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ABSTRACT 

Background and Aims: The study was 

designed to estimate the prevailing 

percentage of Carpal Tunnel Syndrome 

(CTS) using Boston Carpal tunnel syndrome 

questionnaire (BCTSQ) in the dexterous 

population and to assess its severity. 

Methodology:  It was a cross sectional 

survery. The study setting was Karachi 

where 226 Dexterous workers including; 

musicians, typist, dentists, butchers office 

workers, working for more than 1 year were 

recruited using non-probability convenience 

sampling. Boston Carpal Tunnel Syndrome 

Questionnaire was used.  

Results: This study enrolled 226 

participants, 140 (61.9%) of which were 

males and 86 (38.1%) were females with 

mean age of 34.05±10.93. Out of the total 25 

were diagnosed with CTS in which, 10 

(40%) were males and 15 (60%) were 

females with mean age of 37.60±14.41. 

Hence, the prevalence of CTS among 

dexterous population was found to be 

11.06%. 

Conclusion: The results of our study 

revealed that CTS is a prevalent 

neuromuscular disorder among dexterous 

population. The severity level varies among 

the population. More epidemiological 

studies are required to get the approximate 

value to promote ergonomic awareness. 

Keywords: Carpal tunnel syndrome, 

Compression neuropathy, Entrapment 

neuropathy, Median neuropathy, Dexterous 

population.

Introduction 
The unwaveringly increasing prevalence of Carpal Tunnel Syndrome (CTS) in the workplaces 

has resulted in labelling it as the next eppandemic1. According to the National Institute of 

Neurological Disorders and Stroke, CTS is one of the most prevalent and well-known entrapment 

neuropathies reported in dexterous workers2 accounting for 90% of all neuropathies globally3. In 

the US, CTS has a yearly occurrence of 1 to 3 people for each 1000, and a predominance of 50 

for every 1000, with approximately similar findings in most developed countries4. CTS is an 

expensive upper extremity musculoskeletal disorder, having an annual estimated cost of beyond 

2 billion dollars5. It is a neuropathy where the compression of the median nerve occurs which 

travels through the wrist’s carpal tunnel6. One of its manifestations is paresthesia on the first three 

digits and deep aching pain in the wrist and hand that limits the activities of an individual and 

restricts his participation7. 
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Along with median nerve dysfunction somatosensory inference is also altered that impacts the 

motor performance and sensorimotor integration of an individual hence impeding dexterous 

manipulation and force distribution at the level of fingers8. CTS has been found to be associated 

with numerous epidemiological factors including; vocational (dexterous), social, demographical 

and genetical9. However, the incidence of injury pertaining to dexterous causes is the highest 

among rest. On average 18% of workers develop CTS in the USA and leave their jobs within 18 

months10. Similarly, in India 17.5% of CTS is developed during vocational training in dexterous 

population11. As reported by literature, the most commonly affected dexterous population includes; 

dentist, musicians, office, and industrial workers6, 12, 13, 14, 15, 16. However, literature also advocates 

a reduction in CTS severity and prevalence after implementation of ergonomical modulation17,18, 

19, 20.  In Pakistan, epidemiological studies on the prevalence of musculoskeletal disorder are 

limited with little or no awareness of ergonomics guidelines for dexterous and general population 

leading to dysfunction and disability in a long run among them. Therefore, this study aims to 

estimate prevalence of CTS and to assess its severity among dexterous population. 

 

Methodology 
Target Population 

Dexterous workers included in this research are all those who are musicians, typist, dentists, 

butchers and office workers, working for more than 1 year. 

 

Study Design 

This was a cross sectional design. 

 

Duration of Study 
January -May 2022.  

 

Sample Size 

A sample of 264 was determined utilizing open EPI , with a populace size of a million, keeping 

Confidence Interval (CI) 95%, frequency 50%and 7% bound of error. 

                                  n = [DEFF*Np(1-p)]/ [(d2/Z21-α/2*(N-1)+p*(1-p)] 

Sampling Technique 

Non-Probability Convenience Sampling  

 

Inclusion Criteria 

1. Dexterous workers with working experience of a minimum of 1 year. 

2. Both male and female age between 20-60 years. 

 

Exclusion Criteria 

1. People who were unwilling to participate in the study or have less than one year of 

experience. 

2. Diagnosed diabetes (neuropathic) endocrinological patients.   

3. Pregnant women.  

 

Data Collection Procedure 
A total of 226 participants were approached from different districts of Karachi including; hospitals, 

offices, music studios and butcheries. After recruitment of the participants, brief introduction of 

research study, its procedure, pros, and cons were explained. Informed consent was obtained from 

each participant and complete autonomy and confidentiality was provided. That data collection 

was carried out in two steps. In the first, the participants were comfortably seated and phalens test 

was administered for the confirmation of CTS. In the second step, Boston carpal tunnel syndrome 

questionnaire was administered to assess the severity and functional status of patients. The 
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participants were also asked if they were aware of carpal tunnel syndrome or had previously been 

diagnosed with it.  

 

Data Collection Tool 

Boston Carpal Tunnel Syndrome Questionnaire (BCTQ).  

The Boston Carpal Tunnel Syndrome Questionnaire (BCTQ) is designed to evaluate the 

symptoms in people who have CTS and is based on subjective assessment. In the context of 

extensive research, BCTQ has greater accuracy than any other comparable tool in determining 

the severity of CTS. For both the Functional Status Scale and the Symptom Severity Scale, the 

Cronbach's alpha is 0.93, indicating high internal consistency with an interclass correlation 

coefficient 0.8 for both measures, and the test-retest reliability is also quite high. The Symptom 

Severity Scale's coefficient of repeatability for BCTQ is 0.80; whereas for the Functional Status 

it is 0.6821. 

 

Data Analysis Strategy 

SPSS 2.0 was used to analyze the data. Descriptive statistics were used to analyze the 

demographic information and prevalence through frequency and formula. 

 

Result 
This study enrolled 226 participants, 140 (61.9%) of which were males and 86 (38.1%) were 

females with mean age of 34.05±10.93. Out of 226 participants 25 were diagnosed with CTS in 

which, 10 (40%) were males and 15 (60%) were females with mean age of 37.60±14.41. the details 

are shown in table 1. 

 

 
Table 01: Showing demographic characteristics of participants diagnosed with CTS 

 

The prevalence of CTS among dexterous population was found to be 11.06% by using the 

following formula; 

Prevalence =Disease Population   * 100 

       Total Population 

 

The functional status and severity of Carpel tunnel syndrome was determined using Boston Carpel 

Tunnel Syndrome Questionnaire. The detailed description of result is mentioned in table 2 and 3. 

 

 
Table 02: showing functional status of CTS using BCTQ 
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Table 03: showing symptom severity of CTS using BCTQ 

The findings of the functional status in table:2 depicts the difficulty level of the dexterous 

population where 40% faced difficulty while writing, 32% had difficulty with gripping activities, 

32% reported activities like opening jars as troublesome, 52% had difficulty in lifting and carrying 

jobs while 16% faced difficulty in grooming activities. While on the severity scale depicted in 

table:3, 40% participants reported having severe pain during the day time, 52% reported hand and 

wrist weakness, 44% reported numbness, 48% reported tingling, and 52% rated their paresthesia 

as severe. 

 

Discussion 
The results of this study postulated that CTS was found to be 11.06% prevalent in a sample size 

of 226 dexterous people. Our results are driven from a specific population i-e dexterous which is 

in contrast to the results obtained by previous studies where the entire population was recruited in 

the study22. Our findings are similar to AL Junaid et al who reported a prevalence of 13.3% in 

Saudi dental students23 and Hayder et al who found CTS prevalence of 10.3% in butchers of 

Pakistan24. Moreover, our study utilized a specialized nerve entrapment test to rule out the 

population suffering from CTS and then administered the questionnaire to find out the severity 

that is in opposition to the above mentioned studies. Our findings are in lieu of Tadjerbashi and 

Harris, that postulated the impact of long term abnormal wrist position in specific occupations25, 

26. In our study the participants revealed having abnormal wrist positions and occupational 

predisposition to the symptoms of CTS. However, our study did not identify the specific positions 

of wrist that were the cause of CTS, as Ali et al advocated in their study. Moreover, our findings 

did not include predisposition of this syndrome to a specific occupation contrasting it to the 

findings of Tadjerbashi et al25. Moreover, our study cannot comment on the argument of Helaly et 

al where laboratory technicians were considered the occupation most prone to CTS as we did not 

included them. But, our findings are similar to Hayder et al who reported butchers are equally 

affected from CTS as are office workers24. One interesting thing about our research was the fact 

that professionals who were not having diagnosed CTS had symptoms that were lying in the severe 
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category of Boston Carpal Tunnel Syndrome questionnaire. However, due to less awareness and 

high job demands attention was not given to the existing symptoms. Thus, considering the 

recommendations of Demiryurek at al we believe that ergonomical guidance in the exposed 

dexterous population can lower the risk and severity of this condition27. Moreover, it can also 

reduce the burden of disease and escalate the quality of life and job satisfaction in this population. 

However, it should be taken into consideration that high job demands, frequency of the assigned 

task and demands of the employer can be considered as one of the modifiable risk factors for the 

development of this syndrome and requires consideration from both the professional and his 

profession. Nonetheless, these risk factors can be reduced by incorporating the understanding of 

proper positioning of the wrist of an individual while performing his work, by incorporating breaks 

in the continuous schedule to reduce the frequency if task, and by adding preventive exercises and 

stretches to the routine of the professional28. It is also to be considered that not only diagnosed 

CTS should be treated and taken care of but, people who do not have CTS should also be educated 

regarding the condition for long term health benefits. The strengths of our study include using a 

Standard Questionnaire to estimate the prevalence of CTS. Although the sample size of our study 

was not large enough to recruit entire dexterous population of Karachi but we collected the data 

from wide variety of dexterous population. Furthermore, we also performed clinical examination 

and nerve conduction test (Phalen’s test) to quantify the symptomatic population. Our study also 

depicted the functional status of dexterous population, both who had CTS and those who did not, 

and demonstrated the specific complains in this population. Moreover, severity status was also 

defined in our results. Nonetheless, our study had some limitation too. The sample size of the study 

was not large enough so we cannot claim these results for the whole dexterous population of 

Karachi that would have developed the symptoms of CTS. Moreover, there was a lack of 

awareness about CTS among the population because most of the population was illiterate and 

refused to take part in our research. There was also reluctance among the population and they were 

hesitant to provide data. We recommend that future research should include a large-scale survey 

and implement clinical trials by administering egronomical modification and evaluate the risk 

reduction. Considering such high prevalence in a small sample one can predict the immense 

exposure in entire dexterous population of Karachi and ultimately of Pakistan. Hence, 

interventional studies are required that imply the treatment and preventive measures among this 

population. Moreover, awareness campaigns and workshops should be carried out for primary 

prevention from this syndrome. Along with educating the population on risk, healthcare workers 

and general population should also be educated on the same. 

 

Conclusion 
The results of our study revealed that CTS is a prevalent neuromuscular disorder among dexterous 

population. The severity level varies among the population. More epidemiological studies are 

required to get the approximate value to promote ergonomic awareness. 
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