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ABSTRACT

This paper presents the factors contributing to a bus driver’s performance. A bus
driver’s performance is important in ensuring the smoothness and safety of a journey.
Descriptive survey research design was adopted for the study. The target population was
the bus drivers along the east coast of Malaysia (Pahang, Terengganu and Kelantan).
The data for the research was collected by using a questionnaire.
Keywords: Factors; performance; relative humidity; air velocity.
INTRODUCTION
Malaysia is one of the developing countries in Asia, with a population of 29,700,386 in
2015 [1]. This number shows that people need transportation to move from one place to
another. It is, therefore, essential to provide an acceptable thermal environment in
vehicles which will not disturb the passengers and ensure the optimal comfort and
performance of the driver. Drivers are exposed to discomfort from more than one source
simultaneously [2]. Environmental ergonomics, which is the application of knowledge
of human characteristics to the designs of systems, is a branch of ergonomics and
should be studied and practiced [3]. People in systems operate within an environment,
and environmental ergonomics is concerned with how they interact with the
environment from the perspective of ergonomics. Workplace conditions such as heat,
humidity, indoor air quality, vibration and acoustics have significant relationships with
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the bus driver’s satisfaction and performance [4]. Knowing the factors contributing to
bus driver performance is very important as this provides a reference point in avoiding
poor performance.
LITERATURE REVIEW
Air temperature can be defined as the surrounding air which determines the net heat
flow between the human body and its environment[5]. A cooler environment is much
more desirable compared to a warmer environment [6]. Usually, once a person feels
uncomfortable with his or her surroundings, working to their maximum capability will
feel unpleasant [7]. The best air temperature has been shown to be in the range of 21.6–
23.6 °C [8]. Air velocity is the speed of moving air in our surroundings. Air velocity
controls the heat convection coefficients, which in turn can manipulate the rate of heat
transfer without any change in air temperature. Air velocities inside vehicular
compartments tend to be low, ranging from 0.1 to 0.4 m/s [9]. Relative humidity can be
defined as the volume of moisture in the air [5]. The thermal comfort zone for relative
humidity is between 42–54% [8]. Whole body vibration is the frequency transfer to the
whole body while seated in a moving vehicle [10]. The higher a person’s exposure to
whole body vibration (WBV), the poorer is their performance due to exposure to lower
back pain (LBP) symptoms preventing them from focusing to their highest level [10,
11]. Air temperature, air velocity, relative humidity and whole body vibration exposure
are factors for investigation as they affect a bus driver’s performance [12, 13].
METHODOLOGY
Population/Sample Size
The population in this study was taken from among bus drivers in Malaysia. According
to Persatuan Pemandu Bus Semenanjung Malaysia, the population of Malaysian bus
drivers is approximately 800. This includes all the drivers of different buses such as
express buses, tourist buses and others. However, in this study, the focus is on Kuantan
bus drivers only with a sample size of approximately 260 drivers. When the population
is 800, the sample size should be 260 [14].
Instrumentation
The type of survey used in this study is in questionnaire form. The questionnaire has
been created from many resources related to this study and is adapted for the
preferences in this research from a study on thermal comfort by the Malaysian
Automotive Industry [6] and a study of thermal comfort in outdoor and semi-outdoor
environments in subtropical Sydney, Australia [15], and combines models of thermal
comfort and air quality on buses in Hong Kong [16]. Every major item has been
prepared using a 5-point Likert scale in the form of (1) strongly disagree, (2) disagree,
[17] not sure, (4) agree, and (5) strongly agree. Determination of the 5-point Likert scale
is common in social science research [18]. Table 1 shows the questions in the survey.
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Table 1. The questions in the surveys.
Items
Air temperature
Relative humidity

Question
1
2
3
4

Air velocity

5
6
7
8
9

Vibration

10

Statements
Does the temperature in the bus affect you?
Do you think productivity is affected by temperature?
Does the humidity in the bus affect you?
Do you feel uncomfortable in your work due to
humidity?
Do you think humidity affects productivity?
Does air movement affect you?
Do you feel disturbed by air movement in the bus?
Do you think the air movement in the bus should be
improved?
Do you agree that the productivity is affected by air
movement?
How do you feel about the vibration level in the bus?

Data Collection
Data collection is a key tool in the overall performance measurement process. As for the
data collection technique in this research, all the data were obtained by distributing
questionnaires and the process of distributing and responding was fully administered, in
person to ensure the quality of the responses and the data. The questionnaires were
distributed and returned by the respondents on completion. The questionnaires were
distributed to all bus drivers around Kelantan, Terengganu and Pahang. Three hundred
questionnaires were distributed but only 212 fully completed questionnaires were
selected. Another method of gathering data is an interview which provides a unique
opportunity to uncover rich and complex information from an individual. While waiting
for the respondent to finish answering all the items in the questionnaire, they were
interviewed
RESULTS AND DISCUSSION
Respondents’ Profiles
The respondents in this research were 100 % male. Table 2 shows that no women
respondents were recorded. With regard to age, 13.2 % were in the range 21–30, 30.2 %
in the range 31–40, 14.6 % in the range 51–60 and only 1.9 % in the range 61–70. The
majority of respondents (40.1 %) were in the age range 41–50. On the question
regarding average working hours per day, 60.8 % said that they work 11–15 hours,
25 % chose 6–10 hours, 2.4 % 0–5 hours, 9.9 % 16–20 hours and 1.9 % 21–25 hours.
Air Temperature
For the first question (see Table 1), 0.5 % totally agreed with the statement, 20.8 %
agreed, 43.4 % were neutral, 3.8 % disagreed and 31.6 % totally disagreed. For the
second question, 19.8 % totally agreed, 55.7 % agreed, 6.1 % were neutral, 16 %
disagreed and 1.9 % totally disagreed with the statement. Figure 1 shows the frequency
analysis (%).
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Table 2. Respondents’ profiles

Age (years old)
21–30
31–40
41–50
51–60
61–70
Race
Malay
Chinese
Indian
Average hours
(hours)
0–-5
6–10
11–15
16–20
21–25

per

Frequency

Percentage (%)

28
64
85
31
4

13.2
30.2
40.1
14.6
1.9

195
7
10

92
3.3
4.7

5
53
129
21
4

2.4
25
60.8
9.9
1.9

day

Figure 1. Frequency analysis for Questions 1 and 2.
The effects of the cold on human performance are often ignored and can be very
significant [3]. The effects of the cold on manual performance can be attributed to a
physiological reaction to the cold. The main effects from the cold could be slower
speed, due to stiffening of the joints and slow muscular reactions, numbness and a loss
in strength. These reactions cause deterioration in manual dexterity and hence in
performance for many manual tasks. The unpleasant sensations of being too hot or too
cold (thermal discomfort) can distract people from their work and disturb their wellbeing [19, 20]. This may lead to reduced concentration and decreased motivation to
work. The consequence of such a state is usually reduced productivity. Based on these
results, we can conclude that cooler air surroundings may lead to better performance.
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Relative Humidity
For the third question, 6.1 % totally agreed with the statement, 33 % agreed, 12.7 %
were neutral, 44.3 % disagreed and 3.8 % totally disagreed. For the fourth question,
8.5 % totally agreed with the statement, 31.1 % agreed, 11.8 % were neutral, 46.7 %
disagreed and 1.9 % totally disagreed. For the fifth question, 9.9 % totally agreed with
the statement, 52.8 % agreed, 12.3 % were neutral, 21.2 % disagreed and 3.8 % totally
disagreed. Figure 2 shows the frequency analysis for Questions 3 to 5.

Figure 2. Frequency analysis for Questions 3, 4 and 5.
For thermal comfort, the majority of the respondents (49 %) chose relative
humidity in a neutral condition in three locations, primary and secondary schools, and in
public waiting areas in health clinics in Johor Bharu [21]. The results also show that a
relationship exists between production rate and relative humidity [6]. It is directly
proportional in that a higher value of relative humidity contributes to lower
productivity. Based on the result, relative humidity does affect driving performance
[22].
Air Velocity
As to frequency, 2.8 % totally agreed with the sixth question, while 33 % agreed,
10.4 % were neutral, 49.5 % disagreed and 4.2 % totally disagreed. For the seventh
question, 2.4 % totally agreed, 30.7 % agreed, 9.9 % were neutral, 51.4 % disagreed and
5.7 % totally disagreed. For the eighth questions, 8.5 % totally agreed, 31.6 % agreed,
19.8 % were neutral, 36.3 % disagreed and 3.8 % totally disagreed, With regard to the
ninth question, 14.2 % totally agreed, 54.2 % agreed, 7.1 % were neutral, 20.3 %
disagreed and 4.2 % totally disagreed. Figure 3 shows the frequency analysis for
Questions 6 to 9. This means that the air velocity in the bus did not disturb the bus
drivers [23]. In his findings, 80 % of the subjects felt satisfied that it was not draughty
and they were not disturbed if the air velocity was not greater than approximately 0.9
m/s. It can be concluded that the air velocity in the bus is probably less than 0.9 m/s.
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Figure 3. Frequency analysis for Questions 6, 7, 8 and 9.
Vibration
For the tenth question, 8.5 % said the vibrations were very low, 55.2 % reported low,
5.7 % were not sure, 29.7 % said the vibrations were high and 0.9 % said the vibrations
were very high. The level of vibration was acceptable to 79.7 % of drivers and
unacceptable to 20.3 %. According to 45.8 %, the source of the vibration was from the
engine and according to 54.2 % the source was the road conditions. Figure 4 shows the
frequency analysis for Question 10.

Figure 4. Frequency analysis for Question 10.
Road conditions vary according to the type of street and they significantly
impact the whole body vibration among bus drivers. In conclusion, bus drivers use the
roads that are in good condition. Most of the respondents were express bus drivers that
use the freeways. So, the vibration levels to which the bus drivers are exposed are low.
With higher exposure to WBV, performance deteriorates [24].
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CONCLUSIONS
From the findings of the study, it is recommended that, in order to mitigate the
inadequacy of driving materials, management needs to increase the awareness of the bus
drivers of the factors that may lead to the lack of performance. Further studies involving
others factors should be undertaken to increase the resources in their support. It is also
hoped that this finding will help to increase awareness among bus drivers so that their
performance is increased so leading to fewer accidents.
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