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ABSTRACT – Comfort is an attribute that today’s consumers demand more and more. The 
seat has an important role to play in fulfilling these comfort expectations. Seating comfort is a 
major concern for drivers and other members of the work force who are exposed to extended 
periods of sitting and its associated side effects. In this paper, we described of the survey that 
examine the seat discomfort and travel time factors for Dutch commercial truck driver. For 
the survey, the self-administered questionnaires were completed by 217 truck drivers in the 
Netherlands. Statistical methods such as factor analysis and one way ANOVA were used to 
find the differences between body discomfort of truck drivers after one hour and five hours 
sitting while driving. The results showed that truck drivers experienced different level of body 
discomfort for one hour and five hours sitting while driving. Subsequently, the survey also 
found that there is significant discomfort at different body part. The outcomes from the 
analytical results were important and required more attention to reduce the body discomfort 
for long hour sitting. 
 
INTRODUCTION 
 
Comfort is an attribute that today’s drivers demand more and more. The driver comfort is 
depends on different features and environment during the driving. Seat comfort is a very 
subjective issue because it is the customer who makes the final determination and customer 
evaluations are based on their opinions having experienced the seat (1). One of the products 
often considered in truck industry is the driver’s seat. The truck driver’s seat has an important 
role to play in fulfilling driver comfort expectations. Seat is one of the important features of 
vehicle and there is the place where the truck driver spends most of their time. According to 
the ‘European Union Legislation for Drivers and Promote’ (2), the weekly driving time for 
truck drivers shall not exceed 56 hours. Commercial trucks are unique in that they are 
specifically designed to transport loads over long distances, in contrast to aircraft passenger 
seat that are designed for individual comfort. The truck driver’s seat, which is in contact with 
the drivers, plays an important role to position the driver to perform the task of driving, meet 
the safety requirements, and be acceptable to the driver’s comfort needs.  

The concepts of comfort and discomfort in sitting are under debate. There is no widely 
accepted definition, although it is beyond dispute that comfort and discomfort are feelings or 
emotions that are subjective in nature (3). Seating discomfort has been examined from a 
number of different perspectives. The problem with evaluating comfort in regards to pressure 
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or any other factor is that, comfort is subjective and not easy to quantify. Seating  discomfort  
varies  from  subject to  subject  and  depends  on  the  task  at hand. Comfort, however, is a 
vague concept and subjective in nature. It is generally defined as lack of discomfort (4). 
 
For example, truck drivers require sitting for long periods of time approximately eight hours. 
The extended period of sitting includes higher risk of back problems, numbness and 
discomfort in the buttocks due to too high surface pressure under the thighs (5). The study by 
Adler et al. (6) shows that the driver posture is not static and changes over time. Posture 
changes and continuous motion are strategies of the driver to avoid mechanical load and 
ischemia of tissue, which has been identified as one main reason for discomfort. Discomfort 
feelings, as described by Helander and Zhang (7), is affected by biomechanical factors and 
fatigue. The sources of such discomfort are listed in Table 1. 
 
Table 1: Causes of seating discomfort (7). 
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Seat is one of the important elements for the aircraft passenger comfort. The aircraft 
passenger’s comfort depends on different features and the environment during air travel. Seat 
discomfort is a subjective issue because it is the customer who makes the final determination 
and customer evaluations are based on their opinions having experienced the seat (8). The 
aircraft passenger seat has an important role to play in fulfilling the passenger comfort 
expectations. The seat is one of the important features of the vehicle and is the place where 
the passenger spends most of time during air travel. The aviation industry is highly 
competitive and therefore airlines try to maximize the number of seats (9). Often this results 
in a very limited amount of seating space for passengers, especially in economy class (10). 
Long haul economy class aircraft passengers are at risk uncomfortable for long hour sitting 
and experience significant discomfort at different body back parts such as neck and lower leg. 
The survey set out to examine the relationship between body part discomfort for commercial 
truck driver and economy class aircraft passenger to help to prioritize action aimed at 



discomfort reduction. Further studies concerning how to best provide comfort to long haul 
economy class aircraft passenger are needed.  
 
METHOD 
 
Questionnaire Development 
 
The questionnaire consisted of two sections: (1) question about their uncomfortable level of 
each part of their body backside after one hour and five hours travel; (2) question about 
demographic background. The questionnaire begins with a short, self-explanatory 
introduction in which the purpose and background of the survey were explained; it was also 
emphasizes that data would be treated with confidentiality and analyzed in an anonymous 
manner.  
 
The primary means of investigation is to identify the body back discomfort level with regards 
on time during truck driving. This was devised to identify the body back part discomfort, to 
indicate the discomfort level for each defined body back part for after 1 hour and after 5 hours 
of driving. In order to identify the body back part discomfort level, a body mapping method is 
used. In this method, the perception of discomfort is referred to a defined part of the body 
back. The subject is asked for the discomfort experiences during driving for each defined 
body back part and to assess the discomfort level using a five point Likert scale. The scales 
are graded from ‘extremely discomfort’ to ‘normal’. Figure 1 shows the body back map and 
scales for discomfort assessment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Body back map. 
 
 
Questionnaire Administration 
 
The content of the questionnaire was examined by an organization, which is BGZ 
Wegvervoer. BGZ Wegvervoer (Road transport) is an intermediary organization dedicated to 
improving working conditions and creating better health policies in road transport companies 
in The Netherlands. Due to the confidentiality of the BGZ Wegvervoer member database, 



1000 questionnaires were distributed through BGZ Wegvervoer. 217 questionnaires were 
returned by post. All data from truck seat discomfort questionnaire were analyzed using the 
SPSS statistical program.  
 
RESULTS 

Demographics 
 
The truck driver seat group consisted of 215 individuals (4 female and 211 male). The 
average of the truck drivers was 45.6 years, the average weight was 92.6 kg and the average 
height was 1.81 m. The average BMI of the truck drivers was 28.32 kg/m2.  
 
Body Back Part Discomfort Level 
 
From the statistical analysis, there was no significant relationship between truck driver 
genders with body back discomfort. Subsequently, there were significant relationship between 
age and right shoulder discomfort after 1 hour travel (Pearson’s r =.139 p <.05, two tailed). In 
general, older truck driver felt right shoulder discomfort after 1 hour than younger truck 
driver. Height was correlated with head discomfort (Pearson’s r = -.161 p <.05, two tailed) 
and neck discomfort (Pearson’s r = -.139 p <.05, two tailed) after 1 hour travel. The taller 
truck driver felt less discomfort at head and neck after 1 hour travel than shorter truck driver. 
 
For the differences between weight and body back discomfort, the correlation showed that 
there was significantly relationship between weight with neck discomfort (Pearson’s r = -.171 
p <.05, two tailed) and shoulder discomfort (Pearson’s r = -.145 p <.05, two tailed) after 1 
hour travel. Subsequently, it was discovered that BMI was correlated with right lower leg 
discomfort after 1 hour travel (Pearson’s r = -.138 p <.05, two tailed). It was indicated that 
truck driver with higher BMI felt more discomfort at right lower leg after 1 hour travel. 
 
Univariate analysis of variance was conducted to find the differences of body back discomfort 
level for truck driver between after 1 hour and after 5 hours travel. Figure 2 showed the 
comparison of body discomfort level for different body back part after 1 hour and after 5 
hours travel. Most of the respondents felt that buttock was the most discomfort body back part 
than others body back part after 1 hour travel (M = 1.24, SD = 1.34) as well as after 5 hours 
travel (M = 1.68, SD = 1.43). It was followed by lower back, neck, shoulder and right upper 
leg. From Figure 2, it was noticed that there were same top five body back part discomfort 
after 1 hour travel and after 5 hours travel. The results also showed the body back discomforts 
level after 5 hours travel was higher discomfort than body discomfort level after 1 hour travel.  
 
Univariate analysis of variance was conducted to find the differences of body back discomfort 
level after 1 hour and after 5 hours of driving. Figure 3 showed the comparison of body 
discomfort level for different body part after 1 hour and after 5 hours travel. For after 1 hour 
travel, the top five most discomfort body back parts are shoulder (M = 2.50, SD = 1.44), neck 
(M = 2.41, SD = 1.41), right lower leg (M = 2.28, SD = 1.38), left lower leg (M = 2.23, SD = 
1.36) and buttock (M = 2.18, SD = 1.30).  For after 5 hours travel, the top five discomfort 
body back parts are buttock (M = 3.16, SD = 1.53), shoulder (M = 3.04, SD = 1.43), right 
lower leg (M = 3.04, SD = 1.43), neck (M = 2.99, SD = 1.38), and left lower leg (M = 2.98, 
SD = 1.43). Buttock showed the significant increased after 5 hours travel. The results showed 
the body back discomforts level after 5 hours travel was higher discomfort than body back 
discomfort level after 1 hour travel. 



 

 
 

Figure 2: graph body back discomfort of truck driver over 1 hour and 5 hours travel. 
 
 
DISCUSSIONS 

For after one hour driving, the most discomfort body part is buttock; it is followed by lower 
back, neck, shoulder, left upper leg and right upper leg. Subsequently, With respect to body 
back discomfort after 5 hours driving, the most discomfort body part is buttock; it is followed 
by lower back, neck, shoulder and right upper leg. The result showed the buttock is the most 
discomfort body part over time. It is followed by lower back, neck and shoulder. The truck 
driver requires sitting for long periods of time. The extended period of sitting includes higher 
risk of back problems, numbness and discomfort in the buttocks due to surface pressure under 
the thighs (5). Hulshof and van Zanten (12) reported that truck drivers is exposed to whole 
body vibration while driving for some periods of time and this has been causing low back 
pain. Poor posture in some types of truck have been linked with neck and trunk discomfort 
(13). In the study by Porter et al. (14), it was observed that buttock discomfort is increased 
over time. The prolonged sitting and uneven pressure distribution at buttock may cause the 
discomfort for truck driver. Chow and Odell (15) reported that a sitting person unconsciously 
adjusts his body position when he feels discomfort. There is an inverse relationship between 
the tolerable pressure levels and the time duration of the pressure. This time pressure 
relationship depends on many factors such as general health of the patient, the diet, seat pan 
and backrest cushion type etc. If pressure is relieved intermittently, higher pressure can be 
tolerated for the same time period or a longer duration of a specific pressure. Thus, it will 
increases the incidence of pressure sores and lengthens the tolerable time period in a given 
body position.  
 
CONCLUSIONS 

In the present survey, we sought to gain more insights into body back discomfort level 
between after 1 hour flight and after 5 hours. There were 217 truck drivers filled up the 
questionnaire about body discomfort level after 1 hour and after 5 hours travel. In line with 
the survey hypothesis, findings confirmed that truck driver who after 5 hours driving are more 
discomfort than after 1 hour travel. The finding also showed that buttock, shoulder and neck 
were the same body part discomfort for truck driver over time. The truck seat comfort 
perception were associated with travel duration. Interventions aimed at improving the aircraft 



seat comfort should be prioritized when devising a discomfort reduction strategy for truck 
drivers and improve the driving comfort for long hour.  
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