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ABSTRACT  

 
This study was conducted to evaluate the discomfort level of students from the Polytechnic Kuching Sarawak while they 
were sitting on chairs. Polytechnic Kuching students (n=500) completed a set of questionnaires utilizing a  survey form 
which showed the body chart discomfort using Borg’s CR-10 Scale. The students was asked to identify body areas 
experiencing discomfort and to rate this discomfort using score rating groups (0 to 5) where score 0-1.99 = No discomfort 
(1), score 2.00-3.99 = Discomfort (2) and score 4.00-5.00 = Very uncomfortable (3). The evaluation of seating discomfort 
levels showed acceptable levels for the students and possible outstanding problems. Students were asked to rank over an 
order 10 statements about comfort and choose three responses which gave the most consistent equal interval scale. The 
results showed that the main response of discomfort indicated the students felt cramped, stiff, numb, sore and tender 
muscle, unbearable pain, barely comfortable and uncomfortable. This project was identified to evaluate the comfort level 
for classrooms chairs of polytechnic students. Overall, there was a significant discomfort level for the students whilst 
sitting on chairs and a possible solution put forward is to design a new type of classroom chair made of natural fibre 
reinforced composite. 
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INTRODUCTION 
 

Chairs and desks have become an important 
element of the teaching and learning process. 
Chairs and desks are widely used in the classroom 
for the students of Polytechnic Kuching Sarawak1. 
Students remain seated at their desks for a 
considerable amount of time. Correct standing and 
sitting posture is an important factor for the 
prevention of musculoskeletal symptoms and an 
incorrect sitting or standing posture will put an 
extreme physiological strain on the muscles2. Taking 
this into consideration, as well as the potential 
incorrect use of polytechnic furniture, it is likely 
that some anatomical-functional changes and 
problems in the teaching learning process may 
occur. This situation could be a potential catalyst 
for the study and development of a new design of 
polytechnic furniture suitable to the needs of the 
students and utilizing the appropriate dimensions 
according to the student’s anthropometrics 
characteristics3.  

 
Ergonomics is the study that aims to design an 
efficient work environment for workers and 
students alike, so that they can carry out their work 
or studies easily, effectively and safely4. The use of 
appropriately developed designed furniture may 
lead to reduced fatigue and discomfort in the sitting 
posture5. The anthropometric dimensions needed to 

determine polytechnic furniture dimensions that 
can promote a correct sitting posture include 
popliteal height, knee height, buttock popliteal 
length and elbow height6. 
 
The term comfort and discomfort in an ergonomic 
scope is generally used in scientific literature to 
highlight problems related to the seating condition7. 
However, this term has been also used to evaluate 
the comfort and discomfort among the students1. 
Relatively the existence of comfort and discomfort 
on students’ body parts can be related to the design 
and development of new adjustable chairs and 
desks with the aforementioned functions which are 
essential for maintaining good posture which 
promotes better learning8. 

 
Classroom furniture is meant to provide 
comfortable support to students during classroom 
activities which includes when writing on the table. 
There can be a variety of comfortable furniture 
where different furniture in different zones and 
places can be used together or separately to cater 
to the needs of types of users/students9. When 
designing classroom furniture, student’s ease of 
mobility should be considered since localized 
muscle fatigue could set in due to prolonged 
immobility. Actual chair and desk dimensions are 
determined by measurements of the human body or 
anthropometric measurements since 
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anthropometric statistics may be used for mass 
produced furniture and designs are usually made 
based on these statistics10. Previous studies 
conducted have recommended that an 
anthropometric survey is needed to determine the 
design dimensions of educational furniture for 
polytechnic students1. 
 
Wood is a valuable natural renewable resource that 
has helped countries lead sustainable development 
over countries. Wood-composite-manufacturing 
industries are in constant search for new sources of 
fibers as raw materials to be used in their 
production; therefore, potential natural or 
synthetic fiber should be taken into account as the 
raw materials needed for un-interrupted 
production11.  
 
However natural fiber does have advantages over 
synthetic fibers which are low cost, good specific 
mechanical strength, low density, good thermal and 
insulating properties and it causes no harm to the 
environment12, 13. 

 
This study is of particular interest as it concerns 
polytechnic students rather than younger children 
as reported in most previous studies in Malaysia and 
elsewhere. However, there hasn’t been any 
research that has been undertaken to evaluate the 
comfort and discomfort levels among students 
during their learning process. Therefore, this study 
was undertaken in order to highlight the comfort 
and discomfort levels of the students whilst being 
seated. The objective of this study was to 
determine the overall discomfort score of students 
sitting on chairs, to identify the discomfort 
symptoms on which parts of their body whilst sitting 
on chairs in classroom and to identify the 
statistically significant differences on discomfort 
score among the male and female students. 
 
METHODS 
 
Study model 
 
This is a survey study conducted through 
quantitative analysis aimed at determining the 
discomfort level of students sitting on chairs and the 
comparison of body symptoms among the male and 
female students.  
 
Population and sample of the study 
 
The students in Polytechnic Kuching, Sarawak, 
Malaysia were selected to be the population of this 

study. The students were selected randomly from 
the polytechnic students’ database system. A total 
of 4,395 students were registered with this 
polytechnic in June 2014 session. A total 213 males 
and 287 female students were randomly selected as 
sample size for this study. This total of students is 
deemed as an appropriate sample size for this study 
based on previous studies14. For the purpose of this 
study, the students that have history of 
musculoskeletal disorder problems were excluded 
from this study.  
 
The selected students were called in for a briefing 
session at the beginning of this study. The students 
were informed on the aim and objective of this 
study. They were also informed that this is a 
voluntary basis study and they have the option to 
pull out from this study if they need or wish to. The 
survey forms were distributed to the students at the 
beginning. The students were request to return the 
forms after 10 minutes (end). A 10 minute duration 
was given so that the students could provide an 
effective answer to the required questions in the 
survey form.  
 
In the end, the return ratio of the surveys was 100%. 
A total of 500 complete survey forms from the 
students were collected.  
 
The data collection instrument 
 
A survey method was used to collect data within the 
scope of the study. There were two parts in the 
survey questionnaire. The first part was to 
determine the personal information of the students 
who participated in the study. In the second part, 
previous research works15,16,17,18 were adapted with 
the aim of determining the symptoms of discomforts 
level of the students. It consists of a discomfort 
checklist questionnaire in the form of a body chart 
(Figure 1). The score rating of each discomfort 
symptom was carried out according to the checklist. 
 
In order to determine its validity, the questionnaire 
was submitted to the experts in the field and 
necessary revision was done based on their 
feedback. The revised questionnaire was tested on 
a small research group. The value of coefficient of 
Cronbach alpha was examined in order to test the 
reliability of the survey. The analysis revealed that 
the alpha value of 20 items as 0.934. When the 
coefficient of alpha is between 0.80 to 1.00 it 
means that it is highly reliable. The latest revised 
questionnaire was then used to collect data from 
the selected student’s population. 
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RESULTS  
 
Before analyzing the data, the returned 
questionnaires were checked individually. The 
questionnaires that were not answered properly and 
those that reported of having history of 
musculoskeletal disorder diseases were excluded 
from this study. A total of 500 (100%) completed and 
valid questionnaires were returned by the 
respondents. 
 
In order to determine the overall symptom of 
discomforts, the average arithmetic total score (on 
both left and right sides of the body) given by the 
students were calculated (total score III in Figure 1). 
The average arithmetic score distributions (total 
scores I and II in Figure 1) of the discomfort level 
experienced by students on parts of their body were 
also calculated. The findings were then evaluated 
on the following simplified score rating groups; 
score 0 to 1.99 = No discomfort (1), score 2.00 to 
3.99 = Discomfort (2) and score 4.00 to 5.00 = Very 
uncomfortable (3). 
 
In the analysis of the data, apart from the 
arithmetic scores, independent t test for paired 

comparisons were also applied. The significance 
level was accepted as 0.05 in the analyses. 
  
Characteristics of respondent’s students sitting 
on chairs (n=500) 
 
Table 1 presents the characteristics of the 
respondents sitting on chairs.  A total of 213 male 
students and 287 female students participated in 
this study. Their ages ranged from 18 to 24 years. 
The value for uncomfortable score rating groups 
was; score 4.00 to 5.00 = very uncomfortable. For 
the male students, the mean for shoulder was 4.43, 
upper back was 4.42, lower back was 4.47 and 
buttock was 4.73 respectively for the males. 
Meanwhile for the female students the mean for 
shoulder was 4.43, upper back was 4.27, lower back 
was 4.37 and buttock was 4.63. The means for neck 
or head were 2.75 and 2.77 for the male and female 
students respectively. The results of discomfort 
level are presented in Table 1. The results also 
highlight that the male and female students have 
reported discomfort levels in most of their body. 

 

Figure 1- The body chart discomfort checklist (adapted from previous studies)15,16,17,19 
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Discomfort level by the students 
 
Table 2 and Figure 2 highlight the overall score 
rating of discomfort level by the male and female 
students. The results indicate that more than 50% 
of the male and female students of having very 
uncomfortable  level  during  the sitting process. It  

 
should also be noted that there is a high percentage 
of 59.53% of male students and 58.46% female 
student who have reported of having very 
uncomfortable levels of discomfort on their bodies. 
Meanwhile, 17.79% of male students and 16.72% of 
female students have been identified of having no 
discomfort in their body. 

 

Table 2 – Total score on discomfort by students 

 

Discomfort score rating 

Male Female 

N % N % 

No discomfort (1) 38 17.79 48 16.72 

Discomfort (2) 48 22.67 71 24.80 

Very uncomfortable (3) 127 59.53 168 58.46 

Total 213 100 287 100 

 

 

 

 

 

 

 

 

Discomfort rating level by the students 
 
The results of discomfort level by a total of 500 
students (213 males and 287 females) are presented 
in Table 3 and Figure 3. It represents the rating of 
discomfort level on each parts of their body. The 
results indicate that male and female students have 
a similar type of discomfort level whilst sitting on 

the chairs. The results also highlighted that the 
male and female students have reported discomfort 
levels in all parts of their body. 
 
The male and female students have reported of 
having discomfort level (score rating of 2) in the 
shoulder, upper back, lower back  and buttock 

 
Figure 2 - Score rating of student’s discomfort 
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(male: 0.00%; female: 0.00%) where the no value of 
score rating (2) = level discomfort for the body part. 
 
The non-discomfort level are identified by the score 
rating of 1. The male and female students have 
identified thigh (male: 30.98%; female: 25.43%), 
knee (male: 32.86%; female: 31.707%) and calf leg 
below knee (male: 35.68%; female: 37.63%) as 
having the more discomfort in parts of their body. 

 .  
Meanwhile, 100% of male and 100%female have 
uncomfortable levels in their upper back. The male 
and female students have identified lower back 
(male: 100% and female: 100%) as having ‘very 
uncomfortable’. The male and female students 
have reported to have very uncomfortable level in 
the buttocks as well (male: 100%; female: 100%). 

 

 

 

 

 

 

 

 

Figure 3 - Students discomfort symptom score rating 
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Comparison of discomfort level among the male 
and female students 
 
The independent t-test was conducted in order to 
determine whether there is a statistically 
significant difference between male and female 
students with regards to their reported discomfort 
level (Table 4). The results indicate that there are 
a total of four significance differences in the score 
rating of discomfort levels between male and 
female students. 
 
Significant differences were found in the shoulder, 
upper back, lower back and buttock. The mean 
discomfort scores of shoulder for male and female 
students differed significantly (t =0.083, df =498, 
p<0.05) with the male score being significantly 
higher than the female mean. Similarly, the upper 
back discomfort score for male are significantly 

higher than the female mean score with significant 
differences (t=3.933, df=498, p<0.05) between 
them. 
 
The mean discomfort score for female on the lower 
back and buttock are significantly higher than the 
male mean score. The significant differences on the 
lower back (t=0.039, df=498, p<0.01) and buttock 
(t=0.333, df=498, p<0.01) was recorded for the 
male and female students. 
 
The findings in Table 4 also shows that there are no 
significant differences in other male and female 
students body parts such as neck or head, arm and 
hand, thigh, knee, calf (leg below knee), ankle and 

feet. 
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Table 4 - Comparison of body level among the male and female students (n = 500) 

 

CONCLUSION  
  
The survey to evaluate student’s discomfort level 
whilst sitting on chairs in Malaysia where the data 
was collected, analyzed and summarized in order to 
achieve the three objectives of this study. The 
results indicated that the majority of male and 
female students experienced a degree of discomfort 
in parts of their body during their sitting process. 
The results also indicated that the students’ main 
discomfort levels were on the upper parts of their 
body (shoulder, upper back, lower back  and 
buttock) except the neck or head . Majority of the 
students (male and female) expressed no 
discomfort in their lower body part (arm and hand, 
thigh, knee, calf leg below, ankle and feet). The 
statistical test have indicated that there is a total 
of four significant differences (p<0.05) (shoulder, 
upper back, lower back and buttocks) among the 
male and female students. These significant 
differences indicate that individual factors such as 
anthropometry and gender do have an effect on the 
student sitting comfortability. Therefore, these 
study findings can be useful for designers in the 
furniture ‘chairs’ industry in order to enhance the 
ergonomic relationship between the human 
(students) and furniture. As a conclusion, the 
students in these classrooms have discomfort levels 
whilst sitting using chairs. Overall, the majority of 
the students feel uncomfortable. Since modern 
societies value a better quality of life, it is 
recommended that the user-friendly design concept 

be used rather than the economic theory be applied 
to educational furniture designs. It is recommended 
that the design of a natural fibre reinforced 
composite classroom chairs for polytechnic students 
for better comfortability and to also to reduce cost 

manufacture. 
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