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Abstract

Background: Carpal Tunnel Syndrome (CTS) is one of the most common peripheral neuropathies,
resulting from compression of the median nerve at the wrist. It represents an important occupational
health concern, particularly among office employees exposed to prolonged computer use and repetitive
hand activities. Despite increasing international evidence, data regarding CTS among office workers in
Libya remain limited.

Objective: This study aimed to determine the prevalence of CTS-related symptoms and to examine their
association with demographic and occupational factors among administrative staff at the University of
Tripoli.

Methods: A cross-sectional analytical study was conducted among 162 administrative employees
selected using probability-based sampling. Data were collected through a standardized questionnaire
assessing demographic characteristics, occupational exposure, CTS-related symptoms, functional
manifestations, and symptom modifiers. CTS severity was classified into mild, moderate, and severe
categories based on questionnaire scoring. Statistical analysis was performed using descriptive statistics
and Chi-square tests, with statistical significance set at p < 0.05.

Results: CTS-related symptoms were commonly reported among participants, with 40.7% experiencing
nocturnal wrist pain and 38.0% reporting nocturnal tingling or numbness. Mild CTS constituted the
largest proportion of cases (46.7%), followed by moderate (36.7%) and severe CTS (16.6%). Female
gender, increasing age, and combined manual and computer-based work were significantly associated
with the presence of CTS symptoms (p < 0.05). Symptoms during daily activities were reported by
61.1% of participants, whereas improvement with wrist splint use was observed in only 26%.
Conclusion: CTS represents a notable occupational health burden among administrative employees at
the University of Tripoli. Female gender, older age, and prolonged computer use were identified as
significant associated factors. These findings highlight the importance of early screening programs,
ergonomic workplace interventions, and preventive occupational health strategies to reduce the risk and
impact of CTS.

Keywords: Carpal Tunnel Syndrome, Office Workers, Tripoli University, Occupational Health,
Symptoms.
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Introduction

Carpal Tunnel Syndrome (CTS) is one of the most common peripheral nerve disorders, caused by
compression of the median nerve at the wrist. It is typically characterized by pain, tingling, numbness,
and weakness of the hand, which may negatively interfere with daily functioning and work productivity.
CTS has been widely recognized as an important occupational health condition, particularly among
workers exposed to repetitive hand movements and prolonged static postures (Dale et al., 2023).
Office employees represent a population at increased risk of developing CTS due to prolonged computer
use, repetitive keyboard activities, and suboptimal ergonomic conditions. Recent evidence indicates that
sustained computer-based tasks are associated with upper limb musculoskeletal disorders, including
CTS-related symptoms, especially when combined with poor workstation design (Bortolotti et al.,
2024).

Several studies have demonstrated that occupational biomechanical factors, such as repetitive wrist
movements and forceful hand activities, significantly increase the risk of CTS (Dale et al., 2023;
Nordander et al., 2025). In addition, female gender and increasing age have consistently been identified
as important non-occupational risk factors (Fan et al., 2024).

Despite the growing body of international research, data regarding CTS among office employees in
Libya remain scarce. Therefore, this study aimed to assess the prevalence of CTS-related symptoms and
to examine their association with demographic and occupational factors among office staff at the
University of Tripoli.

Material and Methods

One hundred sixty-two participants were included in a cross-sectional analytical study conducted among
administrative staff at the University of Tripoli to monitor the prevalence and occurrence of Carpal
Tunnel Syndrome (CTS). Participants were selected using a probability-based sampling method.
Demographic data, occupational characteristics, and daily symptoms were collected using a
standardized questionnaire. A consent form explaining all research procedures and potential issues was
provided to each participant. Participation was completely voluntary.

Ethical approval was obtained from the University of Tripoli Scientific Committee. Of the participants,
46.3% were males and 53.7% were females, with ages ranging from 20 to 60 years. All assessments
were performed by trained personnel following a uniform protocol to minimize inter-observer
variability. Statistical analysis was conducted using descriptive methods, with results expressed as
means, standard deviations, frequencies, and percentages. A p-value < 0.05 was considered statistically
significant.

Statistical Analysis

Data were analyzed using a descriptive—analytical approach. Descriptive statistics were used to
summarize the demographic characteristics of the participants and the distribution of Carpal Tunnel
Syndrome (CTS)-related symptoms. Associations between CTS symptoms and demographic or
occupational variables were examined using the Chi-square test. Statistical significance was considered
at a p-value of less than 0.05.
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Results and Discussion

Demographic and Occupational Characteristics of the Participants

A total of 162 participants were included in this study. Female participants were considered the majority
of the study population, representing slightly more than half. The most frequent age group of the
participants was 20-30 years, accounting for more than 40%, followed by 30—40 and 40-50 years at
approximately 22% each. Regarding the type of occupational daily exposure, a combination of manual
and computer-based work was the most commonly reported type of daily activity, reported by 63%,
while a smaller proportion reported computer-only or manual-only activities at 23% and 14%,
respectively. The demographic characteristics and described activities are reported in Table 1.

Table 1. Demographic characteristics of the study participants (n = 162).
Symptom Response n %
Yes (66) | 40,7%
No (96) | 59,3%
Yes (62) | 38%
No (100) | 62%
Yes (54) | 33,3%
No (108) | 66,7%

Wrist pain waking at night

Tingling/numbness waking at night

Tingling/numbness worse in the morning

Nocturnal symptoms associated with carpal tunnel syndrome (CTS) were commonly reported among
the participants. A notable proportion, with 40% of the respondents having wrist pain, severe enough
attempts to wake them at night. Moreover, tingling and numbness during sleep were frequently reported,
with many participants noting increased symptom severity during the early morning hours. The
associated symptoms were commonly reported among participants in Table 2.

Table 2. Prevalence of CTS-associated Symptoms.

Symptom Response | n %
Yes (66) | 40,7%
No (96) | 59,3%
Yes (62) | 38%
No (100) | 62%
Yes (54) | 33,3%
No (108) | 66,7%

Wrist pain waking at night

Tingling/numbness waking at night

Tingling/numbness worse in the morning

Functional Manifestations and Activity-Associated Symptoms

In addition, many participants reported that their symptoms appeared or worsened during routine daily
activities such as using a mobile phone, driving, writing, or reading. Several employees indicated that
they performed specific hand or wrist movements during symptom episodes to relieve numbness or
discomfort. On the other hand, tingling or numbness in the little finger was reported but was less
common. Wrist splints were used for pain relief, with noted improvement in only a small proportion of
participants. Functional symptoms related to hand use are summarized in Table 3.

Table 3. Functional and activity-associated symptoms.
Item Response n %

Yes (73) | 44.4%
No (90) | 55.6%
Yes (101) | 61.1%
No (63) | 38.9%
Yes 34) | 20%
No (131) | 80%

Symptom relief with hand movements

Symptoms during daily activities

Tingling in little finger
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Associated clinical factors are summarized in Table 4. Neck pain was reported by a proportion of the
participants. Among female respondents, symptom severity during pregnancy was reported in a limited
number of cases. Use of a wrist splint resulted in symptom improvement and relief in only a small
proportion of participants.

Table 4. Associated factors and symptom modifiers.
Variable Response n %

Yes (90) | 55.4%
No (72) | 44.6%
Yes (24) | 14.8%
No (138) | 85.2%
Yes (42) | 26%
No (120) | 74%

Neck pain

Severe symptoms during pregnancy

Improvement with wrist splint

CTS Diagnostic Classification

Based on the questionnaire scoring system, participants were classified into three diagnostic categories.
A relatively small proportion of employees were classified as having no evidence of CTS. The majority
fell into the Possible CTS category, while a considerable proportion were classified as Probable CTS.
This distribution suggests a notable burden of CTS-related symptoms among university office workers.

Association Between CTS and Study Variables

A statistically significant association was found between gender and the presence of CTS symptoms,
with female employees reporting a higher prevalence of symptoms (p < 0.05).

Age was also significantly associated with CTS symptoms (p < 0.05). Employees in older age groups
demonstrated a higher frequency and severity of symptoms compared to younger participants.
Furthermore, a significant relationship was identified between type of daily work and CTS symptoms
(p <0.05). Employees whose work predominantly involved computer use showed a higher prevalence
of CTS-related symptoms than those engaged in mixed or less computer-dependent tasks.

The results of this study indicate that Carpal Tunnel Syndrome is a common occupational health issue
among office employees at the University of Tripoli. Female gender, increasing age, and prolonged
computer use were identified as significant factors associated with the presence of CTS symptoms.
These findings highlight the importance of early screening, ergonomic workplace adjustments, and
preventive strategies to reduce the risk and progression of CTS among office employees.

Regarding the level of disease severity, mild carpal tunnel syndrome was documented as the largest
proportion of cases (46.7%), followed by moderate severity (36.7%), while severe CTS accounted for a
smaller proportion (16.6%) of participants.

Mild CTS: 46.7%

Moderate CTS: 36.7%

Severe CTS: 16.6%

Discussion

The present study revealed a high distribution of symptoms suggestive of Carpal Tunnel Syndrome
among office employees at the University of Tripoli. The commonly recorded symptoms were tingling
and numbness, increased symptoms in the morning, and their provocation during routine daily work.
These findings suggest a considerable occupational health burden among the university administrative
staff.

Female participants showed a significantly higher prevalence of CTS-related symptoms compared to
males. This observation is in line with previous studies reporting a higher susceptibility to CTS among
females, probably due to anatomical differences, hormonal influences, and variations in occupational
exposure (Fan et al., 2024). Similarly, ageing was significantly associated with symptom severity,
reflecting the cumulative occupational and biomechanical stressors over time.

A significant correlation was also identified between CTS symptoms and repetitive computer use. This
finding aligns with recent studies indicating that prolonged computer-based work contributes to
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increased wrist strain and median nerve compression, particularly in work environments without
ergonomic preventive measures (Bortolotti et al., 2024). Longitudinal evidence further supports the role
of continuous and repetitive wrist movements, as well as sustained force and postures, in the progression
of CTS (Nordander et al., 2025).

The limited proportion of participants reporting symptom improvement with wrist splint use may
indicate inadequate awareness, inconsistent use, or late-stage symptom development. Similar findings
have been reported in occupational studies emphasizing the need for early preventive strategies rather
than reliance on symptomatic treatment alone (Dale et al., 2023).

Conclusion

Carpal Tunnel Syndrome appears to be a common occupational health problem among office employees
at the University of Tripoli. The findings of this study indicate that female gender, increasing age, and
prolonged computer use are significantly associated with CTS-related symptoms.

These results are consistent with recent international evidence highlighting the role of occupational and
biomechanical risk factors in CTS development (Dale et al., 2023; Fan et al., 2024).

The study underscores the importance of early screening, ergonomic workplace modifications, and
employee education programs to reduce the occupational burden of CTS. Future research should
incorporate clinical and electrophysiological assessments to validate questionnaire-based findings and
to evaluate the effectiveness of targeted ergonomic interventions.
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