraplegia (T7. L, ) 55.6% and tetraplegia (C4 - Cg) 25.9%. The educational status

among the wheelchair users were elementary 13.0%, high school 37.0%, college 22.2%,

12



university 20.4%, graduate status 7.4%. Marital status was 29.6% married, 44.4% single,
11.1% divorced.

Hosseini et al.*? stipulated that 214 people with SCI from 6 SCI Model Systems centers in
the United States. The mean total WST version 4.1 score was 84%, with a significant
difference between participants with tetraplegia and those with paraplegia (P<.01).
Hosseini identified 8 individual skills with success rates <75%.

Worobey et al.*

discussed the effectiveness of group wheelchair skills in 114 peoples of
manual wheelchair user with SCI in America. 2 trainers were provided the wheelchair
training. The training class was continued 8 weeks and each class time was 90 minute (6
class is regular and 2 class is make-up). Other side, taken the general education class to
the control group that were scheduled 1 to 3 weeks apart and class duration 1 hour. In
these studies, the outcome was measured by the Wheelchair Skills Test Questionnaire
(WST-Q) version 4.2. WST-Q capacity advanced level sub-scores was higher for the
WSTP group than the control group (p=.02). WST-Q capacity total score was higher for
the WSTP group, but not significantly (p=.060). WSTP participants were achieved 25%
WST-Q capacity skills. But, there were no significant differences in WST-Q performance

between the two groups.

Sakakibara®' examined the effects of wheelchair skills training on confidence in older
adults who are inexperience with using a wheelchair in Canada. The participants of this
study were 20 who live in the community level. The intervention group received two 1
hour training sessions that followed the Wheelchair Skills Training Program (WSTP)
protocol and control group received a 5 minute socialization contact. The main outcome
was measured by the Wheelchair Use Confidence Scale-Manual (WheelCon-M). In this
studies, the intervention group improves confidence with using a manual wheelchair
among older adults and the significant difference between the intervention and control
groups [F(1,17) =10.9, p = 0.004]. The WSTP had greater effects on confidence in areas
related to maneuvering around the physical environment, knowledge and problem
solving, advocacy, and managing emotions, than in areas related to performing activities

and behaving in social situations.
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Inkpen?® examined on the manual wheelchair skills capacity versus performance among
the American people who use the wheelchair. Examiner found that mean total WST-Q
capacity and performance scores £ SD were 72.5%+19.2% and 58.1%+21.2%. The total
median of WST-Q capacity and performance were 76.6% and 60.9%.

Rushton® was reported on the manual wheelchair skills confidence among the 83
community-dwelling at British. Researcher found that the median wheelchair skills
confidence was 84.6 % (71.3%-92.0%). Male wheelchair user’s median wheelchair skills
confidence was 85.6% (75.9%-91.3%) and female was 80.7% (56.3%-93.2%). The
tetraplegia median wheelchair skills confidence was 86.5% (74.9%-91.5%) and
paraplegia was 87.2% (75.7%-94.8%). Researchers also found that statistically

significant difference was not found between the sexes (p = 0.140).
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CHAPTER- 11l

METHODOLOGY

3.1 Conceptual framework

Independent variables

Dependent variables

Correlates (factors associated with
wheelchair skills capacity, confidence
and performance)

Health related factors
-spinal cord injury
-type of injury
-pressure sore

Personal factor

-age, sex, education, income
-life style

-type of work

-self-confidence and motivation

Determinates (those with a causal
relation)

Environmental factor

- Causes of injury

-Accessibility

-wheelchair using time
-Availability and cost of wheelchair

Manual wheelchair
skills capacity

Manual wheelchair
skills confidence

Manual wheelchair
skills performance

Figure-1: Model of level of wheelchair skills capacity, confidence, performance and

association between the socio-demographic factors.
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3.2 Study design

This study design was cross sectional. A cross-sectional descriptive study was performed
with structured questionnaires and interviews conducted with SCI wheelchair users. It is
the simplest variety of descriptive or observational epidemiology,** and it provides a
snapshot of the frequency of a disease or other health related characteristics in a
population at a given point in time.* Cross sectional survey is a research technique which
involved collecting data from a large number of people in a time. Cross sectional studies

are generally quick, easy, and cheap and often based on a questionnaire survey.**

3.3 Study Population
Wheelchair user people who had completed their rehabilitation program from CRP

following SCI.

3.4 Study setting

Savar, Dhamrai and Singair upazila were chosen for this study. These area were selected

because these area are closed than others area.

3.5 Study period
The study was conducted from October 2016- February 2017.

3.6 Sample size

For calculating sample size the investigator used the principle of sample size (n)
determination: z2.pg/d2. Where n = required sample size, p = proportion of the population
having the characteristic, g = 1-p and d = confidence error.*® The investigator used 95%
confidence interval for this study, thus the confidence interval, = 1.96 and 5% confidence
error for this research, thus the confidence error, d= 0.05. As there was no published
research the level of wheelchair skills capacity, confidence and performance of manual
wheelchair user with SCI in Bangladesh, so the investigator use P=50% = 0.5 & g= (1-p)
= (1-0.5) = 0.5, so g= 0.5. Then, investigator calculates the sample size (n) that stands
for:

N = z2.pg/d?
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= 22xp (1-p) /d?
= (1.96)?2x0.5%0.5/ 0.05%0.05
=384
However, it was quite difficult as a student to collect data within two months from this

huge sample. That’s why investigator selected 90 participants.

3.7 Inclusion and exclusion criteria
Inclusion criteria
Participants included matched the following criteria-

Both male and female were included.

Person who live in the community and use a manual wheelchair.
e Data were collected from the both tetraplegia and paraplegia patient.
e Wheelchair users’ age range for the study was 15 to 65 years.
e Participant should have minimum of 1 months experience using a manual
wheelchair in the community.
Exclusion criteria
Participants would be excluded if they met any of the following criteria-
e People who were not affected in SCI.
e People who does not use the manual wheelchair.

e Upper limb fracture person with SCI.

3.8 Sampling techniques

Sampling is a process or procedure that helps a researcher to select sample.*® There are
three type of sampling techniques such as convenience, purposive/purposeful and
volunteer.*’ In this study researchers use the purposive sampling techniques. By
purposive sampling, sample knows about the purpose of study and provides information
about question from their knowledge.”® On the other hand purposive sampling is very
informative, *° most cost-effective and time-effective.”® That’s why researchers use this

sampling technique.
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3.9 Data collection tools/materials
Following instruments were used during data collection period for the purpose of
accumulating data from the participants and fulfill the aim and objectives of the study.

e Consent form and Information sheet

e WST-Q version 4.3.

e Paper
e Pen

e Pencil
e FEraser

3.9.1 Information sheet & Consent form

Information sheet and consent form is a vital part of any kind of study, because it is a
formal settlement or agreement of participation which was taken from the participants
before preliminary the interview {Appendix-D (English) and Appendix-E (Bangla)}.

An Information sheet including the details information on study aim and objectives, study
design, study duration, institute affiliation, identity of investigator, participant’s
confidentiality, participant’s rights and responsibilities, potential risk, benefit and further
information related to study, was prepared for participants to provide prior to take

informed consent.

A written consent form was also prepared for the participants to verify the level of
understanding of the information sheet, awareness about the potential benefits and risks
of the participants and their volunteer participation with signature. So it was significant to
take consent from them who were interested to participate in the study. Before starting

the interview, signatures were obtained from each participant on a consent form.

In the study the investigator was explained the investigator identity, study title, institute
affiliation, participant’s confidentiality, rights and their potential benefits in information
sheet and participants were given their written agreement, when they were interested to

participate in the study.
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3.9.2 Wheelchair Skills Test Questionnaire version 4.3 (WST-Q version
4.3)

The WST-Q aim is for manual and powered wheelchair users or caregivers. The WST-Q
to be representative of the range of skills that wheelchair users and/or caregivers may
need to regularly perform. WST-Q version 4.3 have 34 individual skills and the initial
question is about capacity (Can you do this skill?) and the capacity scoring options are
“pass” (score of 2), “pass with difficulty”(score of 1), and “fail” (score of 0). Then ask
the participants about confidence (How confidence are you?) and the confidence scoring
option‘‘fully confident’ (score of 2) ‘‘Somewhat confident’” (score of 1) ““Not at all
confident’” (score of 0). Investigator asked the participants who had the capacity to
accomplish a skill about performance (How often do you do it?). The answer options are
“Daily” (score of 4), “weekly” (score of 3), “monthly” (score of 2), “yearly” (score of 1),
or “ Never” (score of 0).”2 Then total WST-Q percentage scores calculate. Capacity,

Confidence and Performance scores can be calculated as follows:

Total WST Capacity Score = sum of individual skill scores/ ([number of possible skills —
number of NP scores — number of TE scores] x 2) X 100%

Total Confidence Score = sum of individual skill scores/ ([number of possible skills —
number of NP scores — number of TE scores] x 2) X 100%

Total Performance Score = sum of individual skill scores/ ([number of possible skills —
number of NP scores — number of TE scores] x 4) X 100%.%

3.10 Data Collection Methods

Investigator took ethical permission from Institutional Review Board (IRB) and
permission corresponding author for using the skills. At first investigator took SCI patient
(who use the wheelchair) list and patient address from the social welfare at Centre for the
Rehabilitation of the Paralysed (CRP). Then investigator contacted with the SCI patient
and took the opinions of patients who were interested and had appointments date and
time was fixed with the participants according to his or her available time. Formally the
investigator briefly explained about information sheet and consent form with study aim

and objectives were mentioned to all the participants for making sense about the study
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clearly and how they assist the investigator. Data collection method by face to face
interview using structured questionnaires allowed investigator to briefly describe the
terms of the questionnaire according to needs and understanding level of the participants,
so they were able to response and answer appropriately.

Firstly, data related to personal and general information was collected. Secondly,
standard Wheelchair Skills Test-Questionnaire (WST-Q) version 4.3 was used for
collecting data. The questionnaire was filled up by the investigator when participants
were illiterate and when participants were literate it was filled up by them. The
investigator had to describe any question specifically while participants had any doubt.
The investigator was neutral during data collection for ease off the personal biasness
related to study. The data was noted down based on participant’s estimation. Data was
collected during the convenient time for the participants and not impede the participants’
productivity. To collect data from each participant via questionnaires was taken grossly

20 minutes.

3.11 Data management and analysis

The total WST-Q percentage scores for capacity, confidence and performance were
calculated according to the standard WST-Q version 4.3 formulates. The data analysis
was performed in the SPSS (Statistical Package of Social Science) version 20.0 was used
to compute descriptive statistics for fin out the total percentage of the wheelchair skills
capacity, confidence and performance. The investigator check the normally distribution
of data by using the Kolmogorov-smirnov and Shapiro —wilk test. Individual skills
capacity and performance success rates were calculated for each skills. The total
percentage WST-Q capacity, WST-Q confidence, and WST-Q performance were
examined for their relation to the sex and level of injury by using Mann-Whitney U test.
Investigator used the Spearman p test for find out the correlation between total

wheelchair skills capacity and the wheelchair skills confidence, performance. The
investigator graph technique was used for analyzing data, calculated as percentages and
presented this using bar and pie charts by SPSS software version 20.0. SPSS is a

comprehensive and flexible statistical analysis and data management solution. Each study
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subject was given a code number and each question was account as a variable.
Wheelchair capacity responses was yes, yes with difficulty, no, not possible with this
wheelchair category, these was coded 2, 1, 0 responses. Confidence response was Full
confident, Somewhat confident, Not at all confident and these were coded 2, 1, O.
Wheelchair performance responses was Daily, Weekly, Monthly, Yearly, Never, these
were coded 4, 3, 2, 1, and 0. Then statistics input was implemented in the data view of
SPSS in case of all study subjects. Finally, the computerized data was prepared for
analysis. Then find out the percentage of WST-Q capacity, confidence and performance.

3.12 Quiality control & quality assurance

The data was collected from the participants using a short translated “Bengali final
version” (the local language) of the Wheelchair Skills Test Questionnaire {Appendix-G
(English) and Appendix-F (Bangla)}. For translating WST-Q into Bengali, the
investigator followed the translation guidelines of World Health Organization. In the first
step, two translators were selected for forward translation A & B. Both translators
converted the original WST-Q in Bengali independently with a focus to produce familiar
& easily understandable language but not an exact translation of wording. After receiving
independent forward A & B translation, the investigator and a linguistic expert was
discussed two forward versions of these questionnaires during a meeting. Then they
approved a combined version from A & B in order to produce a conceptually equivalent
translation named Bangla version WST-Q 1.0. After finalizing the Bangla version WST-
Q 1.0, the investigator sent the questionnaire to bilingual expert who do not have any
access to the original English version of the questionnaire. After that comparison of this
backward translation with Bangla Version WST-Q 1.0 was done to find out any
inconsistencies, errors, mistranslations, imprecision. After resolving misunderstanding in
the Bangla version 1.0 and in backward translation, finally WST-Q version 2.0 was
accomplished for the field test with 5 participants who speak in Bangla language in order
to conduct a comprehension test through face to face interview. During this period, the
investigator investigated whether the subjects had any difficulty in understanding and
also examine the participant’s interpretation or expression of all questions. Based on

participant’s interpretation what they choose better alternatives to their usual language
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the third version of the questionnaire was developed. The Bangla version WST-Q 3.0 was

considered as Bengali final version.

3.13 Ethical consideration

A research proposal was submitted to the Institutional Review Board (IRB) and
Occupational therapy department of BHPI for taking approval to do the study
{Appendix-A and Appendix-B}. Investigator took permission from the corresponding
author for using scales that was used in the research {Appendix-C}. Then permission was
taken from the Social welfare unit for collecting address of the SCI people for data

collection from the community.

Investigator at first discussed the research related information with participants
throughout the information sheet before taking the participants signature on consent form.
Then participants would be asked to complete a self-administrative questionnaire which
may need 20 minutes to fill. In this questionnaire there would be guestions on socio-
demographic factors (for example: Age, sex, occupation, educational status). It would

also contain 34 items of the wheelchair skills questions.

Especially, in this study selected all of the patients with spinal cord injury who have used

the manual wheelchair and live in community.

During the data collection period investigator ask some personal and confidential
information. In this time participants may feel uncomfortable talking about some of the
tropic. Participants do not need to answer any question or take part in the interview if
participants don't wish to do so, and that is also okay. Participants do not have to give us
any causes for not responding to any question, or for withdraw to take part in the
interview. On the other hand, participants may not have any direct benefit by
participating in this research, but your valuable participation is likely to help us finding
out the level wheelchair skills capacity, confidence and performance which are very

important to the rehabilitation program.
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The participants were informed clearly that their information would be kept confidential.
Their information was not shared with anyone outside of the research team. Investigator
used the code number alternative of participant name. Participant’s code number would

know only the investigator and it shared with the study supervisor.

The knowledge that we get from this research would be shared with participant before it
is made widely available to the public. Each participant would receive a summary of the
results. There would also be small presentation and these would be announced. Following
the presentations, investigator would publish the results so that other interested people

may learn from the research.
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CHAPTER -1V RESULTS

In this study cross sectional study design is used to conduct dissertation and all the data
was analyzed by SPSS 20.0 software. These results were based on different types of
variables such as socio-demographic variables, injury related variables and wheelchair
related variables. Here descriptive data were collected and presented by pie chart, bar
chart and tables by using Microsoft excel office 2010. In this study theme was find out by

content analysis.

4.1 Age group

The study was conducted with 90 participants. Most of the participants 38% (n=34) were
25-35 years. Others participants 24% (n=22) were 15-25 years, 20% (n=18) were 36-45
years, 11% (n=10) were 46-55 years, 7% (n=6) were 56-65 years. The mean age of the
participants was 35 and standard deviation 12, minimum age 16 years and the maximum
age 65 years. (Figure-2)

W 15-25 years
W 26-35 years
W 36-45 years
B 46-55 years
B 56-65 years

Figure-2: Age range of wheelchair users with SCI participants
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4.2 Sex

Among the participants Male are 88.9% (n=80) and Female are 11.1% (n=10). (Figure-3)

Figure-3: Sex distribution of SCI wheelchair users participants
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4.3 Marital status

Most of the participants were married. Out of 100%, 62% (n=56) respondent was

married, 35% (n=31) was unmarried and 3% (n=3) were divorced. (Figure-4)

Divorced
3%

Figure-4: Marital status among the participant
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4.4 Occupation

Among the participants 36% (n=32) had business, 23% (21) was service holder, and 15%
(13) were day laborer, 11% (10) were farmer, 7% (n=6) were student, 3% (n=3) was

shopkeeper, 3% (n=3) was house wife, 2% (n=2) retired. (Figure-5)

B House wife

H Farmer

H Service holder
M Day laborer

M Business

m Shopkeeper

W Student

i Retired

Figure-5: Occupational status among the participants
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4.5 Educational status

Among the participants out of 100% respondent 51.1% (n=46) were complete secondary
school certificate, 15.6% (n=14) complete primary school certificate, 10% (n=9) were

higher secondary certificate, 3.3% (n=3) were B.sc, 4.4% (n=4) were M.sc, 1.1% (n=1)

were degree pass and 14.4% (n=13) were illiterate. (Figure -6)

/\

46

Figure-6: Educational status of SCI wheelchair users
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4.6 Initial Diagnosis

Most of the participants were paraplegia 70% (n=63) and tetraplegia 30% (n=27).
(Figure- 7)

Figure-7: Initial diagnosis among the participants
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4.7 Causes of injury

Most of the participants were traumatic 93.3% (n=84) and non-traumatic were 6.7%
(n=6). (Figure-8)

Non-traumatic
, 6.7%

Figure-8: Causes of injury among the wheelchair user
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4.8 Pressure sore
Among the participants of this study pressure sore was present 5.6% (n=5) and pressure

sore was not present at 94.4% (n=85). (Figure-9)

Yes, 5.6%

Figure-9: Pressure sore among the wheelchair users person with SCI
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4.9 Duration of wheelchair use

The time use of wheelchair among the participants 20% (n=18) were less than one year,
45.6% (n=41) were 1-9 years, 30% (n=27) were 10-19 years, 4.4% (n=4) were 20 years
above. (Figure-10)

Less than one year 1-9 Years 10-19 Years 20 Years above

Figure-10: Duration of wheelchair use among the participants
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4.11 Total WST-Q Capacity, Confidence and Performance

The study was conducted with 90 participants. Among the participants the median
(interquartile range) values of WST-Q Capacity, WST-Q Confidence and WST-Q
Performance were 74.26% (57.02%-78.78%), 75.75% (66.66%-80.01%), and 72.00%
(54.54%-76.47%). The mean value of the WST-Q capacity 63.34%, WST-Q confidence
65.89% and WST-Q performance 60.47% .The standard deviation (SD) of WST-Q
Capacity, WST-Q Confidence and WST-Q Performance were 26.03%, 25.43%, and
24.98%. The minimum value of WST-Q capacity, confidence and performance were 0%.
On the other hand the maximum value of WST-Q capacity, confidence and performance
were 100%, 100% and 92.82%. (Table-1)

Measure WST-Q Capacity WST-Q Confidence  WST-Q Performance
Range of possible 0%-100% 0%-100% 0%-100%
value

N 90 90 90
Minimum value 0% 0% 0%
Maximum value 100% 100% 92.82%

Mean 63.34% 65.89% 60.47%

SD 26.03% 25.43% 24.98%
Median 74.26% 75.75% 72.00%

IQR (57.02-78.78) % (66.66-80.01)% (54.54-76.47) %

Table-1: Total percentage scores for WST-Q Capacity, WST-Q Confidence, and WST-
Q performance
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4.12 Level of wheelchair skills capacity, confidence and performance
among the manual wheelchair user in community

According to WST-Q version 4.3, table 2 mentions that here wheelchair skills capacity
and wheelchair skills performance level was poor (0), fairly good (1-3060), good (3061-
6120) for 90 manual wheelchair users. In this study, after calculate the total score by
using SPSS 20 software researcher had got 3746 score for wheelchair skills capacity and
3947 score for wheelchair skills confidence from 90 manual wheelchair users which
under the (3061-6120) range. So that means their wheelchair skills capacity and
performance level was good. This table also mentions that the wheelchair skills
performance level was very poor (0), poor (1-3060), fairly good (3061-6120), good
(6121-9180), very good (9181-12280) for 90 manual wheelchair users. After calculate
total score of wheelchair skills performance researcher had got 7247 score which under
the (6121-9180) range. So, wheelchair skills performance was good. (Table-2)

Score Wheelchair skills capacity level
0 Poor
1-3060 Fairly good
3061-6120 Good
Score Wheelchair skills confidence level
0 Poor
1-3060 Fairly good
3061-6120 Good
Score Wheelchair skills performance level
0 Very poor
1-3060 Poor
3061-6120 Fairly good
6121-9180 Good
9181-12280 Very good

Table-2: Level of wheelchair skills capacity, confidence and performance
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4.12 WST-Q Capacity, Confidence and Performance among the sex and
level of injury

The level of median (interquartile range) WST-Q Capacity, WST-Q Confidence and
WST-Q Performance among the male were 75% (55.92%-78.78%), 75.75% (66.66%-
81.81%), and 72.00% (52.21%-76.47%). Level of median (interquartile range) WST-Q
Capacity, WST-Q Confidence and WST-Q Performance among the female were 71.65%
(64.33%-72.27%), 72.72% (64.70%-78.78%), and 71.65% (64.50%-76.48%) . There are
significant of WST-Q Capacity, WST-Q Confidence and WST-Q Performance were
P<.537, P<.315, and P<.939. The median (interquartile range) levels of WST-Q
Capacity, WST-Q Confidence and WST-Q Performance among the tetraplegia were
25.75% (8.82%-55.88%), 29.41% (8.82%-55.88%), and 26.51% (15.15%-55.30%). The
paraplegia level of WST-Q Capacity, WST-Q Confidence and WST-Q Performance were
76.47% (72.05%-80.30%), 76.47% (72.05%-80.30%), and 75% (70.45%-78.30%). Here
the significant were P<.000, P<.000, and P<.000. (Table-3)

Parameter WST-Q P WST-Q P WST-Q P
capacity confidence Performance
Sex
Male 75% <.537 75.75% <.315 72.00% <.939
(55.92-78.78) % (66.66-81.81)% (52.21-76.47) %
Female 71.65% 72.72% 71.65%
(64.33-72.27) % (64.70-78.78)% (64.50-76.48) %
Type of injury
Tetraplegia 25.75% <.000 29.41% <.000 26.51% <.000
(8.82-55.88) % (8.82-55.88)% (15.15-55.30) %
Paraplegia 76.47% 76.47% 75%
(72.05-80.30) % (72.05-80.30)% (70.45-78.30) %

Table-3: Total WST-Q capacity, WST-Q confidence and WST-Q performance scores by

sex and level of injury
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4.13 Individual wheelchair skills success rate

Out of 34 individual skills for WST-Q Capacity found the 12 individual skills success
rate in WST-Q Capacity were low. (Table-4)

Individual Skill WST-Q WST-Q Confidence
Capacity n (%)
n (%)
Rolls forwards short distance 84(93) 84(93)
Rolls backwards short distance 85(94) 85(94)
Turns in place 84(93) 84(93)
Turns while moving forwards 84(93) 84(93)
Turns while moving backwards 84(93) 84(93)
Maneuvers sideways 83(92) 83(92)
Reaches high object 78(87) 78(87)
Picks object from floor 71(79) 71(79)
Relieves weight from buttocks 72(80) 72(80)
Operates body positioning options 81(90) 81(90)
Level transfer 69(77) 69(77)
Folds and unfolds wheelchair 11(33) 11(33)
Gets through hinged door 71(79) 71(79)
Rolls longer distance 76(84) 76(84)
Avoids moving obstacles 76(84) 76(84)
Ascends slight incline 74(82) 74(82)
Descends slight incline 74(82) 74(82)
Ascends steep incline 72(80) 72(80)
Descends steep incline 72(80) 72(80)
Rolls across side-slope 70(78) 70(78)
Rolls on soft surface 73(81) 73(81)
Gets over threshold 68(76) 68(76)
Gets over gap 68(76) 68(76)
Ascends low curb 67(74) 67(74)
Descends low curb 67(74) 67(74)
Ascends high curb 44(49) 44(49)
Descends high curb 44(49) 44(49)
Performs stationary wheelie 8(9) 8(9)
Turns in place in wheelie position 6(7) 6(7)
Descends high curb in wheelie position 4(4) 4(4)
Descends steep incline in wheelie position 4(4) 4(4)
Gets from ground into wheelchair 23(26) 23(26)
Ascends stairs 4(4) 4(4)
Descends stairs 8(9) 8(9)

Table-4: Individual skills success rate for WST-Q Capacity
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4.14 WST-Q individual skill performance scores

The WST-Q performance data on individual skills showed that most of the skills were

performed at least monthly. (Table-5)

Individual Skill WST-Q Performance Score
0 1 2(Monthly) 3 4
(Never) (Yearly) n (%) (Weekly)  (Daily)
n (%) n (%) n (%) n (%)

Rolls forwards short distance 7(8) 0(0) 1(2) 1(2) 81(90)
Rolls backwards short distance 6(7) 0(0) 2(2) 1(2) 81(90)
Turns in place 7(8) 0(0) 1(1) 1(2) 81(90)
Turns while moving forwards 7(8) 0(0) 1(1) 1(1) 81(90)
Turns while moving backwards 7(8) 0(0) 1(1) 1(2) 81(90)
Maneuvers sideways 8(9) 0(0) 1(1) 1(2) 80(89)
Reaches high object 13(14) 0(0) 1(1) 6(7) 70(78)
Picks object from floor 21(23) 0(0) 2(2) 4(5) 63(70)
Relieves weight from buttocks 9(10) 0(0) 1(1) 1(2) 79(88)
Operates body positioning options 10(11) 0(0) 1(1) 1(2) 78(87)
Level transfer 23(26) 0(0) 1(1) 1(1) 65(72)
Folds and unfolds wheelchair 25(28) 1(1) 3(3) 0(0) 4(5)
Gets through hinged door 23(25) 0(0) 2(2) 6(7) 59(66)
Rolls longer distance 16(18) 0(0) 3(3) 9(10) 62(69)
Avoids moving obstacles 16(18) 0(0) 3(3) 6(7) 65(72)
Ascends slight incline 17(19) 0(0) 2(2) 1(2) 70(78)
Descends slight incline 17(19) 0(0) 2(2) 1(1) 70(78)
Ascends steep incline 20(22) 0(0) 4(5) 3(3) 63(70)
Descends steep incline 20(22) 0(0) 4(5) 3(3) 63(70)
Rolls across side-slope 21(23) 0(0) 4(5) 6(7) 59(66)
Rolls on soft surface 18(20) 0(0) 5(6) 5(5) 62(69)
Gets over threshold 34(38) 2(2) 1(1) 2(2) 51(57)
Gets over gap 25(28) 0(0) 4(4) 9(10) 52(58)
Ascends low curb 26(29) 0(0) 4(4) 6(7) 54(60)
Descends low curb 26(29) 0(0) 4(4) 6(7) 54(60)
Ascends high curb 52(58) 2(2) 4(4) 10(11) 22(25)
Descends high curb 52(58) 2(2) 4(4) 10(11) 22(25)
Performs stationary wheelie 82(91) 2(2) 3(4) 0(0) 3(3)
Turns in place in wheelie position 85(95) 1(1) 1(1) 0(0) 3(3)
Descends high curb in wheelie position  88(98) 0(0) 1(2) 0(0) 1(1)
Descends steep incline in wheelie 88(98) 1(1) 0(0) 0(0) 1(2)
position
Gets from ground into wheelchair 72(80) 3(3) 3(3) 5(6) 7(8)
Ascends stairs 87(97) 0(0) 2(2) 0(0) 1(2)
Descends stairs 85(95) 2(2) 2(2) 0(0) 1(1)

Table-5: WST-Q individual skill performance scores
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4.15 The association between demographic factor (age, causes of injury,
pressure sore, duration of a wheelchair use) and wheelchair skills
capacity, confidence, performance.

In this study shows the association between demographic factor (age, causes of injury,
pressure sore, duration of wheelchair use) and wheelchair skills capacity, confidence,
performance. Chi-square test was performed to show the association between these
variables.

There was no strong association between age and wheelchair skills capacity, confidence,
performance. Wheelchair skills capacity was (n=90, y2 =211.63, P<.114), wheelchair
skills confidence was (n=90, y2=152.06, P<.164) and performance was (n=90, y2
=226.71, P<.232). (Table-6)

Component Age
15-25 26-35 36-45 46-55 56-65 x2 p-value
years years years years years value
Wheelchair  24.4% 37.8% 20% 11.1% 6.7% 211.63 .114
skills (n=22) (n=34) (n=18) (n=10) (n=6)
capacity
Wheelchair  24.4% 37.8% 20% 11.1% 6.7% 21163  .164
skills (n=22) (n=34) (n=18) (n=10) (n=6)
confidence
Wheelchair  24.4% 37.8% 20% 11.1% 6.7% 211.63  .232
skills (n=22) (n=34) (n=18) (n=10) (n=6)
performance

Table-6: Association between the ages and wheelchair skills capacity, confidence,

performance
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The association between causes of injury and wheelchair skills capacity, confidence,
performance was not strong. Wheelchair skills capacity was (n=90, y2=40.06, P<.753),
wheelchair skills confidence (n=90, »2=19.98, P<.973) and wheelchair skills
performance (n=90, y2=48.29, P<.658). (Table-7)

Component Cause of injury

Traumatic Non-traumatic y2 value  p-value
Wheelchair skills capacity 93.3%(n=84) 6.7%(n=6) 40.06 .753
Wheelchair skills confidence ~ 93.3%(n=84) 6.7%(n=6) 19.98 973
Wheelchair skills performance  93.3%(n=84) 6.7%(n=6) 48.29 .658

Table-7: Association between the causes of injury and wheelchair skills capacity,

confidence, performance

There is no strong association between the pressure sore and wheelchair skills capacity,
confidence, performance. Here the wheelchair capacity was (n=90, y2=47.75, P<.442),
wheelchair confidence was (n=90, y2=42.19, P<.158), and wheelchair skills performance
was (n=90, y2=51.88, P<.518). (Table-8)

Component Pressure sore

Yes No x2 value p-value
Wheelchair skills capacity 5.6%(=n5) 94.4%(n=85) 47.75 442
Wheelchair skills confidence 5.6%(=n5) 94.4%(n=85) 42.19 .158
Wheelchair skills performance 5.6%(=n5) 94.4%(n=85) 51.88 518

Table-8: Association between the pressure sore and wheelchair skills capacity,

confidence, performance
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Here showed that the association between duration of wheelchair use and wheelchair
skills capacity, confidence was not strong. Wheelchair skills capacity (n=90, »2=135.99,
P<.603), wheelchair skills confidence (n=90, y2=107.73, P<.330), wheelchair skills
performance was (n=90, y2=181.94, P<.103). (Table-9)

Component Duration of wheelchair use
Lessthan  1-9 years 10-19 20 years x2 value p-value
one year years above

Wheelchair ~ 20%(n=18)  45.6%(n=41) 30%(n=27) 4.4%(n=4) 135.99 .603
skills

capacity

Wheelchair ~ 20%(n=18)  45.6%(n=41) 30%(n=27) 4.4%(n=4) 107.73 .330
skills

confidence

Wheelchair ~ 20%(n=18)  45.6%(n=41) 30%(n=27) 4.4%(n=4) 181.94 103
skills

performance

Table-9: Association between the duration of wheelchair use and wheelchair skills

capacity, confidence, performance
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4.16 Correlation between the total WST-Q Capacity and WST-Q
Confidence

The total WST-Q capacity scores correlated significantly with the total WST-Q
confidence scores (r=.95; P<.00). (Figure-11)
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Figure-11: Correlation between total WST-Q capacity and confidence
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4.16 Correlation between the total WST-Q Capacity and WST-Q
Performance

The total WST-Q capacity scores correlated significantly with the total WST-Q
performance scores (r=.88; P<.00). (Figure-12)
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Figure-12: Correlation between total WST-Q capacity and performance
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CHAPTER -V DISCUSSION & CONCLUSION

5.1 Discussion

The aim of this study was to determine the wheelchair skills capacity, confidence and
performance of manual wheelchair users with SCI in the community. Although it was
realized that the sample size was small; this study provides information about wheelchair
skills capacity, confidence, and performance of manual wheelchair users with SCI in our
country. Total 90 patients were taken in this study period. The study population consisted
of 80 (88.9%) males and 10 (11.1%) females. Here show that most of the participants
were males. Their age ranged from 15 to 65 years with a mean age of the patients was 35
years. The minimum and maximum ages among the participants were 16 years and 65
years. The majority of the patients were aged between 26-35 years. Most of the
participants were young age. In this study most of the participants were married (62%),
living private residence (42%), secondary school level (51.1%), paraplegia (70%), and
traumatic (93.3%). Kirby et al.? found that most of the wheelchair users with SCI patients
were men (85.5%), unmarried (58.1%), paraplegia (76.9%). Another study Islam'® was
found that participants were married (65.4%), traumatic (93%). Lemay et al.** most of
wheelchair users education level was high school (37.0%).

Achieved objectives of the wheelchair skills capacity, confidence and performance of
manual wheelchair users with SCI. This shows that the median value for WST-Q capacity
74.26%, WST-Q confidence 75.75% and WST-Q performance 72.00%. There have some
different finding of median total value for WST-Q capacity, performance and confidence
were 88%, 76% and 88.5% was finding by the Kirby et al in American manual
wheelchair users with SCI.? Inkpen identify the total median value of the 76.6% WST-Q
capacity and 60.9% WST-Q performance.?? Rushton found out the median confidence

value among the manual wheelchair user was 84.6 %.*
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In this study researcher found that the WST-Q capacity, confidence, performance level
was good of the manual wheelchair users with SCI in community of Bangladesh. But

researcher not found any literature for support this finding.

Hosseini et al.? identified the individual skills for WST-Q capacity success rate was >
75%. In this study researcher found that 12 individual skills were low success for WST-Q
capacity out of 34 skills. Kirby et al.? reported that 6 individual skills was low success for
WST-Q capacity. Inkpen said that wheelchair users may not perform skills that they are
capable of for various reasons including low confidence, lack of opportunity, or

infrequent need.?

The result found that in this study level of injury as paraplegia the median total WST-Q
capacity, WST-Q confidence and WST-Q performance scores were 76.47%, 76.47% and
75%. The tetraplegia median total WST-Q capacity, WST-Q confidence and WST-Q
performance scores were 25.75%, 29.41%, and 26.51%. The male total median WST-Q
capacity 75%, WST-Q confidence 75.75%, WST-Q performance 72.00% and the female
total median WST-Q capacity 71.65%, WST-Q confidence 72.72%, and WST-Q
performance 71.65%. Kibly et al.> found that paraplegia median total WST-Q capacity
91.0%, WST-Q performance 79.0% and tetraplegia median total WST-Q capacity 76.0%,
WST-Q performance 68.0%. The male total WST-Q capacity 88.5%, WST-Q
performance 79.0% and the female total median WST-Q capacity 76.0%, WST-Q
performance 68.0%. Another study Rushton was identified the median value of
wheelchair skills confidence were paraplegia 87.2% and tetraplegia 86.5%. The median
value of wheelchair skills confidence was male 85.6% and female 80.7%.%

Kibly et al.? also found that the level of injury and sex was associated with the total
WST-Q capacity, and WST-Q performance scores. Participants with paraplegia scored
significantly higher than those tetraplegia (P<.001, and P<.001). Sex was associated with
the total WST-Q capacity, and WST-Q performance scores; with female having lower
scores than male (P<.001, and P<.001).*? Rushton also found that statistically significant

difference was not found between the sexes (P< 0.140).* In this study investigator found
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that the significant difference of wheelchair skills capacity, confidence, performance
between the tetraplegia and paraplegia (P<.000, P<.001, and P<.001). But the
investigator not found the significant difference of wheelchair skills capacity, confidence,
performance between the male and female (P<.537, P<.315, P<.939).

In this study researcher not found the strong association of the wheelchair skills capacity,
confidence, performance between ages, causes of injury, pressure sore. Researcher also
found out in this study there have no strong association of the wheelchair skills capacity,
confidence and performance between the duration of wheelchair use. Only one study
Rushton found that statistically significant difference was not found the wheelchair skill

confidence between ages.*

Researcher found in this study significantly correlation between the total scores WST-Q
capacity and WST-Q confidence (r=.95; P<.000). Researcher also found that in this study
significantly correlation between the total scores WST-Q capacity and WST-Q
performance (r=.88; P<.00). Kirby et al.? reported that total WST-Q capacity scores
significantly correlated with the total WST-Q performance scores were (r=.63; P<.001).
Kirby et al. also found that total WST-Q capacity scores significantly correlated with the
total WST-Q confidence were( r=.610; P<.01)

5.2 Limitation

Regarding this study, there were some limitations or barrier to consider the result of the

study as below:

The limitation of this study was sample size. It was taken only 90 samples, because it was
so difficult to go to the wheelchair users with SCI people in the community, their
residence was so far from my resident. The major limitation was time. The period was
very limited to conduct the research project on this topic. As the study period was short
so the adequate number of sample could not arrange for the study. There have not enough
literature about manual wheelchair user with SCI in Bangladeshi context or south Asian

context. Investigator not found the literature about the association between demographic
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factor (age, causes of injury, pressure sore, and duration of wheelchair use) and
wheelchair skills capacity, confidence, performance. This study is a quantitative study.
Researcher selected purposive sampling in this study. The study was conducted by small
sample size. Small sample size is not representing all population of a country. So the data

is not generalized to all manual wheelchair users with SCI.

5.3 Conclusion

The debilitating consequence of a SCI often leads to impairment in the ability to engage
in everyday activities and limit mobility function and participation. So, most of the SCI
people use the manual wheelchairs for their participation and community mobility. They
face many problems to participate in community with wheelchair. However full
community participation by the manual wheelchair they needed to advance level of
wheelchair skills. From this study researcher got so many information about the
wheelchair skills capacity, confidence and performance level of the manual wheelchair
users with SCI in the community. We show that in this study many people with SCI are
unable to perform some of the advance level wheelchair skills that would allow
participating more fully. So, this study is helpful for the wheelchair users SCI people.
More advance level of wheelchair skills training enhances participation and quality of life

with SCI patients. So, this study is helpful for the wheelchair users SCI people.

5.4 Recommendation

Recommendations for Occupational therapists (OTs) in Bangladesh

OTs should implement a broader role and holistic treatment techniques for the manual
wheelchair users with SCI. OTs need to update their knowledge in this area. OTs should
involve the wheelchair skills training program to the wheelchair user with SCI people for
improving the community and activities participation. OTs need to concentrate more on

the wheelchair skills during the wheelchair skills training program.
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Recommendations for further research
The researcher’s recommendation is that OTs need to study this topic in depth. This may
involve
» Effectiveness of wheelchair skills training program among the manual wheelchair
users.
» Participation barrier among the manual wheelchair users with the SCI people in
the community.
» Psychosocial impact of the wheelchair users with SCI in the community.

> Quality of life among the manual wheelchair users with SCI in the community.
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permission of collecting the data and will help me to complete a successful study as u part of my
COUrse.

Sincerely yours

Ma: Sidam wossain

Md. Saddam Hossain

Roll:08, Session: 2012-2013

4%year, B.Se. in Occupational Therapy.,

Bangladesh Health Professions Institute (BHPI).
CRP-Chapain. Savar, Dhaka-1343
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Author permission letter for WST-Q version 4.3

Kirby, Lee <Lee.Kirby@nshealth.ca> Mon, Qct 24, 2016 at 6:01 PM
To: Saddam Hossain <saddamot6@gmail.com>

Saddam,

We are pleased to learn of your project. | attach a copy of the paper that it seems you are
aware of.

You are welcome to use any of the materials posted on our website, within the Conditions of
Use posted there (http://www.wheelchairskil lsprogram.ca/eng/conditions.php).

I suggest that you use the latest version of the WST-Q (Version 4.3).

R. Lee Kirby, MD, FRCPC

Division of Physical Medicine and Rehabilitation, Dalhousie University

¢/o Capital District Health Authority, Nova Scotia Rehabilitation Centre Site, Room 206
1341 Summer Street, Halifax, NS, Canada B3H 4K4

Phone: 902-473-1268; Fax: 902-473-3204; E-mail: kirby@dal.ca

www.wheelchairskillsprogram.ca
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Part-1

Information Sheet (English)
Assalamualaikum,

My name is Md. Saddam Hossain. | am a student of B sc.in Occupational Therapy of
Bangladesh Health Professions Institute (BHPI) which is the academic institute of the
Centre for the Rehabilitation of the Paralysed (CRP). In regards to fulfillment of B.Sc.
Degree, it is mandatory to conduct an academic research in 4th year. It will be very
helpful if you accept my invitation and take part in my study. My research title
“Wheelchair Skills Capacity, Confidence, Performance and associate demographic
factors of Manual Wheelchair user with Spinal Cord Injury (SCI) in Community of
Bangladesh”. The aim of this study is to find out the Wheelchair Skills Capacity,
confidence, Performance and associate demographic factors of Manual Wheelchair user
with Spinal Cord Injury (SCI) in Community of Bangladesh.

This study result will be helpful to better design of wheelchair skills training program.
Also help to Rehabilitation professional. You will be not forced to participate at all. If
you want to withdraw from the study, you may do that at any time without any hesitation.

I will collect data by some questionnaire and some observation during participants
dealing. To collect data will take 10 minutes time. Only your personal details and
answers of the questionnaire will be documented and used for the study purpose. Without
investigator and study supervisor nobody will permit to know the data associated with
study. The investigator will maintain confidentiality of all proceedings. Without your
permission, the data provided by you will never be used. If you have any questions you
may ask me at any time. | will appreciate it if you can explain as much as possible and be
as truthful as possible in your answers.

Md. Saddam Hossain

B Sc.in Occupational Therapy

BHPI
Participant’s signature: Date:
Investigator’s signature: Date:



Part-2

Consent Form (English)

Please read the following statements and put right marks on yes or no. Following
information will state your opinion about participation in the study.
1. Have you read the information sheet? --------------m-mmmmmmmmmmo oo Yes/No

2. Have you had an opportunity to discuss this study and ask any question?-Yes/ No

3. Have the researcher explain the study to you? e -Yes / No

4. Do you understand that you are free to withdraw from the study at any time, without
having to give & reason? ----------===mmmmmmmmmmmmomo oo Yes/No

5. Information from interview and question, those will be collected by the investigator
might be examined by other research supervisor. However, all personal details will be
treated as highly confidential. Do you give your permission for the research supervisor to

6. Do you have sufficient time to come to your decision about participation-----------------
-------------------- - m-mmmmmememememeeen- ---------Yes / No

7. Do you agree to take part in this study? -------=-=-==m-mmmmmmmmm oo Yes/No

Participant’s signature Date

Investigator

I have explained the study to the above participant precisely and he/she has indicated
his/her willingness to take part in the study.

Investigator’s signature Date
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Age:

Sex:
o Male
o Female

Body mass index (BMI):

o Height

o Weight
Marital status

o Married

o Unmarried

o Divorced

Occupation:

Address:
Village:

Thana:

Place of residence:

Inpatient
Nursing home
o Others

Educational level:
o llliterate

o O O

B.Sc
M.Sc
Others

O O O O O O

Questionnaire in English

Private residence

Code no:
Date:
Contact no:

Post office:

District:

Primary school certificate (PSC)
Secondary school certificate (SSC)
Higher secondary certificate (HSC)

viii



Type of injury:
o Tetraplegia
o Paraplegia

Level of injury:

Cause of injury:
o Traumatic
o Non traumatic

Pressure sore:
o Yes
o No

Vocational training/ work rehabilitation:
o Yes
o No

Type of wheelchair
o Manual wheelchair
o Power wheelchair

Time using wheelchair:
Age of wheelchair used most often:

Accessibility at home:
Furniture arrangement:
o Yes
o No
Bed room modification:
o Yes
o No
Kitchen modification:
o Yes
o No
Ramp:
o Yes
o No
Toilet modification:
o Yes
o No



Spinal Cord Independent Measure (SCIM):

Component Score

Self-care

Respiration and Sphincter Management

Mobility (room and toilet)

Mobility (indoors and outdoors, on even

surface)

Productivity

Leisure

Domestic ADL

Wheelchair Skills Test Questionnaire (WST-0Q), Version 4.3

Scoring Options for Individual SKills

Capacity question: “Can you do this skill?”

Answer Score What this means
Yes 2 I can safely do the skill, by myself, without
any difficulty.
Yes with difficulty 1 Yes, but not as well as | would like.
No I have never done the skill or I do not feel that
| could do it right now.
Not possible with this NP My wheelchair does not have the parts to allow
wheelchair this skill. (This option is only presented for
skills where such a score is a possibility.)
Testing error TE When answers have not been recorded (e.g.

inadvertently or because the test subject did
not understand the question).

Confidence question: “How confident are you?”

Answer Score What this means

Fully confident 2 As of now, | am fully confident that | can do
this skill safely and consistently.

Somewhat confident 1 As of now, | am somewhat confident that | can
do this skill safely and consistently.

Not at all confident 0 As of now, | am not at all confident that | can
do this skill safely and consistently.

Not possible with this NP My wheelchair does not have the parts to allow

wheelchair this skill. (This option is only presented for
skills where such a score is a possibility.)

Testing error TE When answers have not been recorded (e.g.

inadvertently or because the test subject did
not understand the question).




Performance question: “How often do you do it?”

Answer Score What this means

Daily 4 Generally, 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 Generally, less often than once a year or never.

Not possible with this NP My wheelchair does not have the parts to allow

wheelchair this skill. (This option is only presented for
skills where such a score is a possibility.)

Testing error TE When answers have not been recorded (e.qg.
inadvertently or because the test subject did
not understand the question).

Question: “Is this a training goal?”’

Possible What This Means
Answers
Yes | am interested in receiving training for this skill.
No | am not interested in receiving training for this skill.
# Individual Skill Capacity | Confidence | Performance | Training
(0-2) (0-2) (0-4) Goal?
(Y/N)
1 Rolls forwards short
distance
2 Rolls backwards short
distance
3 Turns in place
4 Turns while moving
forwards
5 Turns while moving
backwards
6 Maneuvers sideways
7 Reaches high object
8 Picks object from floor
9 Relieves weight from
buttocks
10 | Operates body positioning
options
11 | Level transfer
12 | Folds and unfolds
wheelchair
13 | Gets through hinged door

Xi




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

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
wheelchair

33 | Ascends stairs

34 | Descends stairs

Total scores:

xii
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