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ABSTRACT  

Carpal Tunnel Syndrome (CTS) is the most common type of nerve entrapment and it is due to the compression of 

the median nerve which passes through the carpal tunnel in the wrist. Previous research had found that the 

development of CTS is related to the prolonged use and repetitive movement of the wrist such as typing. Thus, 

this research is conducted to determine the prevalence of CTS among the Faculty of Computer Science and 

Information Technology (FCSIT) undergraduate students in UNIMAS and its association with computer usage. 

To achieve the study’s objective, a quantitative cross-sectional study was conducted to assess the prevalence of 

CTS and its association with computer use among UNIMAS FCSIT undergraduate students. The data was 

collected by distributing a self-administrated questionnaire through online platforms. The questionnaire contained 

4 main sections, which consisted of the respondent demographic information, respondent’s computer usage and 

knowledge on computer ergonomics, Patient Rated Wrist Evaluation (PRWE) and Boston Carpal Tunnel 

Syndrome questionnaire (BCTQ). The collected data were analysed by using SPSS statistical software version 21. 

A total of 338 responses from UNIMAS FCSIT students with a mean age of 22.04 were collected; 59.5% of the 

respondents were females and 40.5% were males. Among the 338 respondents, about 90.8% were healthy with 

no pre-existing medical condition while only 3.8% of them were diagnosed with CTS prior to this study. Next, 

most of the respondents had average knowledge on computer ergonomics. (28.4%). According to the PRWE result, 

most of the respondents had minimal pain (44.1%). For the BCTQ severity score result, most of the respondents 

showed minimal CTS symptoms (42%) while for the BCTQ function score, up to 60.7% of the respondents did 

not show CTS symptoms. Other findings of our study showed that there was no relationship between CTS and 

computer usage either in terms of daily duration on computer use, years on computer use or knowledge on 

computer ergonomics. In conclusion, there is minimal correlation between computer usage and the risk of 

developing CTS.  
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INTRODUCTION 
 

Carpal tunnel syndrome (CTS) is the most common type of nerve entrapment and it is due to the compression of 

the median nerve which passes through the carpal tunnel in the wrist (Chammas et al., 2014). The median nerve 

provides motor supply to the thenar muscles, index fingers, middle fingers, and the radial side of ring fingers and 

it also provides sensory innervation to the second digits, then third digits, and ventral-lateral two-thirds of the 

hand (Rapp & Soos, 2020). Apart from the median nerve, the carpal tunnel also serves as a canal for the tendon 

of flexor pollicis longus, four flexor digitorum profundus, and four flexor digitorum superficialis (Presazzi et al., 

2011). Entrapment of the median nerve occurs when the pressure in the carpal tunnel increases and increased 

pressure in the carpal tunnel can be due to the flexion and extension of the wrist, and the flexion of fingers (Bland, 

2007). In CTS, median nerve entrapment will lead to a series of symptoms such as tingling, numbness, burning, 

or pain sensation (Ashworth, 2016). These symptoms are described to deteriorate from midnight until awakening 

from sleep (Aroori & Spence, 2008).  
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People who are elderly (Blumenthal et al., 2006), hypothyroid (Palumbo et al., 2000), or who have experienced 

distal wrist fracture (Yeh et al., 2020) have potential risk of CTS. There is also a study indicating that females are 

more prone to suffer from CTS than males (Lam & Thurston, 1998). Apart from that, overuse and improper 

positioning of the wrist in daily life will also lead to CTS. In a study done among female touchscreen users in 

Majmaah University, the results showed that females have a high prevalence of CTS (Mohammad, 2019). 

Furthermore, people who remain in an unnatural wrist posture for a long time also have a doubly increased risk 

of CTS (You et al., 2014).  

Nowadays, computers and the internet have become very important (Diomidous et al., 2016). Tasks like typing 

and scrolling using the mouse or on screen require frequent movement of wrists and fingers. A study with a sample 

of 648 computer professionals showed that they have a high risk for CTS (Ali & Sathiyasekaran, 2006). Another 

study conducted in Southern Taiwan concluded that an extreme extension of the wrist when typing on the 

keyboard would increase the risk of getting CTS (Liu et al., 2003). Moreover, another study suggested that 

prolonged typing may result in acute changes to the median nerve (Toosi et al., 2011). In contrast, there is a study 

that concluded that computer use actually has no marked relation to CTS (Bhanderi et al., 2017).  In a review 

conducted by Thomsen et al. (2008), it was found that there was lack of evidence to link computer usage and CTS. 

Furthermore, the risk of CTS among computer users and the general population appeared to be the same (Stevens 

et al., 2001). To date, there is no uniform agreement about the relationship between computer use and CTS. 

Therefore, this research is conducted to study the prevalence of CTS and its association with computer use among 

the undergraduate students of Faculty of Computer Science and Information Technology (FCSIT) in University 

Malaysia Sarawak (UNIMAS). 

 

MATERIALS AND METHODS 
 

Study design and participants 
This research is a cross-sectional study assessing the prevalence of Carpal Tunnel Syndrome among the Faculty 

of Computer Science and Information Technology undergraduate students in UNIMAS and its association with 

computer use. 

 

Sample size determination 
Keeping the confidence level of 95%, margin of error of 5% and indicator percentage of 0.50, the calculated 

sample size for this research was 323. The calculation of minimum representative sample size was done using a 

Raosoft sample size calculator.  

 

Data collection instrument 
The self-administered questionnaire had a total of four sections. The first section was on the respondent 

demographic information, which includes questions regarding their gender, age, year of study, pre-existing 

medical condition, and whether they had ever been diagnosed with Carpal Tunnel Syndrome. The second section 

was about respondent’s computer usage and knowledge on computer ergonomics which were divided into two 

components. The first component was the respondent’s computer usage in which the respondents were questioned 

regarding their computer usage, which include the types of computers they owned, hours spent on computer, years 

of exposure, awareness of wrist and body position while using the computer. The second component pertained to 

knowledge on computer ergonomics; the questions were adopted from the Computer Workstation Ergonomics: 

Self-Assessment Checklist. Respondents were asked if they were aware of their wrist position whenever they used 

their computers, if their mouse was comfortable to use and whether they had short breaks after prolonged use of 

the computer. They were also asked whether they had a comfortable environment in which to use a computer 

(Abida Ellahi et al., 2011). Next, the questions for section 3 were adopted from the Patient Rated Wrist Evaluation 

(PRWE). The last section of the questionnaire also adopted the questions from Boston Carpal Tunnel 

Questionnaire (BCTQ) which comprises two subscales: Symptom Severity Scale and Functional Status Scale. 

 

Data collection procedure 
The questionnaire was first created in Google Form before distribution via online platforms or social media, 

targeting the undergraduate students of the Faculty of Computer Science and Information Technology of 

UNIMAS. The undergraduate students were selected using purposive sampling. The respondents were required 

to answer all the questions in the questionnaire and the answers were automatically saved upon submission. 

 

Data entry and analysis 
All data obtained were analysed using Statistical Package for the Social Sciences (SPSS) software. The total scores 

for Sections 3 and 4 with the maximum scores of 100 and 10 respectively were calculated. For Section 4 which is 

the Patient Rated Wrist Evaluation (PRWE), the ‘pain’ subscale score is the sum of the five items while the 
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‘function’ subscale score is calculated by the sum of the ten items divided by two. The total score of the PRWE 

is the sum of the scores of both subscales. A score of 100 represents the worst functional score, whereas 0 

represents no disability (Macdermid et al., 1998). For Section 4 which is the Boston Carpal Tunnel Syndrome 

Questionnaire (BCTQ), the total score for both subscales are also summed up. The score totals used for symptom 

severity were categorized into the following areas: asymptomatic, mild, moderate, severe and very severe. At the 

same time, function scores were grouped into the following categories: asymptomatic, mild, moderate, severe and 

very severe (Rozali et al., 2012). 

  

RESULT 
 

Demographics  
338 respondents from FCSIT participated in our study. 201 (59.5%) of them were female while 137 (40.5%) of 

them were male. The mean age of the respondents was 22.04 years old. Most of the respondents were second year 

students (30.2%), followed by fourth year students (26.0%), first year students (25.1%), third year students (17.8%) 

and lastly fifth year students (0.9%). About 90.8% (n=307) of the respondents had no pre-existing medical 

conditions and only 3.8% (n=13) of the respondents had been previously diagnosed with CTS. 

 

76% of the respondents owned a laptop and most of them (63.9%) had used a computer for more than 5 years. 

The majority of the respondents (43.5%) spent 4-8 hours on the computer per day. Although the respondents had 

a long period of computer usage, 62.1% of them were not aware of their wrist position (62.1%) while 59.5% 

would slouch during their computing activities. 

 

Knowledge on computer ergonomics 
Table 1. Respondents’ Level of Knowledge on Computer Ergonomics 

Level of knowledge n % Mean 

  
1.   Very bad 

2.   Bad 

3.   Fairly bad 

4.   Average 

5.   Fairly good 

6.   Good 

7.   Very good 

   
4 

   22 

   44 

   96 

   85 

   69 

   18 

   
1.2 

6.5 

13.0 

28.4 

25.1 

20.4 

5.3 

 

4.53 

  

Based on Table 1, most of the respondents (28.4%) had an average knowledge on computer ergonomics (mean: 

4.53). The results suggested that the respondents did not fully understand computer ergonomics.  
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Patient-Rated Wrist Evaluation 
 

Table 2. FCSIT undergraduate score on PRWE 

        PRWE score n              %  Mean 

 

1. No pain 

2. Minimal pain 

3. Mild pain 

4. Moderate pain 

5. Severe pain 

6. Very severe pain 

 

      52 

     149 

      81 

      45 

       9 

       2 

  

15.4 

44.1 

24.0 

13.3 

2.7 

0.6 

  

2.46 

  

 

Based on Table 2, the result showed that most of the respondents were at low risk to develop wrist pain (mean: 

2.46). Only 2 (0.6%) respondents faced very severe pain while doing the activities stated in the PRWE 

questionnaire. 

Boston Carpal Tunnel Syndrome Questionnaire (BCTQ) 
 

Table 3.1 Categorization of BCTQ Severity Scoring (N=338) 

Respondents’ symptoms category based on BCTQ 

Symptoms severity score         n (%) Mean 

     Asymptomatic  

     Mild symptoms  

     Moderate symptoms 

     Severe symptoms 

 142 (42.0) 

 160 (47.3) 

   32 (9.5) 

   4 (1.2) 

1.70 

 

Table 3.2 Categorization of BCTQ function scoring 

Respondents’ symptoms category based on BCTQ function 

score 

         n (%)  Mean 

 

  Asymptomatic 

  Mild symptoms 

  Moderate symptoms 

  Severe symptoms 

  

 205 (60.7) 

 118 (34.9) 

 10 (3.0) 

 5 (1.5) 

 

1.45 

 

Tables 3.1 and 3.2 showed that the mean score for BCTQ symptoms severity score and function score were 1.70 

and 1.45 respectively. Both results indicated that the majority of the respondents were asymptomatic, which means 

that the respondents, who were computer science students, had low risk to develop CTS. Besides, only 4 (1.2%) 

respondents and 5 (1.5%) respondents respectively from both tables were categorized as having severe CTS 

symptoms.  

 

 

  



Trends in Undergraduate Research (2022) 5(1): b1-8 

https://doi.org/10.33736/tur.3952.2022 

 

b-5 

 

Relationship between computer usage and CTS 

Table 4 below showed the summary of p-values obtained from the Chi-square tests. Chi-square tests were done 

to discover the relationship between computer usage and CTS.  

Table 4. Chi-square test results 

 

 

Tests 

Variables  

Years of computer 

usage 

Daily hours of 

computer usage 

Body positions 

while computing 

Knowledge on 

computer 

ergonomics 

PRWE score 

BCTQ symptom 

severity score 

BCTQ functional 

score 

0.14 

0.49 

 

0.36 

0.58 

0.45 

 

0.49 

0.68 

0.60 

 

0.85 

0.57 

0.35 

 

0.45 

 

According to Table 4, all the p-values were greater than the standard alpha value, 0.05. Hence, the results suggest 

that there is statistically no significant relationship between CTS and computer usage. 

 

DISCUSSION 
 

In this study, it was found that the female respondents outnumbered the male respondents by 19%. This is 

supported by Yong (2017) which noted a Gender Parity Index was greater than 2.0 which means female 

undergraduates exceeded male undergraduates by two to one. The mean age of the overall respondents was 22.04 

years with ages ranging from 19 to 28 years old. The majority of the respondents were from Year 2 followed by 

Year 4, Year 1, Year 3 and Year 5. 90.8% of respondents were healthy without pre-existing medical conditions 

which means that the FCSIT undergraduate students were generally healthy. Among the respondents, 76% of 

respondents owned a laptop and the majority (63.9%) of them had been using a computer for more than 5 years. 

For daily usage, 43.5% used their laptop for about 4-8 hours per day. The result showed that the use of computers 

in education had become a general trend and it would potentially revolutionize the way the student learns in the 

future (Schindler et. al., 2017). 

 

Practising good computer ergonomics is a strategy to prevent musculoskeletal diseases (MSD) that is initiated 

through risk assessment, safety measures and control procedures of computer users (Khan et al, 2012). In our 

study, the respondents were questioned regarding their knowledge and practices while using their computers on a 

daily basis. Based on the overall results, the study showed a mean of 4.5, indicating that most of the respondents 

had average knowledge regarding computer ergonomics despite being computer science students. This was in line 

with Jasmine et al. (2020) which noted that only 9% of software engineers had adequate knowledge on ergonomics. 

 

The etiology of computer related CTS is not fully understood but is suggested to be multifactorial (Khan et al.,  

2012). In a study conducted by Burt et al. (2011), the summarized risk factors were force, repetition, posture, 

vibration and computer use. Despite being exposed to these factors, most of the study respondents were healthy 

and only 3.8% of them had been previously diagnosed with CTS, indicating that there is a low prevalence of CTS 

among FCSIT students. It was found that less than half (44.10%) had minimal pain followed by mild pain and 

only 15.4% of the respondents did not experience wrist pain, according to the PRWE classification score. The 

PRWE score results showed a mean of 1.46 indicating that the FCSIT students had a low risk of developing wrist 

pain. This outcome is in line with a study by IJmker et al. (2011) which noted that there was a low risk of 

experiencing arm-wrist-hand symptoms upon the usage of computers during two years of study follow-up. For 

the BCTQ symptoms severity subscale, almost half of the respondents (47.3%) had mild symptoms of CTS. This 

result is in line with Mat Zain et al. (2014) whereby most of the study respondents experienced mild CTS 

symptoms. Moving on to the results of BCTQ functional status score, 60.7% of participants had normal functions 

or were asymptomatic in carrying out their daily activities and only 1.5% experienced severe symptoms. This 

result is in line with Al Shahrani et al. (2019), in which there was no significant number of respondents scored 

highly on the functional status scale, as the scores were affected by other factors rather than CTS only.  

 

The result from this study shows that there was no significant relationship between computer use and CTS among 

undergraduate students (p > 0.05). Bhanderi et al. (2017) supports this finding, in which their study reported a 
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negative association between computer use and CTS. In contrast, a meta-analysis by Shiri and Falah-Hassani 

(2015) highly suggested there was a positive association between computer use and CTS by comparing computer 

workers with that of the general population. Ali and Sathiyasekaran (2006) also reported a high risk of CTS among 

648 participants with more intensive exposure to computer work. This study found that there was no significant 

association between knowledge of computer ergonomics and the prevalence of CTS symptoms among FCSIT 

undergraduate students (p > 0.05). Such a result is in contrast with Jacobs et al. (2009) which found that students 

who had a good score on their ergonomic quiz had significantly less computer-related musculoskeletal discomfort 

including wrist pain. In addition, there is no significant association between hours of computer work per day or 

years of computer exposure and CTS symptoms found in our study (p > 0.05). This is in contrast to a study by 

Burt et al. (2011), which noted some association between CTS and mouse usage for over 20 hours a week but not 

with keyboard usage. Besides, it is found that people with 4 or more years of computer work and 8 or more hours 

of computer work per day had a higher prevalence of CTS (Mohamed Ali & Sathiyasekaran, 2006). There was 

also no significant association between wrist posture and CTS symptoms in our study (p > 0.05) although a study 

found that wrist posture and repetition led to higher risk of CTS when the wrist is kept flexed or extended when 

compared to a neutral position (Mohamed Ali & Sathiyasekaran, 2006). However, a study conducted in Soetomo 

General Hospital Surabaya showed there was no correlation between extension of hand position with CTS based 

on the nerve conduction study median nerve wrist results (Rahardjo et al., 2020).  

 

CONCLUSION 

The results of this study showed the prevalence of CTS among the FCSIT undergraduate students in UNIMAS 

and its association with computer use. The findings showed that most of the respondents were healthy and only 

3.8% of them had been previously diagnosed with CTS. Besides, laptops were the most preferred type of computer 

device and most of the respondents have worked with computers for many years. However, despite being FCSIT 

students, most of the respondents only had average knowledge regarding computer ergonomics.  

Meanwhile, according to the results from PRWE and BCTQ in our study, there was a low prevalence of CTS 

among the FCSIT undergraduate students. Besides, the results indicated that there is no significant relationship 

between CTS and computer use. Hence, we concluded that there is minimal correlation between computer usage 

and the risk of developing CTS. 
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