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ABSTRACT

Carpal Tunnel Syndrome (CTS) is the most common peripheral nerve entrapment disorder, often
triggered by repetitive wrist movements and poor ergonomics. With the rise of digital professions,
particularly in the IT sector, CTS has emerged as a significant occupational health concern. Symptoms
such as numbness, tingling, and hand weakness not only reduce quality of life but also impact
productivity and professional performance. While international studies have highlighted these issues,
data specific to Pakistan’s IT workforce remain limited.To determine the prevalence and associated risk
factors for self-reported symptoms of Carpal Tunnel Syndrome among IT office workers in Karachi. A
cross-sectional study was conducted over six months, involving 169 full-time IT professionals employed
across three institutions in Karachi. Participants were selected via non-probability convenience sampling.
The Boston Carpal Tunnel Syndrome Questionnaire (BCTQ) was used to assess symptom severity and
functional impairment. Data were analysed using SPSS, with descriptive statistics, chi-square tests,
correlation analyses, and diagnostic tests (reliability, normality, multicollinearity, and homogeneity).
Among 169 participants, 15.98% reported mild symptoms, 63.91% moderate, and 15.98% severe
symptoms. Symptom severity was highest among males (82.35%) and those aged 21-30. Similarly,
impairment severity followed a comparable trend, with 19.53% reporting severe impairment. Statistically
significant associations were observed between symptom severity and demographic variables (age,
gender, and marital status). Cronbach’s alpha for BCTQ was 0.878, indicating good reliability. The
correlation coefficient between symptom and impairment severity was 0.34, and all null hypotheses were
rejected in chi-square tests, affirming the role of demographic factors. CTS is notably prevalent among IT
office workers in Karachi, especially in younger males and single individuals. Key contributing factors
include prolonged computer use, poor ergonomics, and limited awareness of preventive strategies. These
findings underscore the need for targeted ergonomic interventions and occupational health policies
within the IT industry to reduce the risk and burden of CTS.

Keywords: Carpal Tunnel Syndrome, IT Workers, Occupational Health, Ergonomics, BCTQ, Prevalence,
Risk Factors, Pakistan
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Carpal tunnel syndrome (CTS), caused by compression of the median nerve within the carpal tunnel, is
the most prevalent peripheral nerve entrapment disease, affecting thousands of individuals. Different
occupational populations involving the mentioned risk factors has been susceptible to CTS development.[!!
CTS is a common musculoskeletal condition, and although diagnostic criteria for CTS varies, the clinical
profile typically included a combination of symptom assessments (e.g., numbness, tingling, night pain,
and paraesthesia), clinical signs (e.g., Tinel’s sign, Phalen’s sign), and/or nerve conduction velocity (NCV)
testing of the median nerve across the carpal tunnel.l’) CTS is characterized by numbness, tingling,
burning, or pain in the thumb, index, and long fingers of the hand and involved slowing of median nerve
conduction at the wrist due to entrapment of the median nerve. Occupationally related CTS cases resulted
in a significant burden of worker’s compensation claims, lost work time and productivity, and disability.[*!

Various occupational groups involving the above risk factors has been susceptible to CTS development.
Wrist and hand symptoms are associated with repetitive use of hands, poor posture during computer work,
and prolong exposure to visual display terminals (VDTs) including computer screens, keyboards, and
mouse. Psychosocial variables such as high job pressure, low decision-making authority, and low job
rewards also pose risks for musculoskeletal complaints. [!! In Kuwait, high rates of overweight and
obesity, diabetes mellitus, cigarette smoking, and other known CTS risk factors indicated that CTS is
emerging as a significant occupational health issue.’) One study explored associations between
electrophysiological measures of median nerve latency and exposure to occupational psychosocial and
biomechanical risks, while adjusting for personal variables like age, gender, and obesity. B! Both
occupational and non-occupational risk factors (e.g., gender, age, BMI, thyroid dysfunction, diabetes) are
consider relevant in CTS. Conditions such as diabetes, rheumatoid arthritis, hypothyroidism, and
pregnancy are known to cause CTS. Certain occupations are reported as risk factors for CTS. 1 CTS and
other work-related musculoskeletal disorders (MSDs) has been common issues across general industries,
including dental hygiene. The purpose of one particular study is to determine the prevalence of CTS and
other MSDs among dental hygienists. Notably, no previous studies involving dental hygienists has
combined nerve conduction studies (NCS) and symptom evaluation in their CTS case definitions. ) CTS
is also the most common nerve entrapment syndrome. Studies on selected occupational populations
suggested an association between CTS and forceful repetitive work as well as vibration. Only a few
population-based studies had addressed the role of physical load factors in CTS. One study aimed to
investigate the relationships between exposures to a single or a combination of physical work load factors
and CTS.[¢

The prevalence of work-related CTS across different occupational studies varies , ranging from 1% to
61%. The highest CTS prevalence of 61% is found among industrial workers primarily using grinding
tools, while only about 1% of industrial workers with forceful but low-repetitive hand use developed CTS.
Evidence is lacking for determining the prevalence of CTS in Chinese office workers and identifying
relevant work-related predictors. Researchers investigated the prevalence of CTS symptoms involving the
wrist and hand among office workers in China and identified potential risk factors for CTS development.!]
Prevalence estimates of CTS in the general adult population range from approximately 1% to 16%. Little
is known about the prevalence, costs, and contributing factors of CTS in the Arabian Peninsula, including
Kuwait.?! CTS is a common condition among workers, with reported prevalence rates between 3% and
11% depending on the industry studied. It is associated with significant disability and job loss.
Controversy remained regarding specific workplace factors and their exposure-response relationships due
to imprecise exposure measurements.’! The prevalence of CTS in VDT workers is not significantly high
compared to that in control populations. If the etiology of CTS is deemed occupational, the affected
worker became eligible for compensation. ! The prevalence of CTS is found to be 8.4% using a
combination of symptoms and NCS, but as high as 42% if defined by symptoms alone. [>) The prevalence
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of possible or probable CTS is 2.1% in men and 5.3% in women. Work tasks involving vibrating tools
(adjusted odds ratio (OR) 1.9, 95% CI 1.2-2.9) and handgrips with high force (OR 1.7, 95% CI 1.2-2.5)
are related to increased CTS prevalence. Significant joint effects are observed between combinations of
forceful and repetitive tasks or use of vibrating tools.l’) Overall CTS prevalence is 1.6% on the dominant
(working) hand and 0.7% on the non-dominant hand. There is a significantly increased risk of CTS for
every 10-hour increase of repetitive non-forceful work (OR = 1.84; 95% CI = 1.06-3.19) on the working
hand.” In Pakistan, carpal tunnel syndrome (CTS) has emerged as a growing occupational health
concern, especially among healthcare professionals, office workers, and industrial labourers. The
prevalence of CTS in Pakistan varies across occupational categories. In a report 14.5% of hospital staff
had symptoms suggestive of CTS, with nurses and computer users being particularly affected focusing on
medical transcriptionists found a prevalence rate of 11.2%, underscoring the risk associated with
prolonged computer use. 2!

Therefore, the overarching goal of this study is to identify the prevalence and risk factors for self-reported
CTS symptoms among IT office workers.

METHODOLOGY
Study Design

A cross-sectional study was conducted in June 2025 among male and female IT office workers of
Karachi age between 18-50 years.

Sampling Techniques

The study was conducted by convenient sampling technique in IT department of LUHMS diagnostic and
research laboratory, IT department of National Medical Centre (NMC) and IT department of Advance
Radiology Clinic (ARC) in Karachi.

Outcome Measure

Questionnaire for Assessment was Boston Carpal Tunnel Questionnaire (BCTQ) was used to gather the
data for conducting this research. The chosen outcome measures comprehensively assess the incident of
being IT office workers in Karachi.

Data analysis procedure

Data were analyzed using software packages. Descriptive statistics (means, frequencies, and percentages)
were used to describe the demographics of study participants and their levels of knowledge regarding
carpal tunnel syndrome. SPSS was also used to perform inferential statistical analyses, including tests
such as chi-square tests or t-tests to determine significant differences in knowledge levels between
different participant groups.

Ethical Consideration

This study ensured informed consent through written consent forms and clear explanations of the research
purpose and procedures. Participants’ confidentiality was maintained throughout the study and secure
data storage. This study’s benefits outweigh the potential risks, and no conflict of interest.
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Reliability

Reliability of the Boston Carpal Tunnel Questionnaire (BCTQ) as a survey instrument ensures the
accuracy of measurements by evaluating its internal consistency. To determine the reliability of the
questionnaire, various statistical methods can be used. In this study, SPSS software was utilized, and
Cronbach's alpha was applied to assess internal consistency. Cronbach's alpha is a statistical measure that
evaluates how closely related a set of items are within a scale, thereby reflecting the scale’s reliability.
According to standard interpretations, a Cronbach’s alpha value between 0.70 and 0.79 indicates
acceptable internal consistency, values between 0.80 and 0.89 indicate good internal consistency, and
values of 0.90 or above are considered to reflect excellent internal consistency.

RESULT
This chapter discusses the results of statistical applications on dependent variables, independent variables,
and their mutual relations. It reviews two aspects of data analysis i.e.

(i) Data dissection and its visualization aiming to provide research glimpse briefly to general audience
and (ii) Statistical descriptions including descriptive statistics, correlation & chi-square analysis, and
diagnostic analysis.

Chart: 1 Gender Distribution Pie Chart

= Male
B Female
Table 1: Gender Distribution
Gender Number of Participants Percentage

Male

Female

Correlation Matrix
Table 2: Correlation Analysis of BCTS Components:

BCTS N Min. Max. Mean SD  Variance %
SSC1. How severe is the hand/wrist pain
that you have at night?

SSC2. How often did hand/wrist pain wake
you up during a typical night in the past two

169 1 23 2.69 1.839 3.381 11.7%

169 1 5 263 931 .866 52.5%
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weeks?

SSC3. Do you typically have pain in your
hand/wrist during the daytime?

SSC4. How often do you have hand/wrist
pain during daytime?

SSCS5. How long on average does an
episode of pain last during the daytime?
SSC6. Do you have numbness in your

169 1 5 2.66 879 72 53.3%

169 1 5 2770 950 902 54.0%

169 1 5 2.62 945 .893 52.3%

169 1 5 2.64 947 .897 52.9%

hand/wrist?
SSC7. Dp you have weakness in your 169 1 5 273 864 747 54.6%
hand/wrist?
SSC8. Do you have tingling sensations in 169 1 5 254 838 702 50.8%
your hand?

SSC9. How severe is numbness (loss of
sensation) or tingling at night?

SSC10. How often did hand weakness or
tingling wake you up during a typical night 169 1 5 2.73  .896 .804 54.7%
during the past two weeks?

SSC11. Do you have difficulty with the

grasping and use of small objects such as 169 1 5 249 933 .870 49.7%
keys or pens?

169 1 5 2.59  .869 755 51.8%

FSS1. Writing 169 1 5 2.54 938 .880 50.9%
FSS2. Buttoning of cloths 169 1 4 2.04 978 957 51.0%
FSS3. Holding a book while reading 169 1 5 217 986 972 43.3%
FSS4. Gripping a telephone handle 169 1 23 225 1.857  3.450 9.8%
FSS5. Opening of jars 169 1 5 340 1.007 1.015 67.9%
FSS6. Household chores 169 1 5 2.56  .905 .820 51.1%
FSS7. Carrying of grocery basket 169 1 5 3.81  .838 702 76.2%
FSS8. Bathing & dressing 169 1 5 1.96 978 957 39.2%

Above table shows descriptive analysis of BCTS related to Prevalence and risk factors for self-reported
symptoms of carpal tunnel syndrome among IT office workers; study of each element showing how
frequently respondents made assertive answers against these questions. BCTS is the parameters to show
the overall involvement of respondents in response to assess the Prevalence and risk factors for self-
reported symptoms of carpal tunnel syndrome among IT office workers here and in the rest of documents
as well; showing that 76.2% respondents have highest response for item “Carrying of grocery basket” and
9.8% respondents have lowest response for item “Griping a telephone handle”.

Levene's Test for Homogeneity:

Table 3: Homogeneity Test

Levene
Statistic Sig.
Age bracket Syrnptom 2.084 0.104
severity
Impairment 0323 0.809
severity
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Symptom
Gender ; 0.011 0.916
severity
Impairment 2799 0.096
severity
Marital statys ~ >Y™Ptom 0.136 0713
severity
Impairment 4970  0.027
severity

Above table shows that population of all elements for assessment of all factors have significant impact on
Prevalence and risk factors for self-reported symptoms of carpal tunnel syndrome among IT office
workers Here for age bracket, gender and marital-status; p-value is more than 0.05 in prevalence of
symptom and impairment severity assessment; hence homogeneity assumption of the variance is met;
have a mean that spread of data within each combination of factors should be roughly the same.

DISCUSSION

Carpal Tunnel Syndrome (CTS), the most common peripheral nerve entrapment disorder, arises from
compression of the median nerve within the wrist. It manifests through symptoms such as numbness,
tingling, and pain in the fingers, and is commonly diagnosed via clinical signs or nerve conduction studies.
CTS is particularly prevalent in occupations involving repetitive hand use, awkward wrist postures, or
prolonged use of visual display terminals. Psycho-social stressors like job strain and low workplace
autonomy also contribute to its development. The condition significantly impacts workers through
compensation claims, reduced productivity, and disability. Prevalence rates vary widely by industry,
ranging from 1% to 61%, with higher rates in workers using forceful, repetitive tools. In Kuwait and other
regions of the Arabian Peninsula, lifestyle-related conditions such as diabetes and obesity increase CTS
risk. In Pakistan, CTS is emerging as a major occupational health concern, especially among healthcare
and office workers, with prevalence reaching 14.5% in hospital staff and 11.2% in medical
transcriptionists. Despite its burden, inconsistencies in diagnostic criteria and measurement methods
hinder precise assessment across populations. Greater awareness and improved ergonomic and diagnostic
strategies are essential to manage and reduce CTS prevalence in occupational settings globally.

The research study assessed 169 respondents using the Boston Carpal Tunnel Syndrome Questionnaire
(BCTYS) to evaluate the severity of symptoms and functional impairment. Based on symptom severity, the
findings showed that 27 individuals (15.98%) experienced mild symptoms, 108 (63.91%) had moderate
symptoms, and another 27 (15.98%) suffered from severe symptoms. Age-wise analysis revealed that the
highest proportion of severe symptoms was reported in the 21-30 age group (55.88%), while the lowest
was in those aged up to 20 years (8.82%). Gender-wise, males represented a significantly higher
proportion of severe symptoms cases (82.35%) compared to females (17.64%). Marital status analysis
showed that singles experienced more severe symptoms (61.76%) than married individuals (38.23%). In
terms of impairment severity, 35 respondents (20.71%) had mild impairment, 101 (59.76%) had moderate
impairment, and 33 (19.53%) reported severe impairment. The highest number of severe impairments was
again found in the 21-30 age group (60.60%), while the 41-50 age group had the lowest prevalence
(3.03%). Males also made up the majority of severe impairment cases (78.78%), compared to females
(21.21%). Regarding marital status, single participants showed a higher prevalence of severe impairment
(60.60%) compared to married participants (39.39%). Overall, the findings indicate a notable association
between younger age, male gender, and single marital status with more severe symptoms and impairments.
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LIMITATIONS

This study has several limitations. The use of non-probability convenience sampling limits the
representativeness of the findings and may reduce generalizability to broader IT populations. Data
collection was restricted to three healthcare-based IT departments in Karachi, which may not reflect the
ergonomic and organizational conditions of other sectors. The cross-sectional design precludes causal
inferences, and reliance on self-reported data introduces potential recall and response biases. Additionally,
the absence of clinical diagnostic tools like nerve conduction studies limits the accuracy of symptom-
based CTS identification.

RECOMMENDATIONS

Future studies should use probability-based sampling to enhance representativeness and include IT
professionals from various industries for broader applicability. A longitudinal design is recommended to
track symptom progression and establish causal relationships. Incorporating objective diagnostic tools
alongside self-reports would improve data accuracy. Including psychosocial and ergonomic factors, along
with standardized assessment instruments, can offer a more comprehensive understanding of CTS risk
among IT workers.

CONCLUSION

This study highlights the significant burden of Carpal Tunnel Syndrome (CTS) among IT office workers,
primarily due to repetitive hand use, poor ergonomics, and psychosocial stressors. Among 169
participants, 63.91% reported moderate symptoms, with the 21-30 age group most affected. Males and
single individuals showed greater symptom severity. Statistical analysis confirmed significant
associations between demographic factors and CTS symptoms. The Boston Carpal Tunnel Syndrome
Questionnaire (BCTS) proved reliable, and diagnostic tests confirmed data validity.

Given the high prevalence of CTS, especially in younger IT professionals, there is a pressing need for
ergonomic interventions, workplace awareness programs, and routine health monitoring. Despite its
insights, the study’s limitations, including convenience sampling, restricted setting, cross-sectional design,
and lack of clinical confirmation, limit generalizability. Future research should adopt randomized
sampling, include varied sectors, use longitudinal methods, and integrate clinical diagnostics to strengthen
findings and inform effective prevention strategies.
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