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Abstract 

Carpal tunnel syndrome (CTS) is an illness, not an injury, and health factors such as obesity, smoking, heavy alcohol 

consumption, diabetes, and thyroid disease are much more likely to contribute substantially to the onset of carpal 

tunnel syndrome than workplace activities. CTS are considered as a clinical entity and diagnosis is still based upon 

symptoms of numbness, tingling and/or burning in the distribution of the median nerve in the hand. The present 

study has been conducted among personnel engaged in connecting rod manufacturing workers, to check the 

susceptibility to CTS symptoms by classifying the workers on the basis of drunkard and non-drunkard. The 

population included all the manufacturing unit workers irrespective of age, gender or ethnic group. All full-time 

workers with at least 6 months on the job were invited to participate in the study. Of the 113 eligible workers, 103 

agreed to participate (91%) in the study. So a sample size of 103 workers was used (N = 103). In the statistical 

analysis of Chi-square and odds ratio test revealed that alcohol drunkard worker has 2.62 times greater risk of having 

CTS symptoms as compared to non-drunkard workers. Hence, there is a significant difference amongst the number of 

CTS sufferers in non-drunkard and drunkard group. 
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 Introduction

     Carpus is derived from the Greek work “karpos” 
which means “wrist”. Carpal tunnel is a closed space 
between the fibrous band which functions as support 
for the wrist joint and the wrist bone. Median nerve 
providing sensations to thumb, index, middle and radial 
half of ring fingers passes through this tunnel 
(http://www.answers.com/topic/carpal-tunnel-
syndrome). Carpal tunnel syndrome (CTS) is the most 
commonly studied entrapment neuropathy caused by 
compression of the median nerve as it passes through 

the carpal tunnel beneath the flexor retinaculum. It is a 
classic example of chronic compression neuropathy of 
the median nerve within the carpal tunnel at the wrist 
and a frequently encountered cause of pain, numbness 
and tingling in the upper extremities [1,2]. The 
impairment of the median nerve within the carpal canal 
is secondary to compression of the median nerve within 
the carpal tunnel resulting in mechanical compression 
and local ischemia. CTS are considered as a clinical 
entity and diagnosis is still based upon symptoms of 
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numbness, tingling and/or burning in the distribution of 
the median nerve in the hand. Activity of Repetitive 
hand movement may cause thickening of the synovial 
lining of the tendons that share the carpal tunnel with 
the median nerve. Usual symptoms include numbness, 
tingling and pain predominantly in the median nerve 
distribution of the hand; however, the symptoms can 
frequently be present in all fingers of the hand or 
proximally in the forearm. The carpal tunnel syndrome 
symptoms may or may not be accompanied by objective 
changes in sensation and strength of median-innervated 
structures in the hand [3]. 
 
     The carpal tunnel condition becomes so severe that it 
cannot let the proper function due to pressure on the 
median nerve where it passes into the hand via a gap 
(carpal tunnel) under a ligament at the front of the wrist 
[4]. People with CTS experience difficulty in performing 
tasks such as unscrewing bottle tops, fastening buttons, 
or turning keys. CTS occur most commonly among age 
group above 30 [5]. To fully understand carpal tunnel 
syndrome and what causes it, it is essential to 
understand the anatomy of the human wrist. 
 

Anatomy of Hand and Wrist 

     The structure of human hand shows that the index 
finger, middle finger and the thumb are innervated by 
the median nerve. The ulnar nerve innervates the small 
finger and the ring finger is stimulated by joint action of 
median nerve and ulnar nerve [6]. Radial nerve goes 
towards the backside of the hand, and is connected to 
skin to provide support to the back structure of hand. 
The passage of median nerve, ulnar nerve and radial 
nerve in human hand are shown in Figure 1. 
 
 

 

Figure 1: Anatomy of human hand 
(http://www5.aaos.org). 
 

Research Gap 

     As per literature review, alcohol drinking habit is 
considered as a risk factor for CTS [7]. Associations 
between CTS and risk factors, such as alcohol drinking 
status are uncertain and have not been assessed with 
adequate power in occupational studies. So in present 

study, an attempt has been made to show relation of 
alcohol drinking habit with potential CTS symptoms on 
workers engaged in manufacturing industry. 
 

Experimentation 

Participants: In this study, the survey has been 
conducted on (sample size, N = 103) connecting rod 
manufacturing workers. The study was conducted by 
questionnaire, exposure evaluation, physical 
examination, interviews, medical inspection and job 
observation. The data has been collected in general day 
shift and normal working environment operation in 
connecting rod manufacturing industry. The population 
included all the unit workers irrespective of age, gender 
or ethnic group. All full-time workers with at least 6 
months on the job were invited to participate in the 
study. Of the 113 eligible workers, 103 agreed to 
participate (91%) in the study.  
 
     The participant ranges in age from 24 to 60 years 
with a mean of 42.85 (standard deviation (SD) = 8.72) 
years. The mean body mass index (BMI; kg/m²) of the 
participants of this study is 23.89 kg/m2 (SD 2.55), and 
it ranges from 18.72 kg/m2 to 32.46 kg/m2. The 
workers had been performing work for a mean of 14.69 
years (SD 7.37).Forty two percent (N=43) of the 
subjects are alcohol drunkard. Fifty eight percent 
(N=60) of the subjects are non-drunkard. 
 

Results 

     Carpal tunnel syndrome is an illness, not an injury, 
and health factors such as obesity, smoking, heavy 
alcohol consumption, diabetes, and thyroid disease are 
much more likely to contribute substantially to the 
onset of carpal tunnel syndrome than workplace 
activities [8,9]. Nathen et al. [7] investigated the effects 
of three legal drugs (tobacco, caffeine, and alcohol) on 
the prevalence of carpal tunnel syndrome (CTS) 
confirmed by nerve conduction studies (definite CTS) in 
two groups of American industrial workers: 656 
nonclaimant workers and 808 working patients 
referred for upper extremity symptoms. In male 
workers, history of alcohol abuse and current beer 
consumption independently predicted 3.0% of the 
explainable risk for definite CTS. It indicates alcohol 
beverages drinking may affect the occurrence of 
potential CTS symptoms [10,11]. Alcohol drinking may 
contribute to carpal tunnel syndrome by affecting the 
blood flow to the median nerve. To study the impact of 
potential CTS symptoms on alcohol drunkard workers 
in industry, raw data from health surveillance in 
manufacturing industry workers is classified according 
to category of alcohol drinking status and potential CTS 
sufferers as shown in Table 1. 
 

http://www5.aaos.org/


Ergonomics International Journal 

 

Sarfaraz Alam MD, et al. A Methodology for Estimate Safety Barriers 
Effectiveness on Construction Industry Incorporating Uncertainties by the 
Use of Fuzzy Sets. Ergonomics Int J 2017, 1(1): 000102. 

                                                             Copyright© Sarfaraz Alam MD, et al. 

 

3 

Symptom Drunkard Non- drunkard 
CTS sufferers 21 16 

Non CTS 
sufferers 

22 44 

Table 1: Exposure level based (2 × 2) contingency table 
for chi-square test. 
 
     A hypothesis is assumed that the alcohol drinking 
habit does not affect the occurrence of potential CTS 
symptoms. The data is divided into two groups i.e. 
alcohol drunkard (Group 1) and another non-drunkard 
(Group 2) (Table 2). 
 

Description 
Group 

1 
Group 

2 
Total 

Symptom Present 
(Test positive) 

A b a + b 

Symptom not Present 
(Test negative) 

C d c + d 

Total a + c b + d 
a +b+c+d= 

n 

Table 2: A 2 × 2 contingency table set-up used for chi-
square test. 
 
 
     Observed frequency, expected frequency and χ² value 
has been shown in Table 3-5 respectively. 
 

 
Column 1 Column 2 Total 

Row 1 21 16 37 
Row 2 22 44 66 
Total 43 60 103 

Table 3: Survey based observed frequency for Drunkard 
and Non-Drunkard group. 
 
 

 
Column 1 Column 2 Total 

Row 
1 

E1=43x37/103=15.447 
E2=60x37/103= 

21.553 
37 

Row 
2 

E3=43x66/103=27.553 
E4=60x66/103= 

38.447 
66 

Total 43 60 103 

Table 4: Expected frequencies for Drunkard and Non- 
Drunkard group. 
 
 

 Fo Ft (Fo-Ft)2 (Fo-Ft)2/Ft 

Drunkard group 
21 15.447 30.835 1.9961 
22 27.553 30.835 1.1191 

Non Drunkard group 
16 21.553 30.835 1.4306 
44 38.447 30.835 0.8020 

χ2 = (Fo-Ft)2/Ft = 5.3478 

Table 5: Calculated χ2 value for Drunkard and Non- 
Drunkard group. 

 

     Calculated χ2 for non-neutral and neutral group = 
(Fo-Ft) 2/Ft = 5.3478 (1) 
 
     The number of degrees of freedom is required in 
order to apply the chi-square Test. In the 2 x 2 
contingency Table 2, the degrees of freedom v = (2-1) 
(2-1) = 1 is required in order to apply chi-square. In 
general, for r rows and c columns, the number of 
degrees of freedom is (r-1) (c-1). In the present2x2 
contingency table, the standard value for degree of 
freedom 1 at 5% level is 3.84. Since the calculated value 
of χ2 is 5.3478 which is greater than standard value, the 
hypothesis is rejected i.e. alcohol drinking habit affect 
the potential CTS symptoms. Hence, there is a 
significant difference amongst the number of CTS 
sufferers in non-drunkard and drunkard group. So odds 
ratio can be calculated for drunkard and non-drunkard 
group. Odds ratio is calculated using formula 
 

     
  ⁄

   ⁄
 

  

  
                            

 
Where a = CTS sufferers of drunkard group 
 b = CTS sufferers of non-drunkard group 
 c = non CTS sufferers of drunkard group 
 d = non CTS sufferers of non-drunkard group 
 

     
     

     
                            

 
The value of odds ratio shows that the drunkard 
workers have 2.62 times greater risk of having CTS 
symptoms as compared to non-drunkard workers. 
 

Conclusion 

     The present study is conducted among personnel 
engaged in connecting rod manufacturing units to check 
the susceptibility to CTS symptoms by classifying the 
workers on the basis of non-drunkard, drunkard and 
potential CTS symptoms to determine the most 
alarming CTS symptoms with their level of occurrence. 
The outcome of the study alcohol drunkard worker has 
2.62 times greater risk of having CTS symptoms as 
compared to non-drunkard workers. Hence, there is a 
significant difference amongst the number of CTS 
sufferers in non-drunkard and drunkard group. The 
present study is a new approach for quantifying the CTS 
associated risk factors and symptoms. The 
recommendations for preventing CTS symptoms 
occurrence among the workers engaged in 
manufacturing industry: (i) A preferential job allocation 
policy can be implemented such as more aged workers 
can be given less repetitive work and vice versa. (ii) An 
employee wellness program can be implemented that 
include hand/wrist simple stretching exercises to be 
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performed before the shift begins and/or after the lunch 
break. The present study being a cross-sectional study 
provides a measure of CTS prevalence at a single point 
of time due to short experimental time. Further, it can 
be extended to an incidence of CTS over a specified 
period (e.g. one year) on the same working population. 
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