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hemiplegic users when compared to a dual handrim

wheelchair. Dual handrim wheelchair users propel

themselves straightforward by spanning both rims, to

turn, the outer rim controls the contralateral wheel

and the inner rim controls the ipsilateral wheel.

Their clinical studies (n¼ 13), involving man-



activities in relation to time and changes in heart rate.

Users were measured in both a standard dual

handrim Action 3 wheelchair and one to which the

steering kit has been applied called the NUW.

Methods

Ethical Approval was gained from the University of

Brighton, School of Health Professionals, School

Research Ethics and Governance Panel.

Study design

This was a controlled same subject study that

compared motor and process skills of a group of

users in a standard dual handrim Action 3 wheelchair

to the same skills performed in the NUW when

performing two different ADLs.

Participants

A power analysis, using an alpha value of 0.05 to

detect 25% difference in motor skills indicated that

a sample size of 18 would be sufficient at a power

of 0.9.

Randomisation of the wheelchairs

The order in which the participants used the wheel-

chairs was determined by the use of random

numbers.

Recruitment and screening

Able-bodied participants were used for this study.

Hemiplegia was simulated by their non-dominant

arm strapped to their chest to prevent any accidental

use during the testing. Simulated hemiplegia is a

valid technique when examining wheelchair perfor-

mance [10,11].

Twenty able-bodied participants were recruited

using posters from the University of Brighton,

Faculty of Health and Social Sciences.

The inclusion criteria were aged between 18 and

65 years, weight to be between 59 and 90kg and

height between 163 and 185 cm in order that they

would fit in the wheelchairs.

The exclusion criteria were currently, or pre-

viously, a wheelchair user or unilateral weakness.

All participants were given an information sheet

detailing the study, and informed written consent

was taken.

Assessment materials

The AMPS [9] is a standardised assessment measur-

ing the quality of performance in ADLs which gives

rise to logit scores. The AMPS considers functional

behaviour (occupational performance) as a complex



Procedure

A heart rate monitor was fitted to the participant

and the resting heart rate was noted and their non-

dominant arm was strapped to simulate limited

usage as for a person with hemiplegia. Laying the

table involved the use of plates, cutlery, butter knife,

glasses, bread, bread baskets, butter/margarine and

serviettes. Items were stored in cupboards and the

fridge in the kitchen area.

Each task was video-recorded and stored for

scoring at a later date by an independent trained

and calibrated AMPS rater. Heart rate was recorded

after completion of each task. Length of time taken to

complete each task was also recorded. Each partici-

pant completed both tasks in both wheelchairs. After

each task, each user had a 10 min period of rest to

enable the heart rate to return to resting state, prior

to the process being repeated in the alternative

wheelchair. Heart rate was re-measured after a

minimum of 10 min rest.

Scoring for the AMPS

Overall measures of participants’ motor and process

skills, expressed in logits, were calculated from the

ratings of performance. The motor and process skills

were classified for each activity and presented in

Table I.

Statistical analysis

Heart rate and length of time taken to complete each

task were tested for normal distribution using a

Kolomorgov-Smirnov test. The data were found to

have a normal distribution. A paired t-test was used

to compare differences in scores. The alpha level was

Bonferroni-adjusted to 0.05/6¼ 0.008. This is to

protect against a-level inflation due to undertaking

multiple tests of significance.

The motor and process skills logit scores were

described as indicated in the scoring manual.

Results

All participants were right handed and met the

inclusion criteria for using the wheelchair. In all, 19

females and 1 male with simulated left side weakness

participated. The mean age of the participants was

29.3 years, SD 6.5 years, range 22–46 years.

Motor and process skills using AMPS

Descriptive statistics for the motor skills and process

skills logit scores for the AMPS are presented in

Table I.

Table II. Mean heart rate scores per activity.

Swedish table-laying

activity Bed-making activity





non-use of equipment. The NUW creates more

choice in a currently limited market, providing

clinicians with another effective solution to wheel-

chair prescription. Unlike other studies into novel

hemiplegic wheelchairs [24,25], this study has

considered the use of the wheelchair in a simulated

home environment. Eggers et al. [6] also suggest that

the environment is a key factor in their model of

wheelchair service delivery. The device needs to fit to

the environment in which it is to be used, or else it is

worthless. This is not an easy fit due to the plethora

of environmental barriers and lack of accessibility for

wheelchair users. The benefits of the NUW include

its small turning circle, its ease of manoeuvrability

and increased efficiency, thereby allowing users to

access confined spaces and providing a better quality

of performance of ADLs.

While the positive outcomes of this study have

been considered, it is important to acknowledge the

limitations of this study which include the age and

gender distribution of the subjects. It is also

important to recognise that the participants did not

have any impairment arising from co-morbidities or

perceptual problems that are more commonly

associated with stroke and hemiplegia. A further

limitation could also be that the participants were

only asked to complete two tasks and thus a small

subset of all the tasks that might be used by a

hemiplegic person. However, the AMPS breaks

down the tasks into motor and process skills which

were assessed and are essential to nearly all ADLs.

This is the theoretical [9] and empirical basis [15]
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