
Abstract
Initial self-report assessments of symptom severity in 
patients with carpal tunnel syndrome was retrospectively 
examined. At initial evaluation, 86 patients completed 
a self-administered questionnaire previously shown to 
be reproducible, internally consistent, and responsive 
to clinical change. Within the next 2 years, 50 patients 
underwent carpal tunnel release; of the other 36 patients, 
23 were managed adequately with conservative treatment 
alone, and 13 were lost to follow-up. Initial mean symptom 
severity scores were statistically significantly higher for the 
surgery group (P = .000012). Significantly higher symptom 
severity scores on self-administered questionnaires at initial 
evaluation from patients who eventually undergo carpal 
tunnel release may be of value in planning treatment.

Carpal tunnel syndrome (CTS) is the most common 
neuropathy affecting the upper extremity. The 
usual treatment for CTS is conservative and con-
sists primarily of wrist splints and corticosteroid 

injections. Surgical intervention is usually considered only 
when a trial of conservative treatment fails or the patient 
presents with advanced disease.

Conservative therapy may provide temporary symp-
tomatic relief, but most patients, especially those with 
advanced symptoms and thenar atrophy, will not be cured 
without surgery. In a prospective trial of splinting and ste-
roid injection, Gelberman and colleagues1 found that only 
7 (39%) of 18 hands had continued relief at 26 months. 
Therefore, a reliable instrument for predicting a patient’s 
response to conservative measures would be useful in treat-
ment planning.

There are numerous objective measures of disease, 
including 2-point discrimination, provocative maneuvers, 
electrodiagnostic testing, Semmes-Weinstein monofila-

ment testing, abductor pollicis brevis strength testing, and 
observation of thenar atrophy. All these may be useful 
adjuncts in diagnosis, but all have failed to show signifi-
cant correlations with clinical outcome after carpal tunnel 
release (CTR).2 Therefore, in the study of CTS, many 
authors have begun to analyze patient symptoms.3

In 1993, Levine and colleagues4 introduced a self-
administered questionnaire for assessing symptom sever-
ity in CTS. The questionnaire consists of 11 questions 
regarding severity of symptoms, such as numbness, pain, 
and tingling. Patients respond on a scale ranging from 1 
(little to no symptoms) to 5 (severe symptoms). As reported 
by Levine and colleagues, these scales were reproducible 
in the same patient, were internally consistent (coherent 
among items), and responded to clinical change.

Moreover, by measuring symptom severity, these scales 
measure outcome dimensions not captured by traditional 
objective evaluations of median nerve impairment. Results 
from follow-up studies using the same questionnaire showed 
in fact that these scales are considerably more responsive to 
clinical improvement than traditional measures.5

In numerous follow-up studies, investigators have used 
this questionnaire to compare various treatments in dif-
ferent populations.6 To our knowledge, however, no one 
has tried using patient responses to such a questionnaire 
to predict response to conservative treatment and thereby 
predict probability of undergoing surgery. In the study 
reported here, we wanted to determine whether question-
naire responses could be used to predict the likelihood of 
undergoing CTR.

Materials and Methods
During initial consultation in our clinic, 89 patients who 
were diagnosed with primary CTS on the basis of history 
and physical examination completed the questionnaire 
developed by Levine and colleagues.4 All patients com-
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plained of paresthesias in the median nerve distribution, 
and all had a positive Phalen test, a positive Tinel sign at 
the wrist, or both. Only 2 patients had clinically detect-
able thenar atrophy. For 62 of the 89 patients, the clini-
cian was confident making the diagnosis by these history 
and physical findings alone; for the other 27 patients, 
electromyograms (EMGs) were obtained to confirm 
the diagnosis (3 patients were excluded from the study 
because of a negative EMG; the other 24 had an EMG 
positive for CTS).

Treatment for the 86 patients diagnosed with CTS was at 
first conservative and consisted of wrist splints and a vari-
able number of steroid injections. Patients who responded 
favorably to these treatments and expressed satisfaction 
received no further treatment. CTR was offered to patients 
who did not obtain adequate relief after a trial of conserva-
tive therapy. Whether and when to proceed with surgery 
were decided by the patients after a discussion with the 
physician regarding the risks and benefits of the procedure. 
Patients’ questionnaire scores were not considered in the 
treatment process.

After a minimum of 2 years from initial evaluation, 
a chart review was conducted to determine whether the 
patient had undergone CTR. Demographic data, including 
age, sex, worker compensation status, and presence of dia-
betes or other nerve compressions, were recorded. Physical 
examination findings, including Phalen test results, pres-
ence or absence of thenar atrophy, and presence or absence 
of a Tinel sign at the wrist, were also noted. Data were also 
collected regarding number of steroid injections the patient 
received and whether an EMG was obtained. Patients 
with a documented procedure were placed into a surgery 
group. Patients for whom our institution had no record of 
CTR were contacted by telephone to confirm that they had 
not undergone surgery elsewhere. Some of these patients 
did indeed undergo CTR at another institution and were 
included in the surgery group. Those who had not had 

surgery constituted the no-surgery group. Thirteen of the 
86 patients could not be contacted for follow-up and were 
excluded from the study.

For analysis, scores from the 11-item symptom severity 
scale were averaged into a single score for each patient. 
The unpaired Student’s t test assuming equal variances 
was used to determine statistically significant differences 
between the 2 groups with regard to symptom severity 
scores, age, and number of steroid injections. The c2 test 
was used to compare the number of patients of each sex in 
each group and to determine statistically significant differ-
ences between the numbers of patients in each group with 
diabetes, thenar atrophy, a positive Tinel sign at the wrist, a 
positive Phalen test, other nerve compressions, and worker 
compensation claims. Number of patients for whom an 
EMG was obtained in each group was also compared using 
the c2 test.

A sensitivity analysis was performed to study the effect 
of 13 patients’ being lost to follow-up. The data were ana-
lyzed first with all 13 patients included in the surgery group 
and then with all 13 included in the no-surgery group. 
Student’s t test was used to compare symptom severity 
scores between the groups in this sensitivity analysis.

Logistic regression, with initial symptom severity score 
as a single independent variable, was used to determine 
the probability that a patient would undergo surgery. The 
regression returns coefficient m and intercept b, which are 
used to calculate the predictor variable y = mx + b. The 
predictor variable is then transformed into probability of 
occurrence using the equation p = ey / (1 + ey). To account 
for possible differences in absolute symptom severity 
scores among different populations, the entire population 
was divided into quartiles, and a second logistic regression 
was performed on the data using the quartile number as 
a single independent variable. Probabilities for undergo-
ing surgery based on patient quartile number were then 
calculated.
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Table I. Symptom Severity Scores and Patient Demographics
		
				     Surgery Group (n = 50)		 No-Surgery Group (n = 23)					   
				     Mean	    SD		   Mean		     SD		       P

Symptom severity score	   3.27	   0.68		   2.54		    0.56		  .000012
Age in years		  52.86	 15.06		 56.91		  15.05		  .1444
No. injections 	   2.68	   2.11		   1.65		    2.12		  .0290

Table II. Patient Demographics and Clinical Characteristics
			    
			            No. Patients in Each Group			    
			   Surgery	 No Surgery	  
			   (n = 50)	    (n = 23)	   	   c2

Sex								     
	 Male	    13	       8		  0.441
	 Female	    37	     15
Diabetes	      7	       3		  0.912
Other nerve compressions	      2	       2		  0.385
Worker compensation	      1	       0		  0.495
Electromyogram obtained	    14	       9		  0.342
Positive Phalen test	    48	     22		  0.945
Positive Tinel sign 	    40	     18		  0.864
Thenar atrophy	      2	      0		  0.331



Results
Fifty patients underwent CTR within 2 years of initial eval-
uation (surgery group). Twenty-three patients were man-
aged adequately with conservative treatment during the 
2-year follow-up (no-surgery group). Symptom severity 
scores and demographic data for these 2 groups are listed 
in Tables I and II. For all 4 patients with other compressive 
neuropathies, EMGs was obtained; these EMGs showed 
entrapment of the ulnar nerve at the elbow.

Mean symptom severity score was statistically signifi-
cantly higher for the surgery group than for the no-surgery 
group (P = .000012). During the 2-year follow-up, surgery 
patients (vs no-surgery patients) also received statistically 
significantly more steroid injections before surgical inter-
vention (P = .0290).

There was no statistically significant difference between 
the 2 groups with regard to age, sex, presence of diabetes, 
presence of other nerve compressions, or worker compensa-
tion status. There was also no significant difference between 
the numbers of patients in each group with a positive Tinel 
sign, a positive Phalen test, or thenar atrophy. There was no 
statistically significant difference between the numbers of 
patients for whom an EMG was obtained in each group.

For the 13 patients lost to follow-up, mean symptom sever-
ity score was 2.92 (SD, 0.84). When the sensitivity analysis 
was performed, the difference in symptom severity scores 
between the groups remained significant whether all the 
patients lost to follow-up were included in the surgery group 
(P = .000073) or in the no-surgery group (P = .000075).

The logistic regression for predicting surgery on the 
basis of symptom severity score returned a coefficient m 
of 1.8132 and an intercept b of -4.4918, with a standard 
error for m of 0.5138 (P = .0004). Probabilities of surgery 
for given symptom severity scores are listed in Table III. A 
mean score of 2.5 resulted in a 51% probability of surgery, 
a score of 3.0 resulted in a 72% probability, and a score of 
3.5 resulted in an 86% probability.

When the entire population was divided into quar-
tiles based on mean symptom severity score, the logistic 
regression using quartile number as the independent vari-
able returned a coefficient m of 1.0867 and an intercept 
b of -1.6938, with a standard error for m of 0.2989 (P = 
.0003). The quartiles, along with approximate score range 
and probability of surgery, are listed in Table IV. Patients 
in the first quartile had only a 35% chance of surgery, 
whereas those in the second quartile had a 62% probability;  
those in the third quartile, 83%; and those in the fourth 
quartile, 93%.

Discussion
Patients in our population who had higher self-reported 
symptom severity scores at initial evaluation were signifi-
cantly more likely to fail conservative treatment and undergo 
surgery during the next 2-year period. Therefore, the symp-
tom severity questionnaire is useful not only in evaluating 
response to therapy but also in predicting response to thera-
py. We know of no other study in which such a questionnaire 
was used to try to predict response to therapy.

We analyzed many possible confounders to ensure that 
there were no alternative explanations for our findings. 
Indeed, with the exception of number of steroid injections 
received, there were no significant differences between the 
2 groups with regard to any of the baseline demograph-
ics or clinical characteristics noted in Tables I and II. We 
believe that we addressed the most likely potential con-
founders, but there may be other, unknown ones.

One potential limitation of this study is the method of CTS 
diagnosis. For the majority of patients, the diagnosis was 
made without an EMG—consistent with the general approach 
to CTS at our institution. Although we do not believe that 
obtaining an EMG for all patients would significantly alter the 
results, future studies could address this issue.

It is unfortunate that 13 patients were lost to follow-up, 
but the sensitivity analysis still yielded a highly significant 
difference between the symptom severity scores of the 2 
groups, whether the patients lost to follow-up were includ-
ed in the surgery group or in the no-surgery group. These 
results support the conclusion that loss to follow-up is not 
an issue in this study.

Our study results suggest that symptom severity scores 
at initial evaluation may be of use in treatment planning. 
For example, patients in the top quartile of symptom sever-
ity scores, which corresponded to scores higher than 3.5, 
had a 93% probability of surgery. Such a finding could 
suggest to the physician that conservative treatment is 
not likely to be of benefit for such a patient. In this study, 
however, we did not evaluate surgical results. Before early 
surgical intervention is recommended for patients with 
high symptom severity scores, a study comparing out-
comes should be performed—perhaps a randomized trial 
of early surgery versus nonsurgical treatment in patients 
whose initial symptom severity score is higher than 3.5  
or in patients whose score falls in the top quartile of the 
total population.
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Table III. Surgery Probability (P) Based on 
Symptom Severity Score

Score		   P

1.0			   .06
1.5			   .15
2.0			   .30
2.5			   .51
3.0			   .72
3.5			   .86
4.0			   .94

Table IV. Surgery Probability (P) Based on 
Symptom Severity Score Quartile

Quartile	           	 	  Score Range	       P

1				    <2.5	 .35
2				    ≥2.5, ≤3	 .62
3				    >3, ≤3.5	 .83
4				    >3.5	 .93



Our study results show that patients with higher symp-
tom severity scores at initial evaluation are more likely 
to undergo CTR. Although this finding may be useful in 
clinical decision making, further study is needed to outline 
definitive recommendations for treatment.
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