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1.0 INTRODUCTION

Independent driving can be described and viewed as the Activities for Daily Living (ADL)
most important aspects, particularly for the person with disabilities (PWD). The ability of a
person with disabilities towards using a vehicle was found to be an important aspect to address
the activities for daily living (Boyce et al., 2013), community integration (Prasad et al., 2006),
and also employment opportunity (Roosmalen et al., 2010).
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Assistive driving using the modifications or assistive aids has led to the improvement for
the person with lower body disability mobility limitations. Most countries were found to have
easy access on assistive driving. This situation was proven by the availability of advanced
modification introduced in several studies such as PHC-3 and TNT portable hand control
(Boyce et al., 2013), Omni Haptic hand Control (Yamashita, 2014), Gesture driving (Murata
& Yoshida, 2013), Joystick control (Peters & Ostlund, 2005) , the flip accelerator pedal system
(Jones et al., 2009), the brake accelerator pedal (Nilsson, 2002), postural support (Lawton et
al., 2008), Rotational Seats (Barton & Holmes, 2013), intelligent speed adaptations (Klarborg
et al., 2012; Lakkam & Koetniyom, 2015) and also wheelchairs assisted vehicles (Holmes,
2012). The suitability of a person conditions when using the modifications or driving without
modifications are widely studied and recorded. Thus, the result from the usability studies has
helped in making preferences and decision to be much easier besides referring to the available
guidelines.

In Malaysia, the preferences and the usability effects on personal car modification for
assistive driving was found to be unknown and difficult. Most of the modifications made were
based on the references of modifications from other members or senior drivers. The standard
of procedures available were found only focusing on the medical examination to obtain the
driving license at any Ministry of Health facilities (Road Transport Department, 2012).

The aim of this study is to analyse the factors that led the person with disabilities to make
modification for independent driving. This study also discusses the effects from the
modifications made and the perception among users on the design and appearances of the
modifications. It is hoped that the result from the study to be used as references or
benchmarking for future assistive driving modification development. In addition, the result is
expected to be used as references when making any decisions on modification to encounter the
driving limitation, in particular to the person with disabilities.

2.0 METHODOLOGY

The pilot study was conducted within the area of Kuala Lumpur from October to December
2016. The involved respondents were gathered from Taman Cochrane People Housing Project
in Cheras, Society of the Orthopaedically Handicapped Malaysia (Persatuan Orang-orang
Cacat Anggota, POCAM) at Gurney Housing Street, and also during the Malaysia Disabled
Person Career Festival at the Aloft Hotel in Kuala Lumpur Sentral. The small population study
or the pilot study was used as the approach, in order to facilitate the design of actual research
(Blair et al., 2014). The pilot study was conducted through quantitative approach. Under the
quantitative approach, the researchers used snowball sampling in ensuring the process
smoothness during the conducting survey (Browne, 2002).

The conducted study involved a total of fifty (50) Malaysia independent disabled
drivers as the respondents. A set of questionnaire consisting of demographic of the respondent,
factors influencing the use of selected modification, and also problems that occurred when
using the installed modification were asked. The Likert scale of 1 to 5 were used to evaluate
the responses given by the respondents. The data from the survey were analysed using
descriptive analysis and independent samples T-test via SPSS software (Aldrich &
Cunningham, 2016).
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3.0 RESULTS AND DISCUSSION
3.1 Respondent Characteristic

The characteristic for the respondents involved in the survey are as shown in Table 1. The
survey was based on the 50 respondents who drove independently and made modifications onto
their vehicles. Table 1 includes the driving frequency, types of disabilities, and the types of
modification made by the person with disabilities onto their vehicles. The male as displayed in
the table recorded as the majority (84%) respondents in the study. As to add more, 88% of the
respondents use hand control as their preferred vehicle modification as driving purposes.
Furthermore, almost the entire respondents (96%) frequently use their vehicles to commute to
workplace or to desired destination.

Table 1: Respondent characteristic

Demographics N (%)

Gender

Male 42 (84%)

Female 8 (16%)
Occupation

Government 3 (6%)

Private 5 (10%)

Self-employed 40 (80%)

Others 2 (4%)
Qualification

Bachelor’s degree 2 (4%)

Diploma 3 (6%)

Malaysia Examination Certificate 44 (88%)

Primary school 1 (2%)
Types of Disabilities

Upper body disabilities 0 (0%)

Lower body disabilities 41 (83%)

Hand disabilities 2 (4%)

Leg disabilities 5 (10%)

Small stature 2 (4%)
Driving Frequencies

More than 5 days per week 48 (96%)

Less than 5 days per week 2 (4%)
Types of Modification

Hand control 44 (88%)

Secondary hand control 1 (2%)

Foot control 5 (10%)

Figure 1 displays the images of the most common driving modification which is the push
and pull control made by the Malaysia independent disabled driver.
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Figure 1: Images of push and pull control known to be one of the most common modifications for the
Malaysia independent driver; (a) Modification jointing, (b) Modification adjustable lock, (c)
Modification position. Images are shown with the permission from POCAM

3.2 Aspect Leading the Person with Disabilities to Perform Vehicle Modification

Table 2 shows the responses on the aspect leading the person with disabilities towards making
the modification to drive their vehicles. Three of the highest aspects were recorded and found
to be the inability to drive a vehicle using normal control, the disability condition and the ability
to drive independently. The regulation and act was found as the least aspect leading to most
Malaysia disabled driver to make vehicle modifications for independent driving.

Table 2: The aspect leading the disabled person to make vehicle modification (N = 50)

The Aspect Leading to the Use of Vehicle Modification Mean Score
Inability to drive a vehicle using the normal control 4.76
Disability condition 4.58
Safer when driving on a normal traffic road/congested highways 4.20
Information availability 4.20
Requirement by the authority 412
Recommendation by the physical therapist 4.02
Modification availability 3.80
Difficulties in using the public transportation 3.48
Commuting frequency to the desired destination/ workplace 3.30
To obtain the driving license 3.20
To receive the privilege of RM2.00 road tax renewal 3.04
Regulation and act 3.10

Inability to drive a vehicle as displayed in the Table 2, dominated the main aspect
influencing the person with disability to make modification for independent driving. Therefore,
encouragement from not only the responsible authorities, NGO’s, and any related community
could help in encouraging more disabled person to make modification if planning on driving a
vehicle. Although regulation and act in Table 1 indicated as the least aspect, it should be noted
that a modification will not be approved if not be made according to the law that has been
encompassed.
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3.3 Modification Usability and Reliability

Table 3 displays the responses of the modification usability and reliability when in use. It is
clear that, the driving modification usages during rushing time was recorded as the main
problem by the respondents. The pain occurrence and involved body part movement limitation
also recorded high mean scores by the respondents. This situation shows that any types of
modification that able to address the disabled person condition will be installed, and used as
driving assistance. It is interesting to see that the disabled driver does not feel any focus
disturbance although consistency in controlling action is highly required due to the unknown
road traffic condition. However, the mean score for the driving focus factor might indicate that
certain respondents have already accustomed or familiar with their modification controls.

Table 3: The modification usability problem when being used (N = 50)

Modification Usability Problem Mean Score
Rushing time 4.04
Involved body part movement limitation 4.02
Pain occurrences on the involved body part 3.82
User-friendly 3.76
Material quality 3.66
Safety features 2.80
Modification grip and comfort 2.68
Modification position 2.54
Driving focus 2.52
Normal time 1.48

3.4 Factors Influencing the Modification Type Preferences

Table 4 shows the significant value on factors influencing the modification type preferences
by using the independent samples T-test. The component which received high mean score from
both aspects and usability problem was used to evaluate the significance value between local
made and imported driving modification. It can be seen that some of the components from the
aspects and problems resulted with <0.05 significant value.

In Table 4, information availability recorded the highest significant value of 0.001. As
indicated by the local modification user respondents (4.26), the modifications made onto their
vehicle were mostly influenced by the suggestions from colleagues and senior drivers.
Moreover, it is almost difficult to find any up-to-date modification due to no guidelines from
the authorities and also unexposed information from the fabricators. A different response
received from the import modification user (3.88) as they indicated that their preferences were
not just only caused by the information availability. According to the Malaysia Road Transport
Department, the availability of any information or modification is not controlled by them. They
also added that any enquiries relating to modification availability can directly be forwarded to
any disabled vehicle modification fabricators all around Malaysia. Beginning in 2013, the Road
Transport Department has removed the restriction on making modification only at their
approved fabricators.
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The modification availability factors as displayed in Table 4 also recorded with a high
significant value of 0.038. If carefully viewed in the table, the mean score difference is small
(0.09), but resulted with high significant value difference. Need to bear in mind that the total
number between the local modification user (3.79) and imported modification user (3.88) are
big, which is 42 to 8 respondents. If relating the demographic aspect of occupation with the
category of modification user, it is clear that most local modification user respondents is self-
employed and not equipped with a good level of education. According to POCAM, the majority
of persons with disability in Malaysia generate their income through daily basis work (self-
employed). Moreover, most job offered to the disabled person in Malaysia require a person
with the minimum level of disability, which are mute and deaf.

Table 4: Vehicle modification origin preferential differences comparison

Local Imported Significance

(Mean Score) (Mean Score) Value
Information availability 4.26 3.88 0.010
User-friendly 3.60 3.75 0.031
Safer when driving on normal road/highway 4.24 3.88 0.037
Modification availability 3.79 3.88 0.038
Price range 3.67 3.75 0.084
Rushing time 4.43 4.25 0.130
Inability to drive a vehicle using the normal 4.79 4.63 0.135

control

Disability condition 4,74 4.38 0.297
Pain occurrence on the involved body part 4.05 2.63 0.335
Recommendation by Physical Therapist 4.24 2.88 0.473
Involved body part movement limitation 4.00 4.13 0.763

Although some important factors such as pain occurrence (0.335), body part movement
limitation (0.763), and inability to drive a vehicle using the normal control (0.135) displayed
low significant values, they must not be ignored. These factors are necessary in making a
driving modification for a disabled vehicle to be effective when being used. This situation is in
line with the automotive adaptive driving control standard by the Society of Automotive
Engineers (SAE) in assuring effective driving ability for a person with disabilities. The
components include the product performance, manufactured quality level, and also the installed
product utility (SAE, 2011).

The recommendation from the physical therapist is also another factor which must not
be removed from being one of the important aspects. This aspect must not be ignored as well,
although it showed low significant value (0.473). This situation can be referred to the study
conducted to 33 independent drivers with chronic foot injuries (Jones et al., 2009). The study
showed that 22 from 30 respondents had never been exposed to any modification availability
to encounter their driving limitations. The situation has led to the unknown availability of
suitable car modification to counter such driving disabilities.

In summary, several important aspects need to be considered in assuring the effective
assistive driving modification product and its use. The aspects include the information
availability, user friendly of the product, usage safety, and also the product availability. Certain
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aspects and problems high mean scores must also be taken into measures, although resulted
with low significant values.

4.0 CONCLUSIONS

In conclusion, the result from the study conducted on Malaysia independent disabled drivers
has been presented. The result from the study concludes that certain major factors need to be
taken as a measure to achieve effective disabled driving modifications. These include the
information availability, the product user-friendly, product ability to produce safer road driving
and the product availability. Besides, some aspects and problems which recorded high mean
response (e.g. body part movement limitation, price range and pain occurrence) should also
need to be considered. Although some of the responses given by the respondents are considered
as unimportant, they still need to be used as a measure in developing more effective and reliable
driving modifications. By considering on the knowledge from the study, it is believed that it
can help in increasing the awareness for the independent disabled drivers. It is also hoped that
the knowledge could help in improving the driving scenario, in particular to the Malaysia
independent disabled driver.
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