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ABSTRACT

Objective: To describe the clinical and epidemiological charac-
teristics of people diagnosed with carpal tunnel syndrome (CTS) 
treated at a hand surgery outpatient clinic of a regional referral 
service. Methods: Interview and specific medical examination of 150 
people diagnosed with CTS underwent, and statistical analysis of 
the results obtained. Results: Women smokers, in the fifth decade 
of life, married, overweight and educated until the elementary level 
prevailed in our study. Arterial hypertension and diabetes were 
the most reported comorbidities, and Durkan’s test was the most 
prevalent. Conclusion: CTS is prevalent in women in their fifth decade 
of life, with bilateral involvement and high school. The hypertension 
and diabetes are the most common diseases in people with CTS. 
Level of evidence IV, Case series.

Keywords: Carpal Tunnel Syndrome. Median Neuropathy. 
Epidemiology. 

RESUMO

Objetivo: descrever as características clínicas e epidemiológicas 
das pessoas diagnosticadas com síndrome do túnel carpal (STC) 
atendidas em um ambulatório de cirurgia da mão de um serviço 
de referência regional. Métodos: Entrevista e exame médico 
específico de 150 pessoas diagnosticadas com STC e análise 
estatística dos resultados obtidos. Resultados: Houve prevalência 
de mulheres tabagistas, na quinta década de vida, casadas, com 
nível de instrução até o nível fundamental. Hipertensão arterial 
sistêmica e diabetes foram as comorbidades mais relatadas e 
o teste de Durkan foi o mais prevalente. Conclusão: A STC é 
prevalente em mulheres na quinta década de vida, com aco-
metimento bilateral e nível de escolaridade até o ensino médio. 
Hipertensão e diabetes são as comorbidades mais frequentes 
em pessoas com STC. Nível de evidência IV, Série de casos.

Descritores: Síndrome do Túnel Carpal. Neuropatia Mediana. 
Epidemiologia.

INTRODUCTION

Carpal tunnel syndrome (CTS) is the most common peripheral 
neuropathy associated with the compression of the median nerve 
at the level of the carpal tunnel. This syndrome is characterized 
by numbness, tingling, and, in advanced cases, weakness of the 
thumb and thenar atrophy.1      

The median nerve is located below the transverse carpal ligament, 
and it provides motor and sensory function for the hand. Its delicate 
positioning makes it susceptible to compression and, in prolonged 
cases, can lead to compression neuropathy.2

The subjects with CTS may describe symptoms in the area of 
median nerve innervation (thumb, index finger, middle finger and 
radial side of the ring finger), as well as pain in thenar eminence 

and, with advanced compression, weakness and atrophy of the 
abductor pollicis brevis and opponens pollicis muscles.3

The overall prevalence ranges between 2.1% and 3% of the popu-
lation.4 Risk factors for this condition include pregnancy, fractures, 
hypothyroidism, rheumatoid arthritis, diabetes, and obesity.5

In most cases, CTS is considered idiopathic. Even with the large 
number of original research on the subject, its etiology and the 
contribution of work on daily routine as a causal agent of this 
condition are still controversial. Moreover, its pathophysiology has 
not been fully clarified. Nerve ischemia by increased pressure within 
the carpal tunnel, vascular alteration and chronic focal compression 
deformation are conflicting opinions described in the literature.6
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This study is justified by the lack of publications in the literature 
presenting the characteristics of people with CTS attended at a 
regional referral service of the Brazilian Unified Health System. Our 
aim is to describe the clinical and epidemiological characteristics of 
people diagnosed with CTS attended in a hand surgery outpatient 
clinic of a university hospital.

METHODS

A cross-sectional observational study of quali-quantitative nature 
was conducted, presenting as design the assessment of patients 
admitted consecutively in the period of six months in the hand 
surgery outpatient clinic of a university hospital. All procedures were 
performed in accordance with the ethical standards determined 
both by the Research Ethics Committee for Research in Human 
Beings (CAAE 17608319.9.0000.8667 and Opinion No. 3,578,491 of 
09/16/2019) and by the 1964 Declaration of Helsinki. The Free and 
Informed Consent Form was obtained from all study participants, 
upon signature of a specific term.
The inclusion criteria were people of both sexes, over 18 years 
old, in an initial appointment at the hand surgery outpatient 
clinic, who presented the clinical diagnosis of CTS written in the 
medical referral of Primary Health Care. People who presented 
cognitive or mental alterations that made the interview impossible 
were excluded, as well as those who did not provide consent 
to this research.
A total of 150 people met the said criteria and were submitted to 
interview and specific medical exam, according to the routine of 
the hand surgery outpatient clinic. To characterize the sample and 
present the results of data collection, qualitative variables (sex, 
smoking, marital status, dominance, affected limb, schooling level, 
and presence of comorbidities) were assessed using absolute 
and relative frequencies, while quantitative (age and body mass 
index — BMI) were assessed using average, standard deviation, 
median, minimum and maximum.
The CTS prevalence was described according to each qualitative 
characteristic, and the association with the use of chi-square 
or exact tests (Fisher’s exact test or likelihood ratio test) was 
verified. Quantitative characteristics were described according 
to CTS and compared with the use of the Student’s t-test or 
Mann-Whitney test.
The IBM-SPSS for Windows version 22.0 was used for the analyses, 
and the software Microsoft Excel 2003 was used for data tabulation. 
The tests were performed with 5% significance level.

RESULTS

Table 1 describes the personal characteristics and associated 
diseases in our sample. A total of 150 people with CTS were 
attended, 120 women (80%) and 30 men (20%), with a mean 
age of 54.1 ± 10.9 years. The mean BMI was 27.3 kg/m2. In 
total, 105 people (70%) did not smoke, 25 (16.7%) reported 
being former smokers and 20 (13.3%) claimed to be smokers. 
Most people declared to be married, corresponding to 96 cases 
(64%), followed by 23 singles (15.3%), 22 divorced (14.7%) and 
9 widow/widowers (6%). Right hand dominance was reported 
in 146 people (97.3%), and left hand dominance in 4 (2.7%). 
The occurrence of symptoms in both hands (bilaterally) was 
reported by 92 people (61.3%), while 58 (38.7%) reported hav-
ing symptoms unilaterally. In relation to schooling, 30 people 

Table 1. Description of the personal characteristics and comorbidities 
of the patients assessed.

Variable Description (N = 150)

Sex, n (%)  
Women 120 (80)

Men 30 (20)
Age (years)  
mean ± SD 54.1 ± 10.9

median (min.; max.) 53.5 (24; 79)
Body mass index (kg/m2)  

mean ± SD 27.3 ± 4.5
median (min.; max.) 26.2 (18.6; 44.5)

Smoking, n (%)  
No 105 (70)
Yes 20 (13.3)

Former smoker 25 (16.7)
Marital status, n (%)  

Single 23 (15.3)
Married 96 (64)
Divorced 22 (14.7)

Widow/Widower 9 (6)
Dominance, n (%)  

Right hand 146 (97.3)
Left hand 4 (2.7)

Occurrence, n (%)  
Unilateral 58 (38.7)
Bilateral 92 (61.3)

Schooling, n (%)  
Literate 30 (20)

Elementary school 79 (52.7)
High School 33 (22)

College 8 (5.3%)
Number of comorbidities  

mean ± SD 2.3 ± 1.7
median (min.; max.) 2 (0; 7)

Systemic Arterial Hypertension n (%)  
No 78 (52)
Yes 72 (48)

Diabetes, n (%)  
No 121 (80.7)
Yes 29 (19.3)

Fibromyalgia, n (%)  
No 107 (71.3)
Yes 43 (28.7)

The mean value of comorbidities presented was 2.3 per person. 
Out of these, systemic arterial hypertension (SAH) was observed 
in 72 cases (48%), while 78 (52%) did not present this condition. 
The presence of diabetes was reported by 29 people (19.3%), 
while 121 (80.7%) did not report the disease. A total of 43 people 
(28.7%) reported treatment for fibromyalgia, while 107 (71.3%) did 
not report the treatment.
Table 2 shows the characteristics of the symptoms mentioned and 
diagnostic tests applied in our sample.

(20%) reported being literate, 79 (52.7%) had elementary school,  
33 (22%) high school, and 8 (5.3%) college.
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Table 2. Description of symptoms and diagnostic tests performed.
Variable Description (N = 150)

Pain, n (%)  
No 21 (14)
Yes 129 (86)

Sensitivity alteration, n (%)  
No 56 (37.3%)
Yes 94 (62.7)

Loss of strength, n (%)  
No 53 (35.3)
Yes 97 (64.7)

Numbness, n (%)  
No 14 (9.3)
Yes 136 (90.7)

Tinel's sign, n (%)  
Negative 69 (46)
Positive 81 (54)

Phalen's maneuver, n (%)  
Negative 85 (56.7)
Positive 65 (43.3)

Durkan's test, n (%)  
Negative 66 (44)
Positive 84 (56)

Flick sign, n (%)  
Negative 52 (34.7)
Positive 98 (65.3)

Time since diagnosis (years)  
mean ± SD 4.6 ± 3.6

median (min.; max.) 4 (0; 18)

of the superficial flexor tendons of the fingers, and any factor that 
increases the contents within the tunnel can compress the median 
nerve, leading to symptoms of paresthesia in its innervation area.7

CTS is more frequent in women between the fourth and sixth de-
cades of life, although this syndrome can be found in men and in 
all age groups, including it has been described in children and 
young people.8 Our studies met the literature, with a prevalence of 
women in 80% of cases and mean age of 54.1 years.
Shiri et al.,9 in a meta-analysis, found that overweight and obese 
people had an increased risk of CTS. Our study also showed 
a significant number of people with BMI above normal values. 
Although no statistical significance was observed, our results can 
be used to promote healthy habits and activities for the population 
and prevent worsening.
In some cross-sectional studies, smoking is recognized as a risk factor 
for CTS;10-12 however, studies on its pathophysiology are scarce. In 
our study, 30% of people reported smoking or were former smokers. 
We believe that further investigations can help verify correlations 
between smoking and the development or worsening of CTS.
Studies by Mattioli et al.13 show that marital status may be associated 
with CTS; however, its results do not clearly justify this correlation, 
suggesting that individual and labor factors should be investigated 
to better elucidate this trend. Our study showed prevalence of 
married people, corresponding to almost twice of those divorced 
and single combined.
Dominance was also investigated in our study, showing prevalence 
of right-handed people, but bilateral symptomatology was reported 
in more than half of the cases.
According to Pourmemari et al.14, the prevalence of CTS in people 
with low education was 60% higher than in those with a high and 
higher level of education. For these authors, people with a higher 
level of education are less at risk of being submitted to decompres-
sion surgery of the median nerve at the level of the carpal tunnel 
compared with low educational level. In our study, more than half 
of the people also had a lower education level than high school, 
and none of them had undergone prior surgical procedure.
One of the most common complications of diabetes is peripheral 
neuropathy, and among focal neuropathies (mononeuritis and 
compression syndromes), CTS is frequent in diabetic people due 
to some alteration in the synovial tissue surrounding the nerve 
and because the nerve presents secondary alteration to high 
blood glucose.15 In our study, there was a prevalence of systemic 
comorbidities, arterial hypertension and diabetes in more than 
half of the cases.
The literature indicates the Tinel’s (50% sensitivity and 67% spec-
ificity) and Phalen’s tests (75% sensitivity and 47% specificity) as 
the most used in clinical practice for the diagnostic aid of CTS.16 
Nowak and Noszczyk17 also report Durkan’s and Phalen’s tests as 
the most positive clinical trials in people with CTS. In our results, we 
found the Durkan’s test as the most prevalent, followed by Tinel’s 
and Phalen’s, respectively. The Flick’s sign maneuver, which consists 
of shaking hands to relieve symptoms of numbness especially at 
night, was the most reported, being present in almost two-thirds 
of people affected by CTS in our sample.
Fibromyalgia is a chronic pain syndrome characterized by gen-
eralized involvement and pain to muscle palpation, in addition 
to fatigue, morning stiffness, non-restorative sleep and cognitive 
symptoms.18 Some studies show that CTS is more common in people 
with fibromyalgia,19 and paresthesia in the extremities is related 
to abnormal sensory perception due to central sensitization, and 
this may interfere with the interpretation of paresthetic symptoms 
in CTS.20 In our study, only age and the presence of fibromyalgia 
influenced the diagnosis of CTS, so that every year of age the 
chance of CTS increased 5%, regardless of the other characteristics 

Pain was reported in 129 people (86%), while 21 (14%) did not 
report symptoms with pain. Sensitivity alteration was reported by 
94 people (62.7%) while 56 (37.3%) did not show this alteration. 
Regarding loss of strength, 97 people (64.7%) reported this symptom 
and 53 (35.3%) denied it. Numbness was reported by 136 people 
(90.7%), while 14 (9.3%) did not report this symptom. Tinel’s test 
was positive in 81 people (54%) and negative in 69 (46%). Phalen’s 
test was positive in 65 people (43.3%) and negative in 85 (56.7%). 
Finally, the Durkan’s test was considered positive in 84 people 
(56%) and negative in 66 (44%). The Flick’s sign maneuver was 
reported by 98 people (65.3%), while 52 (34.7%) did not report it. 
When asked about the time between the onset of symptoms and 
the search for medical care for CTS diagnosis, the mean value 
found was 4.6 years.
Table 3 shows the result of the adjusted model to explain the presence 
of CTS in people according to age and presence of fibromyalgia.

Table 3. Result of the model adjusted to explain the presence of carpal 
tunnel syndrome in patients according to the characteristics assessed.

Variable OR
(95%CI )

p
Inferior Higher Education

Age (years) 1.05 1.01 1.08 0.017
Fibromyalgia 0.34 0.16 0.73 0.006

Multiple logistic regression with Stepwise backward selection method with input and output 
criterion of 5%.

DISCUSSION

The carpal tunnel is the channel in which the floor is formed by the 
carpal bones, and the ceiling is the thick and inelastic transverse 
carpal ligament. In this tunnel, the median nerve is on the surface 
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assessed. We observed in our study that people with CTS and 
fibromyalgia presented a statistically higher mean age than those 
with CTS without fibromyalgia (p = 0.010). The frequency of CTS 
in patients with fibromyalgia was statistically lower than in patients 
without fibromyalgia (p = 0.003).
The positive finding of our study was the high number of cases, which 
included most patients treated at secondary level with the diagnosis 
of CTS in the stipulated period. On the other hand, because our 
hand surgery service is a regional reference for several surrounding 

cities, our results may not present the reality of Primary Health Care 
services. We suggest studies on different levels of health care to 
better evaluate the profile of the person with CTS.

CONCLUSION

CTS is prevalent in women in the fifth decade of life, with bilateral 
occurrence and lower level of education. Systemic hypertension and 
diabetes are the most frequent comorbidities in people with CTS.
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