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Abstract
Background. Carpal tunnel syndrome (CTS) occurs as  a  result of  compression of  the  median nerve 
at the wrist. The Quick Disabilities of the Arm, Shoulder, and Hand (QuickDASH) questionnaire is a self-
administered region-specific outcome instrument which measures symptom severity and functional status.

Objectives. The aim of this study was to evaluate the clinical and electrophysiological relationship with 
QDASH scale in CTS.

Material and methods. The study included 99 females and 22 males in total out of 121 idiopathic CTS 
patients with the mean age of 47.9 ±9.5 years. Patients were divided clinically and electrophysiologically 
into 2 groups as severe and mild based on modified criteria defined by Italian CTS working group. Pain se-
verity was evaluated by visual analog scale (VAS). Patients were evaluated functionally by QDASH scale and 
the relationship between clinical and electrophysiological effect intensity (degree) was examined.

Results. QDASH scores were found significantly high in female patients, in patients with long disease duration 
(6 years and more), patients with clinically severe symptoms, and the ones with positive phalen test in both 
hands. Statistically significant positive relationship was found between QDASH scores, disease duration and 
clinical severity. However, no relationship was found between electrophysiological severity and QDASH. 
A mild and positive correlation was observed among disease duration, clinical severity and VAS. A small and 
positive correlation was detected between VAS and QDASH.

Conclusions. Although electrophysiological findings were prioritized in the follow-up and treatment 
strategies of CTS patients, clinical and patient-oriented assessment scales should be dealt together. Despite 
the electrophysiological findings, we believe that individual differences are effective in clinical and functional 
capacity. We conclude that since QDASH scale has a simple applicability in a short time, it can be used for 
assessing the symptom severity and disability of patients with CTS.
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Introduction 

Carpal tunnel syndrome (CTS) occurs as a result of com-
pression of the median nerve at the wrist, and this con-
stitutes about 90% of all entrapment neuropathies. CTS 
prevalence varies between 2% and 3% in the general popu-
lation.1 It is seen 3 times more often in women than in men. 
It is most commonly observed in women between the ages 
of 40 and 60 years.2 

The most common symptoms are pain and paresthesia 
in the hand. Paresthesia is evident in the first 3 fingers and 
the radial side of the 4th finger. The symptoms get worse 
at night and patients try to reduce the physical disturbance 
by shaking their hands.1 Sensory symptoms are also felt 
in  areas other than the  median nerve innervation and 
the whole hand is affected.3 In addition, pain and pares-
thesia may spread to the forearm and shoulder; this phenom-
enon has been associated with central sensitization.4,5 Some 
of the patients feel that their hand is swollen, even if it is not, 
and their complaints are evident in the morning. As the CTS 
progresses, paresthesia starts to occur also in the morning. 
In a further period, muscle weakness in the thenar area and 
atrophy occur. The thumb cannot do abduction and opposi-
tion. In a small number of cases, there may be findings of au-
tonomic sympathetic nerve involvement in median nerve 
distribution area.6 Continuous wrist extension and flexion, 
and repetitive hand movements aggravate the symptoms. 

Paresthesia occurs in median nerve innervation area 
with the percussion of median nerve at  the wrist (Ti-
nel’s sign) or passive wrist flexion (Phalen’s maneuver). 
Although radiological methods such as ultrasound and 
magnetic resonance imaging (MRI) are used for diagnosis, 
electrophysiological studies are the gold standard.7 

The Disabilities of the Arm, Shoulder and Hand (DASH) 
scale was developed by Hudak et al. in 1996 to evaluate 
the symptoms and physical functions of the patients with 
pathology of the upper extremities, and it was found to be 
reliable in evaluating CTS results.8 The Quick Disabilities 
of Arm, Shoulder and Hand (QDASH) scale is a short-
ened and improved version of DASH, and the validity and 
reliability of Turkish version was shown in patients with 
CTS.9,10 In this study, we aim to assess the patients with 
CTS by QDASH (functionally) and to examine the relation-
ship between clinical and electrophysiological findings. 

Material and methods

In this study, 121 patients with idiopathic CTS were evalu-
ated according to the CTS diagnostic criteria of the Ameri-
can Academy of Neurology (AAN).11 Patients with neuro-
logical, endocrinological, orthopedic, rheumatologic and 
upper extremity surgery history were excluded. The de-
mographic data of the patients is shown in Table 1. Patients 
were examined in 2 groups as mild and severe (Table 2, 3) 
according to  clinical and electrophysiological findings 

Table 1. Demographic characteristics

Characteristics 
of patients n = 121 %

Age 
mean ±SD 47.9 ±9.5 –

Gender 
female
male 

99
22

81.8
18.2

Occupation 
worker 
officer 
housewife

42
7

72

34.7
5.8
59.5

Hand dominance
right 
left 

114
7

94.2
5.8

Education
illiterate 
primary school
secondary school 
high school
university 

10
66
16
19
10

8.2
54.5
13.2
15.7
8.4

Duration of disease
<1 year
2–5 years
6–9 years
≥10 years

55
47
9

10

45.5
38.8
7.4
8.3

Table 2. Clinical classification in CTS

Severity Clinical history and objective findings

Mild

0 asymptomatic

1 only night paresthesia

2 night and day paresthesia

Severe

3 sensory loss

4
in the median innervated thenar muscles atrophy  
and/or weakness

5 paralysis in the median innervated muscles

Table 3. Electrophysiological classification of CTS according to median 
nerve conduction study findings

Severity Electrophysiological findings

Mild

0 negative CTS: normal findings

1
minimal CTS: in the palm–wrist segment abnormal 
sensory conduction study or abnormality  
in 4th f. comparative tests 

2
mild CTS: abnormal sensory transduction  
in finger (1, 2, 3)–wrist segment 

Severe 

3
moderate CTS: abnormal sensory transduction  
in finger (1, 2, 3)–wrist segment and prolonged  
motor distal latency

4
severe CTS: absence of SNAP in the finger (1, 2, 3)–wrist 
segment prolonged motor distal latency

5 extreme CTS: absence of CMAP and SNAP

CTS – carpal tunnel syndrome; SNAP – sensory nerve action potential; 
CMAP – compound muscle action potential; finger (1, 2, 3)–thumb, index 
and middle finger.
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on the basis of modified criteria that were defined by Ital-
ian CTS working group.12–14 Pain severity was evaluated 
by Visual Analogue Scale (VAS). Patients were examined 
functionally by QDASH scale and the relationship between 
clinical and electrophysiological response severity was ex-
amined. A neurological examination of the patients, elec-
trophysiological examination and QDASH disability scale 
were conducted by 2 neurologists. Additionally, patients 
of treatments were recorded according to the disease du-
ration. There were 55 patients whose duration of disease 
was >1 year. Out of that group, 22 patients were treated 
conservatively and the other 23 patients were not treated 
because they were newly diagnosed with CTS. The group 
of 47 patients whose duration of the disease was 2–5 years 
was only conservatively treated, e.g., by teaching patients 
how to use their hands in daily activities and how to use 
a splint. Patients whose duration of disease was 6–9 years 
and over 10 years were treated with medical, physical and 
kinesio therapies, and they also underwent surgery.

The study was carried out in accordance with the Decla-
ration of Helsinki. Patients were informed about the details 
of the study. The study was approved by the local ethics 
committee of Dıskapı Yıldırım Beyazıt Training and Re-
search Hospital (19/24–2015).

QDASH is a shortened version of the DASH scale that was 
developed to measure the physical symptoms and function 
of patients with upper extremity pathology. The questionnaire 
consists of 2 scales; one of them is the disability and symptoms 
scale with 11 items, and also an optional scale related to work-
ing, sport and playing instruments. There are 5 answer choices 
to each question. One point is given for the mildest symptom 
or functional status, 5 points for the most severe symptom 
or functional status. A score is calculated by the following 
formula: total points of n/n) − 1 × 25 (where  n is the total 
number of questions) and if there is more than 1 unanswered 
questions, the QDASH score cannot be calculated. The score 
varies from 0 to 100. Our patients did not answer the questions 
in the optional scale because of the sociocultural situation, 
which is why the scale was not evaluated.

Electrophysiological examination was done by Dantec-
Keypoint (Alpine Biomed ApS., Skovlunde, Denmark) us-
ing surface electrodes and the temperature of extremity 
was kept above 31°C. The median sensorial conduction 
velocity in the 2nd finger-wrist segment and ulnar nerve 
sensorial conduction velocity in 5th finger-wrist segment 
were studied antidromically. For median nerve sensorial 
conduction, velocity ≥50 ms for sensory nerve action po-
tential (SNAP) and amplitude ≥20 μv were considered nor-
mal. For ulnar nerve sensory conduction, velocity ≥50 ms, 
SNAP amplitude ≥17 μv were considered normal. Also, 
it was interpreted in favor of CTS that in the 4th finger-
wrist, segment median and ulnar sensory peak latency 
difference was longer than 0.5 ms.15 

The median nerve motor conduction velocity was re-
corded from the abductor pollicis brevis muscle. It was 
stimulated in 8 cm proximally from the active electrode 

and the antecubital fossa. Motor distal latency <4.2 ms, 
conduction velocity ≥50 ms and over, and median nerve 
compound muscle action potential (CMAP) amplitude 
≥4 mV were considered normal. Ulnar nerve was stimu-
lated in 7 cm proximally from the active electrode, under 
and over the elbow and recorded from abductor digiti 
minimi muscle. For motor conduction velocity ≥49 ms 
was considered normal. The ulnar nerve CMAP ≥6 mV 
was considered normal.15 

Statistical analysis

All statistical analyses were performed using the Statisti-
cal Package for the Social Sciences (SPSS), v. 15.0 for Win-
dows (SSPS; Chicago, USA). Descriptive values were stated 
as “number” and “percent”. According to the data distribution, 
variables were defined as mean ±standard deviation or me-
dian (min–max). At the end of the evaluation, categorical data 
was compared using χ2 test. According to the data distribu-
tion, to compare paired numerical data, the Mann-Whitney 
U-test or the Student’s t-test were used. For the comparison 
of more than 2 pieces of data, the Kruskal-Wallis or the one-
way ANOVA test were used. The  relationship between 
the variables was tested by Pearson’s or Spearman’s correla-
tion analysis, according to the distribution of the parameters. 
The significance level was set at p < 0.05.

Table 4. The distribution of QDASH scores according to clinical  
and electrophysiological data

Characteristics of patient QDASH p-value 

Gender
female
male 

52.5 ±20.1
32.7 ±19.5

0.0001*

Duration of disease
<1 year
2–5 years
6–9 years
≥10 years

43.3 ±22.4
50.4 ±20.6
64.3 ±7.2
58.7 ±16.1

0.01*

Phalen right
positive
negative

54.5 ±19.4
39.3 ±21.1

0.0001*

Phalen left
positive
negative

57.0 ±19.9
41.1 ±19.8

0.0001*

Tinel right
positive
negative

52.4 ±20.1
43.0 ±22.0

0.01

Tinel left
positive
negative

52.1 ±21.7
45.8 ±20.5

0.10

Clinical severity 
mild 
severe 

45.9 ±20.6
71.9 ±7.8

0.0001*

EMG severity 
mild
severe 
right severe – left mild
left severe – right mild

45.4 ±18.3
50.4 ±22.7
60.0 ±15.1
32.7 ±14.0

0.05

* p < 0.5 is statistically significant.
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Results

This study included 99 females and 22 male patients 
(the mean age was 47.9 ±9.5 years). CTS was found on 1 side 
in 24 patients, bilaterally in 97 patients. In total, CTS was 
detected electrophysiologically in  218  hands. QDASH 
values were found significantly high (Table 4) in female 
patients (p = 0.0001), in patients whose duration of disease 
is >6 years (p = 0.01), patients with severe clinical symp-
toms (p < 0.0001), and patients with positive Phalen’s test 
in both hands (p = 0.0001). 

In female patients (p = 0.02), in patients whose duration 
of the disease is >6 years (p = 0.02) and in patients with 
positive Phalen’s test on the right hand (p = 0.01), with 
clinical (p = 0.02) and severe EMG findings (p = 0.01), VAS 
results were found significantly high.

In a correlation analysis, a statistically significant posi-
tive relationship was found between QDASH results, 
duration of the disease (r = 0.30; p = 0.001), and clini-
cal severity (r = 0.43; p = 0.0001). Statistically significant 
positive mild relationship was found between VAS results, 
duration of the disease (r = 0.28; p = 0.002) and clinical 
severity (r = 0.23; p = 0.01). Statistically significant positive 
moderate relationship was found between severe clinical 
symptoms and EMG severity (r = 0.27; p = 0.002).

Discussion

In this study, we examined the relationship between 
QDASH scale and clinical electrophysiological findings 
in CTS. As stated in the literature, CTS was found more 
often in female patients and in the dominant hand (about 
94.4% of the patients were right-handed).1,2,15 Although 
CTS is usually bilateral, both clinically and electrodiag-
nostically, especially in  idiopathic cases, the dominant 
hand may be affected more severely. In  patients with 
a positive bilateral Phalen’s test and a positive Tinel’s test 
on the right, QDASH scores were high. The sensitivity 
of the Phalen’s test ranged from 67 to 83% and its specificity 
from 40 to 98%. The sensitivity of the Tinel’s test ranged 
from 48 to 73%, and its specificity from 30 to 94%.16 

QDASH results were high in patients whose duration 
of the disease was >6 years and in patients with severe clinic 
symptoms. Also, in a correlation analysis, we found a posi-
tive correlation between disease duration and clinical sever-
ity with QDASH results. However, no relationship between 
the electrophysiological level and QDASH results was found. 

Itsubo et al. have applied preoperative and postoperative 
QDASH disability scale to patients with CTS but they did 
not find any relationship between electrophysiological 
findings. They reported a correlation with QDASH results 
and clinical severity in patients who were evaluated post-
operatively – in this study, similar results were obtained.17 
In addition, in various studies, it was stated that there was 
no relationship between scales that were used to evaluate 

symptom severity and functional status in CTS and elec-
trophysiological findings.17–19 Chan et al. did not find any 
relationship between symptom severity and functional 
status with electrophysiological findings in patients with 
mild CTS. They reported that all of the tests were re-
quired to be applied in evaluation of CTS.18 Longstaff et al. 
did not find any correlation between symptom severity 
and electrophysiological findings in patients with CTS 
who underwent a preoperative and postoperative scan 
retrospectively.19 De Campos et al. reported that in CTS, 
paresthesia, disability and nocturnal symptoms were not 
associated with electrophysiological findings.20 

Electromyogram (EMG) is the most sensitive test for 
the  diagnosis of  CTS. In  the  literature, it  is  reported 
that the sensitivity of the median nerve studies ranges 
from 49 to 84%, its specificity from 95 to 99%.6 How-
ever, as stated above, in the studies, no correlation was 
found between sensory symptom severity and electro-
diagnostic data in CTS. This is mainly because in elec-
trophysiological studies, thick myelinated Aβ fibers are 
evaluated. However, pain and paresthesia symptoms are 
related to the thin myelinated Aδ fibers, neuropathic pain 
is located in the unmyelinated C fibers. Thin and thick 
myelinated fibers are affected at different stages of CTS. 
Thin fibers are affected in the early stages of the illness. 
Another reason for the lack of correlation between sen-
sory symptom severity and electrodiagnostic findings 
is the central sensitization and plasticity that is triggered 
by abnormal median nerve imputes.21 In clinical stud-
ies, laser-evoked potentials, sympathetic skin responses 
and quantitative sensory tests show that thin fibers were 
affected in CTS. However, no relationship was detected 
with electrophysiological data.21 Skin biopsy is the gold 
standard for demonstrating the affection of thin fibers. 
Recently, Schmind et al. found a reduction in the density 
of intra-epidermal fibers in CTS histopathologically, and 
it has been reported that there was no correlation between 
this result and electrophysiological findings.22 

In other studies, it is suggested that in CTS symptom 
pathogenesis C-fibres are not effective but Aδ fibers play 
an important role, and in CTS a correlation was reported be-
tween spontaneous pain intensity and Aδ fiber function.21,23 
In our study, we found a mild correlation in the duration 
of the disease, clinical symptom severity and QDASH val-
ues with VAS scores that evaluated pain severity. Similarly, 
Koldas et al. reported moderate correlation between VAS 
and QDASH in their CTS QDASH Turkish version reli-
ability and validity study.10 İmaeda et al. found a correlation 
between VAS and QDASH in the validity and reliability 
study of QDASH scale.24 Recently, Yücel et al. reported  that 
QDASH was well correlated with pain and paresthesia, and 
they suggested that QDASH questionnaire appears to be 
more practical for carpal tunnel release patients.25 Although 
VAS values were found high in the patients with severe elec-
trophysiological findings, we did not find a correlation be-
tween electrophysiological severity level and VAS. 
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As a result, we found that in patients with CTS, QDASH 
values were related with clinical severity and the duration 
of the disease. Although we found a positive correlation 
between clinical severity level and EMG results, there was 
no corelation between QDASH results and EMG results. 
These  findings are consistent with the  inconsistencies 
between symptoms in CTS and electrophysiological data 
that was previously reported in the literature. However, 
in the clinical follow-up and treatment strategies of CTS 
patients, clinical, electrophysiological findings and pa-
tient-centered assessment scales should be considered to-
gether. Despite the electrophysiological findings, we think 
that individual differences are effective, while their clini-
cal and functional capacities are being evaluated. We are 
of the opinion that QDASH scale can be applied in a short 
time and can easily be used for patients with CTS to evalu-
ate the symptom severity and disability. 
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