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is practically important as well since it can influence the 
treatment plan. CTS has a pleomorphic presentation,[3] and 
hence, objective severity assessment by electrophysiology is 
very important. The current study was aimed to assess the 
relationship of subjective symptoms of CTS with objective 

Introduction

It is a well‑known fact that psychological factors influence 
manifestations of a physical disease, a classic example 
being back and neck pain.[1] Carpal tunnel syndrome  (CTS) 
is a common entrapment neuropathy with a multitude of 
symptoms.[2] It will be curious to know whether the symptoms 
of CTS correlate more with severity of entrapment or with 
underlying psychological state of the patient. This correlation 
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Abstract

Aim: Carpal tunnel syndrome  (CTS) is the most common entrapment neuropathy and is one of the most common requests for 
electrodiagnosis. We aimed to note the relationship of subjective symptom severity of CTS, with objective electrophysiological severity and 
psychological status of patients. Patients and Methods: One hundred and forty‑four consecutive patients of CTS referred to neurophysiology 
laboratory of a tertiary care hospital over 1 year were prospectively studied. Boston CTS Assessment Questionnaire (BCTSAQ) and 
visual analog scale (VAS) were used to assess subjective symptom severity. Psychological status was assessed by Hospital Anxiety and 
Depression Scale (HADS). Electrophysiological severity of CTS was estimated by median motor distal latency and median to ulnar peak 
sensory latency difference across the wrist. Each parameter in both hands was scored from 0 to 3 depending on the severity grade, and a 
composite electrophysiological severity score (CEPSS) was calculated for each patient by summing up the scores in both hands. Statistical 
analysis was done by Spearman’s rank correlation test. Results: There was significant correlation of BCTSAQ with VAS (P = 0.001), 
HADS anxiety score (P < 0.001), and HADS depression score (P = 0.01). CEPSS had no significant correlation with VAS (P = 0.103), 
HADS anxiety score (P = 0.211), or HADS depression score (P = 0.55). CEPSS had a borderline correlation with BCTSAQ (P = 0.048). 
Conclusions: While the subjective symptoms of CTS are well correlated with psychological factors, their correlation with objective 
electrophysiological severity is weak. Hence, prompt treatment of psychological comorbidity is important in symptomatic management 
of CTS; decision about surgical intervention should be based on electrophysiological severity rather than symptom severity.
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electrophysiological severity and psychological status of 
patients.

Patients and Methods

One hundred and fifty‑one consecutive cases of CTS referred 
to neurophysiology laboratory of a tertiary care hospital 
from May 2014 to April 2015 were taken up for the study. 
They were included once the CTS was demonstrated by 
electrophysiology. Seven were not cooperative for the 
questionnaire assessment, and hence, they were excluded 
from the study. Demographic data and clinical features were 
collected from the remaining 144 patients with a structured 
pro forma. Severity of the symptoms was scored by Boston 
CTS Assessment Questionnaire (BCTSAQ)[4] and visual analog 
scale (VAS).[5] Psychological status of the patients was assessed 
by Hospital Anxiety and Depression Scale (HADS).[6] A brief 
description about the BCTSAQ, HADS, and VAS is given in 
Box 1.

Nerve conduction study  (NCS) was done with Recorders 
Medicare Systems  (India) machine with the following 
settings.[7] Motor nerve conduction: high frequency (HF) ‑ 5 kHz, 
low frequency (LF) ‑ 2 Hz, sensitivity ‑ 5 mV; sensory nerve 
conduction: HF ‑   3  kHz, LF ‑   20  Hz, sensitivity ‑   20 µV; 
F‑wave: HF ‑ 3 kHz, LF ‑ 20 Hz, sensitivity ‑ 5 mV. The room 
temperature was kept at 21–23°C in all the studies. The study 
was done in both upper limbs and the electrophysiology details 
noted included motor distal latency (DL), motor conduction 
velocity, motor compound muscle action potential  (CMAP) 
amplitude, sensory peak latency, sensory nerve action 
potential (SNAP) amplitude, peak sensory latency difference 
along a homologous 8 cm segment of median and ulnar nerves 
across the wrist (P‑W LD), and F‑wave latency. Severity of the 
median DL and P‑W LD were scored from 0 to 3 [Figure 1]. 
A  DL of  <3.9 was considered normal  (score 0); 3.9–6.9 was 
mild (score 1); 7–9.9 moderate (score 2); and ≥10/absent, CMAP 
response was considered severe (score 3). A P‑W LD of <0.4 was 
considered not significant (score 0); 0.4–1.9 was mild (score 1); 
2.0–2.9 was moderate  (score 2); and  ≥3.0/absent, SNAP was 
considered severe (score 3). A composite electrophysiological 

Figure  1: Scoring of the severity of the electrophysiology 
variables: Median motor distal latency and palm‑wrist sensory 
peak latency difference. Composite electrophysiology severity 
score is calculated by adding of individual scores of distal 
latency and palm‑wrist sensory peak latency difference from 
right and left hands

severity score (CEPSS) was calculated by adding both DL and 
P‑W LD severity scores from the right and left sides [Figure 2].

Correlation between symptom score variables (BCTSAQ, VAS), 
psychological variables  (HADS), and electrophysiological 
variables (CEPSS) was done with Spearman’s rank correlation 
test. The magnitude of correlations between variables was 
compared and corresponding “P” values were used for 
defining significance. First, a ρ value was calculated and then 
corresponding “P” value was assigned using t distribution. 
A  P  ≤  0.05 was considered statistically significant. SPSS 
16.0 statistical software package was used for analysis.

Results

Out of 144 patients with CTS in our study, 29 were males and the 
mean age was 44.6 years (range 23–74 years). Symptoms were 
bilateral in 111, right sided in 20, and left sided in 13 patients. 
Forty‑three patients had symptoms for <6 months, 31 had for 
6–12  months, and 70 presented after 12  months of starting 
symptoms. Specific hand postures only evoked symptoms in 
63 patients and the rest had spontaneous symptoms as well. 
Seven patients were hypertensive, 11 patients were diabetic, 
and two patients had rheumatoid arthritis.

Electrophysiological severity scores
The median DL severity score  (right and left put together) 
ranged from 0 to 5. P‑W LD severity score was in the range 

Figure 2: Plot of the composite electrophysiology severity score 
of patients

Box 1: A brief description about Boston Carpal Tunnel 
Syndrome Assessment Questionnaire, visual analog 
scale, and Hospital Anxiety and Depression Scale

Questionnaire Description
BCTSAQ A questionnaire with 11 questions assessing the 

severity of nocturnal hand/wrist pain, daytime hand/
wrist pain, numbness, tingling, weakness, and grasping 
of objects. Each response is graded from 1 to 5

VAS A psychometric response scale used to quantify 
subjective characteristics, which are otherwise 
difficult to measure. The respondents specify 
their level of pain by indicating a position along a 
continuous line between two end‑points

HADS A 14‑item scale that generates ordinal data. Seven items 
relate to anxiety and the rest seven relate to depression. 
Each item is scored from 0 to 3 and so a person can 
score between 0 and 21 for either anxiety or depression

BCTSAQ = Boston Carpal Tunnel Syndrome Assessment Questionnaire, 
VAS = Visual analog scale, HADS = Hospital Anxiety and Depression Scale
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1–6 and the CEPSS was 5.38 (range 1–11). If median DL alone 
was taken, 26 patients were negative for CTS.

Symptom severity scores
The BCTSAQ score ranged from 11 to 47  (median 32) and 
VAS score ranged from 4 to 9  (median 7). HADS anxiety 
score was 0–21 (median 8) and HADS depression score was 
0–15 (median 7).

Statistics
Spearman’s rank correlation test showed significant 
correlation between the two symptom scores, BCTSAQ 
and VAS  (P  =  0.001). There was significant correlation 
of BCTSAQ with HADS anxiety  (P  <  0.001) and HADS 
depression  (P  =  0.01) scores  [Table  1]. The CEPSS had no 
significant correlation with VAS (P = 0.103), HADS anxiety 
score  (P  =  0.211), or HADS depression score  (P  =  0.55). 
Correlation of CEPSS with BCTSAQ just reached statistical 
significance (P = 0.048).

Discussion

CTS is the most common entrapment neuropathy and is one 
of the most common referrals to a neuro‑electrophysiology 
laboratory. [8] Usual symptoms include dull  aching 
discomfort, paresthesia, weakness/clumsiness, dry skin, 
and swelling/color change in the hand. Provocative factors 
include sleep, sustained hand positions, and repetitive hand 
or wrist actions; the symptoms mitigate by changing hand 
posture or shaking the wrist.[9] Historically, the diagnosis 
of CTS is a combination of clinical and electrophysiological 
features. The details of the clinical and electrodiagnosis 
of CTS and the current management guidelines are 
published.[10,11]

Like many other physical diseases with pain and discomfort, 
psychological status of the patient may be contributing 
to the physical symptoms of the disease.[12] Although 
electrophysiology is very important in confirming the 
diagnosis, electrodiagnostic stratification may not be 
corroborating with pain sensitivity.[13] Why some patients with 
milder entrapment have severe symptoms? Does psychological 
factors have any role in increasing pain sensitivity and hence 
severity of symptoms? In this scenario, the current study was 
designed to see the correlation of severity of symptoms of CTS 
with electrophysiological severity and psychological status of 
patients.

The symptom severity was scored by a well‑validated 
self‑assessment test, BCTSAQ[4] and VAS.[5] HADS[6] was used to 
assess psychological status. Scoring of the electrophysiological 
severity of the CTS was by a composite score  (CEPSS) 
comprising the four‑point severity scores of median motor DL 
and P‑W LD from both hands.

Similar to classical epidemiological studies, females 
outnumbered males (3.9:1) in our study; however, our patients 
were a decade younger, the mean age being 44.6  years.[14] 
Since ours was a laboratory‑based study collecting patients 
referred for an electrodiagnosis, all were symptomatic; 77% 
had bilateral symptoms. About half were symptomatic for more 
than a year; 56.3% had spontaneous symptoms, while the rest 
had symptoms with provocative posture only. Most patients 
had moderate to severe symptoms (median VAS score 7 and 
median BCTSAQ score 32). Psychological symptoms were 
present in most patients with generally significant involvement 
(median HADS anxiety score 8 and depression score 7).

A CEPSS incorporating median DL and P‑W LD detected all 
cases, whereas DL alone did not detect 26. The severity scoring 
of each variable was from 0 to 3, and hence, the maximum 
possible score was 12, taking both sides together. Although the 
score ranged from 1 to 11, the median score was 5.38, suggesting 
a mild to moderate involvement in most patients.

Statistical analysis showed a good correlation between the 
two symptom grading tools, the BCTSAQ and VAS. The 
BCTSAQ score correlated well with both HADS anxiety and 
HADS depression, suggesting that CTS symptom severity has 
a direct relation to the psychological status of patients. The 
electrophysiological severity (CEPSS) was not correlated with 
symptom severity as assessed by VAS (P = 0.103) but correlated 
with another symptom grading tool, BCTSAQ. However, this 
correlation was of only borderline significance (P = 0.048). The 
CEPSS was not correlating with psychological status (HADS 
anxiety or depression). This means that the symptoms of 
CTS are correlated more with psychological status of the 
patient rather than the electrophysiological severity of the 
disease. The subjective‑objective discordance in CTS severity 
observed here and in few other studies[13] goes in hand with 
observations stating that illness behavior is a better predictor 
of pain intensity in CTS and musculoskeletal pain syndromes 
than demographic factors and objective measures of disease 
activity.[15,16] This is practically important as well since the 
release of entrapment alone may not alleviate the symptoms of 
CTS. Katz et al. had shown that despite surgical release of CTS, 
economic and psychosocial variables had a strong influence 
upon both return to work and the extent of symptom relief at 
6 months.[17] Hence, it may be argued that sometimes surgical 
release may not be required if the psychological factors are 
properly dealt with, at least in a percentage of cases having 
symptoms out of proportion to the objective entrapment by 
electrodiagnostic study.

A recent study showed slightly contradictory results.[18] 
Symptoms and signs are characteristic of CTS  (using CTS‑6 
and Levine scale) significantly but incompletely coincided 
with electrophysiological testing in that study. However, 
the psychological factors did not correlate with objective 
electrophysiology, as noted in our study.

Table 1: Statistical analysis of different variables

Variables Spearman’s correlation (ρ) P
BCTSAQ versus VAS 0.281 0.001
BCTSAQ versus HADSanx 0.342 <0.001
BCTSAQ versus HADSdep 0.214 0.01
EP score versus BCTSAQ 0.319 0.048
EP score versus VAS 0.13 0.103
EP score versus HADSanx 0.105 0.211
EP score versus HADSdep 0.05 0.55

A P≤0.05 is considered significant. BCTSAQ = Boston Carpal Tunnel 
Syndrome Assessment Questionnaire, EP = electrophysiology, VAS = Visual 
analog scale, HADSanx = Hospital Anxiety and Depression Scale, anxiety 
subset, HADSdep = Hospital Anxiety and Depression Scale, depression subset
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Tricyclic and other antidepressant drugs are commonly 
used in the management of neuropathic pain including that 
of CTS.[2,9] Besides the classical presynaptic monoaminergic 
effect, other pharmacological mechanisms such as interference 
with opioid system, interaction with N‑methyl‑D‑aspartate 
receptors, and ion channel effects are hypothesized behind their 
analgesic role.[19] The current study suggests that apart from 
the above‑mentioned mechanisms, their effect in management 
of CTS may at least be partly due to the antidepressant action 
itself.

NCS is the strongest predictor of outcome in CTS,[20] and 
hence, in the light of the current study, we recommend 
that decision on surgical release of CTS should be based on 
objective electrophysiology rather than on symptom severity. 
The magnitude of symptoms should not be negated since we 
know that asymptomatic slowing across wrist in median nerve 
is not uncommon.[21]

Conclusions

Subjective symptoms of CTS are more correlated with 
psychological factors than with the objective electrophysiological 
severity of the disease. Prompt treatment of psychological 
comorbidity is important in the control of symptoms in CTS. 
The effect of antidepressant drugs may be related to their 
antidepressant property also, apart from the analgesic effect. 
Surgical decision in CTS should be based on electrophysiological 
severity rather than on symptom severity alone.
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