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Abstract. [Purpose] We evaluated the impact of disease severity on symptoms, functional status of hand and
depression of patients diagnosed as having carpal tunnel syndrome (CTS). [Subjects and Methods] Ninety-nine patients
with diagnosis of unilateral CTS in the dominant extremity were enrolled in the study. Patients’ clinical parameters,
grip strength, lateral, tip and tripod pinch strengths, two-point discrimination (2-PD), Semmes Weinstein Monofilament
test and Purdue Pegboard test (PPT) were evaluated. The Beck Depression Scale (BDS) was used to evaluate patients.
The patients were divided into 3 groups, mild, moderate and advanced CTS, according to electrophysiological
parameters. [Results] Thirty-three patients had mild, 34 patients had moderate and 32 patients had advanced CTS.
There were statistically significant decreases in tripod and tip pinch strength and a statistically significant increase in
the score of the 2-PD test in the advanced CTS group compared to the mild and moderate CTS groups. While there was
a significant decrease in the dominant hand subtest of PPT in the advanced CTS group compared to the mild CTS group,
no differences in the other subtests of PPT were found. The BDS scores of patients with advanced CTS were
significantly higher than those of patients with mild CTS. [Conclusion] Tip and tripod pinch strength decreased, sense
of touch and fine motor skill deteriorated and depression status increased with disease severity.
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INTRODUCTION

Carpal tunnel syndrome (CTS) is the most common
entrapment neuropathy in the upper limbs and involves
compression of the median nerve at the wrist1–4). The
incidence and prevalence varies, 0.125%–1% and 5%–16%,
depending upon the diagnostic criteria used5–11). Carpal
tunnel syndrome is characterized by burning pain associated
with tingling and numbness in the distribution of the median
nerve distal to the wrist and weakness in the thenar muscles,
decrease in hand function and skills, and can cause
psychological symptoms in advanced cases12–15). Median
nerve conduction studies are 49%–84% sensitive and 95%–
99% specific and are accepted as the gold standard for
diagnosis12). 

Various results have been reported for associations
between electrodiagnostic findings and clinical symptoms.
While some studies have reported no association between
electrodiagnostic findings and severity of clinical
symptoms1 6 – 1 8 ) ,  others  have determined posi t ive
correlations19,20). 

In many studies, parameters such as hand grip strength,

fine motor skills and psychological condition have been
used to determine the efficacy of therapies for carpal tunnel
syndrome, but  few studies have invest igated the
associations between these parameters and electrodiagnostic
findings21,22). Moreover, studies about depression levels and
severity of CTS are few in number22).

We aimed to assess the influence of disease severity
determined by electrodiagnosis on grip strength, pinch
strength, fine motor skill and depression in carpal tunnel
syndrome.

SUBJECTS AND METHODS

The study was conducted at the outpatient clinic of
Pamukkale University, Department of Physical Medicine
and Rehabilitation. Ninety-nine patients diagnosed with
unilateral carpal tunnel syndrome in the dominant extremity
were enrolled in the study.

All subjects were interviewed for age, gender, duration of
symptoms, concomitant diseases, dominant extremity,
symptoms of CTS (paresthesia, pain, awoken paresthesia)
and were examined using the Tinel, Phalen, and reverse
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Phalen tests. The Tinel test is assumed positive when
tapping the median nerve along its course in the wrist
worsens the tingling in the distribution of median nerve. The
Phalen test is regarded as positive when holding both wrists
in complete and forced flexion for 1 minute causes
symptoms in the distribution of the median nerve. The
reverse Phalen test is accepted positive when maintaining
the fingers and wrists in full extension for 1 minute causes
the symptoms.

Subjects were excluded from the study if they had
diabetes mellitus, acromegaly, hypothyroidia, kidney or
connective tissue disease, malignancy, cervical disc disease,
lateral epicondylitis, tenosynovitis of DeQuervein, trigger
finger, fibromyalgia, history of distal radial fracture, or a
history of surgery for CTS.

Nerve conduction studies were performed at room
temperature, 25°C, with four electrode electroneuro-
myography (ENMG) devices (Medelec Synergy) while
patients were lying supine. Bilateral median motor nerve
distal latencies, median motor nerve conduction velocities,
median sensory nerve conduction velocities from the wrist
to second digit and wrist to palm, and motor and sensory
action potential amplitudes were measured. Bilateral ulnar
nerve sensory and motor conduction studies were performed
to exclude any possible diseases. The severity of carpal
tunnel syndrome was classified as mild, moderate, or
advanced according to the American Association of
Electrodiagnostic Medicine guidelines23).

Assesment of hand grip strength was evaluated with a
Jamar dynamometer. Measurements were taken while the
patients were sitting with the elbow flexed at 90°, and with
the forearm and wrist in the neutral position24). The mean of
three measurements was used in the analysis.

Pinch grip strength was measured in the dominant
extremity by pinchmeter in three different positions for
lateral, tip and tripod pinches. Three measurements were
made and the mean value was used24).

Sense of touch was evaluated by the Static 2 Points
Discrimination test (2-PD) and the Semmes Weinstein
Monofilament test (SWMT) using 2.83, 3.61 and 4.31
filaments24). The mean values of the first three digits of the
dominant extremity were calculated.

The Purdue Pegboard Test (PPT) was used for fine motor
activity evaluation. It consists of four subtests:1- Fine grip
of dominant hand (PPT 1) 2- Fine grip of non-dominant
hand (PPT 2) 3- Fine grip of bilateral hands (PPT 3) 4-
Assembly of both hands (PPT 4)25).

The depression state of patients was evaluated using the
Beck Depression Scale (BDS). BDS is a self-report
instrument for assessing the severity of depression. It is
composed of 21 items. Scores from 0–9 represent minimal
depressive symptoms, 10–18 mild, 19–29 moderate, 30–63
indicate severe depression22). The validity of BDS for the
Turkish population was shown by Hisli, et al.26).

Statistical analysis were performed using SPSS 17.0 for
Windows. The demographic and clinical characteristics of
patients were evaluated with descriptive statics. Kruskall-
Wallis variance analysis was used for comparisons between
groups. When a difference between groups was found, the

Mann-Whitney U test was used to determine in which group
the difference occurred; values of p<0.05 were considered
statistically significant.

RESULTS

In this study ninety-nine patients with unilateral CTS in
the dominant extremity were evaluated. The demographic
data are summarized in Table 1. The Tinel test was positive
in 72 (72.7%) patients, the Phalen test was positive in 77
(77.8%) patients, and the reverse Phalen test was positive in
74 (74.7%) patients.

Thirty-three patients (33.3%) had mild, 34 patients
(34.3%) had moderate, and 32 patients (32.3%) had
advanced CTS according to the electrodiagnostic results for
the dominant extremity. The demographic and clinical
characteristics of the patients according to severity of CTS
are summarized in Table 2. 

There were no statistically significant differences
between groups regarding age, BMI, duration of disease,
and positivity of clinical parameters (p>0.05). The
comparison of clinical parameters between CTS groups is
summarized in Table 3.

In the comparison of motor functions, there were
statistically significant decreases in tripod and tip pinch
strength between the advanced CTS group and the mild and
moderate CTS groups (p<0.05).

In the evaluation of sensory function, there was a
statistically significant increase in the 2-PD test in the
advanced CTS group compared to the mild and moderate
CTS groups (p<0.05). 

In the PPT, which evaluates the fine motor function, a
statistically significant decrease in the advanced CTS group
in respect to mild CTS group was found only in the subtests
of dominant hand (p<0.05), and there were no differences in
the other tests (p>0.05).

BDS scores  o f  the  advanced  CTS group were
significantly higher than those of the mild CTS group
(p<0.05).

DISCUSSION

Many studies have reported that peak incidence of CTS is
at 55–60 years of life, that women are affected more than
men, and that the right hand is affected more than the left
hand12,27). In our study, mean age and gender of the patients
were consistent with those reported in the literature. The

Table 1. The demographic data of the patients

Patients with CTS

Age (years) (mean ± SD) 49.7 ± 8.4
Females / Males n (%) 70 (70.7)/29 (29.3)
Dominant hand (right) n (%) 98 (99)
(left) n (%) 1 (1)
BMI (kg/m2) (mean ± SD) 28.8 ± 4.3
Disease duration (months) (mean ± SD) 9.47 ± 6.17

SD: Standard deviation.
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mean age and the gender percentage not differ between the
groups when patients were grouped according to severity of
CTS. 

In our study, we compared motor and sensory functions,
fine motor skills and depression levels of patients with
unilateral CTS, classified as mild, moderate or advanced,
using electrodiagnostic analysis.

It was reported that the weakness of abductor pollicis
brevis and opponens pollicis might be compensated by
synergistic muscles in CTS, therefore grip strength and
lateral pinch strength are not affected significantly. Tip and
tripod pinch strength rely more on the thenar muscles and
are therefore more suitable measures of motor involvement
in CTS28). In our study, while there were no differences in
grip strength or lateral pinch strength with respect to disease
severity, decreases in tip and tripod pinch strength were seen
in the mild,  moderate and advanced CTS groups
respectively, consistent with reports in the literature.
Similarly Keskin, et al.21) reported that tripod pinch strength
was decreased in these three groups.

In this study, 2-PD and SWMT were used to evaluate the
sensory function of patients. Katz, et al.29) reported that 2-
PD assesses median nerve dysfunction directly and served
as a standard tool for assessing the results of carpal tunnel
surgery. While we found statistically significant differences
between advanced and moderate CTS (p<0.05), and
between advanced and mild CTS (p<0.05) for 2-PD, we did
not find any significant difference among the groups for
SWMT (p>0.05). Pagel, et al.30) suggested that SWMT has

no utility in diagnosing electrodiagnostically confirmed
CTS patients. Contrary to our results, Keskin, et al.21)

reported that values of SWMT were significantly higher in
advanced CTS patients than in mild or moderate CTS
patients. 

Different subtests of PPT are used for functional
evaluation of fine motor control of both hands in CTS31,32).
In the literature, twenty patients with unilateral moderate
CTS, symptom duration of 2.7 years, and twenty healthy
controls were compared for fine motor control activity using
PPT. Patients with CTS had bilateral deficiencies in four
subtests of PPT with respect to healthy controls, and
bilateral deficiencies in fine motor control and tip pinch
strength were found to negatively correlate with symptom
duration and intensity of pain32). In our study, while there
was a significantly decrease in the subtest of PPT of the
dominant hand in the advanced CTS group compared to the
mild CTS group (p<0.05), there were no differences in the
other subtests of PPT (p>0.05). We suggest that this
situation is related to symptom duration. The mean
symptom duration in our study was 9.47±6.17 months,
which was considerably shorter than the symptom duration
reported in the study cited above.

Chan, et al.16) found that depression scores of patients
with CTS were 1-1.5 standard deviation greater than those
of healthy controls. Similarly Tekeoglu, et al.22) found that
depression scores were higher in patients with CTS than in
controls. However, in this study, there was no significant
association between the intensity of ENMG and BDS

Table 2. Comparison of demographic characteristics and clinical findings

Mild CTS (n=33) Moderate CTS (n=34) Advanced CTS (n=32)

Age (years) (mean ± SD) 49.3 ± 7.6 50.3 ± 10.4 49.6 ± 6.8
BMI (kg/m2) (mean ± SD) 28.6 ± 3.2 29.5 ± 5.1 28.1 ± 4.2
Disease duration (months) (mean ± SD)  8.87 ± 4.83 10.50 ± 7.02 9.00 ± 6.50
Phalen test n (%) 26 (78.8) 27 (79.4) 27 (84.4) 
Tinel test n (%) 25 (75.8) 26 (76.5) 27 (84.4)
Reverse Phalen test n (%) 26 (78.8) 28 (82.4) 28 (87.5)
Paresthesia n (%) 26 (78.8) 26 (76.5) 29 (90.6)
Nocturnal paresthesia  n (%) 29 (87.9) 32 (94.1) 31 (96.9)
Pain n (%) 21 (63.6) 18 (52.9) 22 (68.8)

SD: Standard deviation.

Table 3. Comparison of clinical parameters and results of BDS scores in the patient groups

Mild CTS (n=33) Moderate CTS (n=34) Advanced CTS (n=32)

Grip strength (kg) 22.78 ± 2.58 22.44 ± 2.32 21.97 ± 2.18
Lateral pinch strength(kg) 7.37 ± 0.78 7.16 ± 0.65 7.03 ± 0.88
Tripod pinch strength (kg) 6.86 ± 0.63* 6.54 ± 0.63* 4.57 ± 0.48*
Tip pinch strength (kg) 6.60 ± 0.93* 6.47 ± 0.88* 4.13 ± 0.56*
2-PD test 5.11 ± 0.28* 5.20 ± 0.33* 5.85 ± 0.84*
SWMT 3.33 ± 0.31 3.38 ± 0.23 3.45 ± 0.26
PPT 1 11.72 ± 1.79* 10.85 ± 1.67 10.31 ± 1.71*
PPT 2 13.12 ± 1.59 12.32 ± 1.75 12.53 ± 1.77
PPT 3 17.69 ± 2.88 17.14 ± 2.77 16.56 ± 3.21
PPT 4 4.60 ± 1.05 4.44 ± 0.92 4.12 ± 0.94
BDS 7.36 ± 1.91* 8.17 ± 1.60 8.87 ± 1.62*

* p<0.05.
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(p>0.05), although we did find that BDS scores in the
advanced CTS group were significantly higher than those in
the mild CTS group (p<0.05). The limitations of this study
are absence of a control group and not knowing the
concomitant other psychiatric diseases of the patients.

In conclusion tip and tripod pinch strength, sensation of
touch and fine motor activity of the hand are affected in
direct proportion to the severity of CTS, and depression
levels worsen with severity of CTS. These factors should be
taken into consideration in the diagnosis and treatment of
advanced CTS patients. Further research is needed to
explore this situation with controlled randomised studies
with more participants.
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