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SUMMARY
The objective is to assess the influence of sociodemographic, professional and clinical variables on the choice 
of treatment of work-related carpal tunnel syndrome (CTS).
An exhaustive and trans-sectional study was conducted over a period of eight years, from 1st January 2006 to 
31 December 2013 in the Department of Occupational Medicine at University Hospital of Mahdia, Tunisia. The 
study population was represented by patients with work-related carpal tunnel syndrome. Data collection was 
based on a questionnaire sheet, describing social, occupational and medical characteristics of patients.
The study population was characterized by a large female dominance, representing 95.3% with an average age 
of 42±7.8 years. Patients medically treated represented 38.7% and 61.3% had had surgical treatment. After 
binary logistic regression, surgical indication of CTS was significantly correlated to diabetes (p=0.017), other 
musculoskeletal disorders (p=0.02), functional signs of CTS (acrocyanosis p=0.05; muscle weakness p=0.015; 
radiating pain p=0.01; painful discomfort of the hand, the forearm or arm p=0.027) and to the atrophy of thenar 
muscles (p=0.018).
According to this study, the choice of therapy for occupational CTS depends only on clinical data. More de-
tailed studies will be needed to refine these results.
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n	 INTRODUCTION

Carpal tunnel syndrome (CTS) remains 
a public health problem, responsible 

for heavy socio-economic consequences 
(1, 2). In France, the number of work-
related CTS benefits increased around 10 
times between 1991 and 2003 (2602 cases 
vs 24,000 cases), with a cost of more than 
689 million euros (3). In the United States, 
the average cost of claims for compensa-
tion for work-related CTS is estimated at $ 
10,000 for one hand (4).
Surgical release of the CTS is a frequent 
treatment option. Such an approach weighs 
heavily on the budget of health and busi-
ness insurance (4). Moreover, the review of 
scientific studies finds a disparity in guide-
lines of CTS treatment (5-7).
We carried out this work to determine the 
factors which can influence treatment of 
work-related CTS.

n	 PATIENTS AND METHODS

This is a cross-sectional study carried out in 
the Department of Occupational Medicine of 
the University Hospital of Mahdia in Tunisia. 
The study was conducted from 1 January 
2006 to December 2013. The study popu-
lation was comprised of active employees, 
identified by consultation with the occu-
pational health service and for whom the 
occupational origin of CTS had been ascer-
tained, in conformity with Law No. 94-28 
of 21 February 1994 concerning indemnity 
for occupational diseases according to Tu-
nisian legislation (8).
During the study period, 106 patients with 
work-related CTS were identified and 
subdivided into two groups: a first group 
of medically treated patients (functional 
rehabilitation, local steroid injections and 
systemic treatment) and a second group of 
surgically treated patients.
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average of three children. The distribu-
tion of employees by professional sector 
showed a predominance of the clothing 
sector (74.5%) and the most common work 
stations were represented by machine op-
erators (54.7%) and housekeepers (12.2%). 
The average length of service was 20.6±6.8 
years. The main biomechanical constraints 
reported were repetitive tasks using the 
wrist (87.7%) and the toughness of the 
work (40.5%). All employees were in a 
situation of job strain.
Functional complaints were bilateral in 
65.2% of patients. 
Tinel and Phalen signs were respectively 
present in 90.5% and 85.8% of cases. 
Electromyogram (EMG) was performed 
in all patients. Impairment was bilateral in 
69.8% of cases. More than half the patients 
had moderate-stage of CTS with a frequen-
cy of 56.1% on the right side and 50.6% on 
the left side.
In this study, therapeutic choice of work-
related CTS was significantly correlated 
to marital status (p=0.05), association 
with other musculoskeletal disorders (ten-
donitis of the rotator cuff, epicondylitis, 
cervico-brachiale neuralgia, De Quer-
vain disease) (p=0.02) and to diabetes 
(p=0.04). In addition, we have noted that 
the type and the stage of impairment at the 
EMG results were not associated with the 
choice of the treatment of work-related 
CTS (Table I).
Among professional factors, position 
occupied and occupational status of em-
ployees had a significant impact on CTS 
therapeutic decisions (p=0.02, p=0.04), 
which depended also on the affected 
limb (p=0.05), acrocyanosis (p=0.04), ir-
radiation of paresthesia in the upper limb 
(p=0.01) and bilateral involvement of 
the median nerve at the EMG (p=0.05) 
(Table II).
In our study, the indication for surgical 
treatment was significantly associated with 
the pre-existence of diabetes, other muscu-
loskeletal disorders, and functional signs of 
the disease (acrocyanosis, muscular weak-
ness, irradiation of paresthesia, painful dis-
comfort in hand, forearm, or arm) and to 
atrophy of thenar muscles (Table III).

Collection of information was based on a 
fact sheet and completed by an investigat-
ing doctor. It included demographic char-
acteristics (age, gender and symptoms, 
evolution…), medical information (du-
ration of symptom evolution, functional 
signs, clinical data...) and occupational 
data (occupation, length of service, posi-
tion occupied…)
To study psychosocial constraints at work, 
we used the Karasek questionnaire, de-
signed by the American sociologist and 
psychologist Robert Karasek in 1979 (9, 
10). This questionnaire consists of 26 ques-
tions: nine for psychological demands, 
nine for decisional latitude, and eight for 
social support. 
The proposed answers are: Strongly dis-
agree, Disagree, Agree, Strongly agree, 
which allows them to be scored from 1 to 
4 and to calculate a score for each of the 
three sections. Job strain is defined as a 
situation where there is a score of psycho-
logical demands greater than 20, decision 
latitude of less than 71, and a social support 
score of less than 24.5 (11).

Statistical analysis
The first step consisted of an overall de-
scription of the characteristics of the stud-
ied population in which frequencies were 
used for qualitative variables and means, 
while medians and standard deviations 
with determination of extent (extreme val-
ues) were reported for quantitative vari-
ables.
We used the Student’s t test and the ANO-
VA f test in a univariate study comparing 
groups of medically and surgically treated 
patients. Variables with a degree of sig-
nificance less than 0.2 are included in the 
multivariate analysis, which is based on 
multiple binary logistic regressions. The 
significant level was taken as p<0.05.

n	 RESULTS

The study population was characterized 
by a female predominance with a sex ratio 
of male to female of 0.05. Those aged 30 
to 49 years accounted 36.8%. More than 
half the patients were married and had an 
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Table I - Influence of socio-demographic factors on Work-related CTS treatment in univariate analysis.
Medically treated group Surgically Treated group

P
Effective % Effective %

Gender
Female 38 35.8 63 59.4

0.37
Male 3 2.8 2 1.8

Age (years)

<30 1 0.9 2 1.8

0.49
30-39 12 11.3 27 25.4

40-49 16 15 24 22.6

>50 12 11.3 12 11.3

Upper limb 
dominant

Right 39 36.7 56 52.8

0.31Left 2 11.3 8 7.5

Ambidextrous 0 1 0.9

Civil status

Single 5 4.7 11 10.3

0.05
Married 33 31.1 42 39.6

Divorced 0 9 8.4

Widowed 3 2.8 3 2.8

Diabetes 10 9.4 1 0.9 0.04

High blood pressure 7 6.6 6 5.6 0.55

Hypothyroidism 5 4.7 2 1.8 0.70

Dyslipidimia 5 4.7 1 0.9 0.40

Wrist trauma 1 0.9 1 0.9 0.33

Others musckeletal disorders 19 17.9 45 42.4 0.02

Type of EMG 
impairment

At the left hand

Beginner 6 5.6 15 14.1

0.81Moderate 1 0.9 2 1.8

Severe 20 18.8 35 33

At the right 
hand

Beginner 9 8.4 19 17.9

0.70Moderate 1 0.9 3 2.8

Severe 26 24.5 40 37.3

Stage of EMG 
Impairment

At the left hand

Sensitive 13 12.2 17 16

0.38Motrice 11 10.3 29 27.3

Sensitivomotrice 3 2.8 6 5.6

at the right 
hand

Sensitive 11 10.3 11 10.3

0.68Motrice 19 17.9 19 17.9

Sensitivomotrice 6 5.6 6 5.6

n	 DISCUSSION

In this study, 38.6% of patients had received 
a medical treatment and 61.4% surgical 
treatment. This procedure has become one 
of the most common treatment options of 
CTS. Tuppin et al., in a study conducted in 
France in 2008, reported that 127,269 pa-
tients have had a surgery treatment of CTS 
with an increase of 25.2% over 9 years and 

an annual increase of 2.8%. There may 
be many reasons for this, including an in-
creased prevalence of some comorbidities 
associated with CSC such as diabetes and 
obesity, work condition with particularly 
exposition to biomechanics risks (12).
Open surgical or endoscopic surgical tech-
niques are no different in terms of clinical 
effectiveness and safety of use with a suc-
cess rate of around 99% (13).
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Samson noted that the effectiveness of con-
servative treatments is usually temporary. 
Medium to long-term recurrence would af-
fect 75-90% of patients (14).
The Gerritsen study, conducted among 
176 patients with idiopathic CTS, com-
paring conservative treatment results, us-
ing splinting, and the surgical treatment of 
CTS, has shown that surgery was more ef-
fective. Indeed, satisfactory results after 3 
months of treatment were observed in 80% 
of patients and in 54% of the second group. 
Referring to the same study, the long-term 
results of surgical treatment were more sat-
isfactory compared to those treated with a 
splint, with a prevalence of 90% and 75% 
respectively (15).
In spite of the evolution in modalities of 

CTS care, there is no universal consensus 
on the therapeutic management of this dis-
ease. Often, medical treatment is indicated 
in early forms without signs of clinical 
(objective disorder of sensitivity, weakness 
or amyotrophic of external muscles) or 
EMG severity (axonal loss). Also, second-
ary states (abnormal position of the wrist, 
untreated medical condition, and compli-
cation of pregnancy...) can benefit from a 
conservative treatment. For severe forms 
and those resistant to conservative treat-
ment, surgical release of the median nerve 
would seem to be indicated (16-18).
Through the literature, guidelines have 
been published to simplify CTS therapeu-
tic choices. In 2008, the American Acade-
my of Orthopedic Surgeons published rec-

Table III - Binary logistic regression of factors influencing work-related CTS treatment.
p Beta IC

Diabetes 0.017 18 [1.69-19.44]

Others musckeletal disorders 0.002 5.66 [1.93-16.5]

Acrocyanosis 0.05 0.15 [0.02-1]

Muscular weakness 0.015 6.03 [1.41- 25.64]

Irradiation of paresthesia 0.01 0.27 [0.10- 0.73]

Painful discomfort of the hand/the forearm or arm 0.027 4.32 [1.17 -15.85]

Atrophy of thenarian muscles 0.018 34.72 [1.85-49.61]

Table II - Influence of professional factors on Work-related CTS treatment in univariate analysis.

Medically treated group Surgically treated group
p

Effective % Effective %

Activity sector
Textile production 29 27.3 50 47.1

0.5
Other sectors 12 11.3 15 14.1

Post occupied
Operator on stamping 19 17.9 39 36.7

0.02
others 22 20.7 26 24.5

Professional seniority (years)

5-9 3 2.8 4 3.7

0.76
10-20 11 10.3 23 21.6

20-29 24 22.6 32 30.1

30-39 3 2.8 6 5.6

Professional seniority  
in the workplace (years)

<5 5 4.7 5 4.7

0.306-20 19 17.9 40 37.7

>20 17 16 20 18.8

Professional situation

Holder 34 32 59 55.9

0.04Contractuel 4 3.7 6 5.6

Others 3 2.8 0 0
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ommendations for the indication of CTS 
surgical treatment:
Recommendation 1: Early surgery is indi-
cated when there are clinical signs of de-
nervation of the median nerve.
Recommendation 2: Surgery is indicated 
when the current treatment fails to re-
solve the symptoms within two to seven 
weeks (19).
The British Society of Hand Surgery has 
also issued recommendations regarding 
the treatment of CTS. Surgery is indicated 
when conservative treatment has failed and 
for severe CTS symptoms. It is also indi-
cated for people who have CTS combined 
with diabetes, arthritis and cervical spon-
dylarthrosis (20).
CTS surgery in Ireland is indicated for pa-
tients with severe symptoms and signs of 
neurological deficit, including constant 
paresthesia, numbness, pain, and muscular 
atrophy, weakness of the joints or changes 
in the EMG. It is also indicated for those 
whose symptoms are severe, acute and sig-
nificantly interfere with daily work (21).
In our study, factors influencing work-
related CTS treatment were significantly 
dependent on decreased muscle strength 
of the affected hand and associated with 
comorbidities, particularly diabetes and 
other musculoskeletal disorders of the up-
per limbs.
The type and stage of median nerve in-
volvement at the EMG did not influence 
the type of treatment of employees with 
work-related CTS. Similar findings have 
been described by Laulan who concluded 
that the normality of EMG is not a contra-
indication to surgical treatment in typical 
CTS cases, provided the symptoms are 
specific and disabling (22).
Based on these findings, CTS treatment 
depends on the clinical and/or para-clinical 
history of patients. However, according 
to Rozmaryn, therapeutic choice for CTS 
must take into account the professional ac-
tivity of patients (23).

n	 CONCLUSIONS

According to our data, the choice of thera-
py for work-related CTS depends only on 

clinical data. A better understanding of fac-
tors influencing the severity of CTS may 
identify individuals who can benefit from 
conservative treatment. At the same time, 
individuals who are at risk of chronic CTS 
and/or who are more likely to receive sur-
gical treatment can also be identified and 
treated appropriately.
This study has several known limitations, 
such as the relatively small sample size. 
The descriptive nature of this study also 
was a limitation. Reliance on records kept 
by a variety of professionals over a period 
of several years caused limitations in the 
amount of information that was available. 
Also, professional constraints such as bio-
mechanics and psychosocial factors were 
assessed subjectively. Furthermore, if this 
study could have been done in a prospective 
design, valuable information such as patient 
expectations and ergonomic factors could 
have been collected. More detailed studies 
will be needed to refine these results.

Conflit of interest: the authors declare no 
conflict of interest.
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