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PREVALENCE OF HYPOTHYROIDISM IN PATIENTS WITH CARPAL
TUNNEL SYNDROME PRESENTING IN A TERTIARY CARE HOSPITAL

PREVALENCIA DO HIPOTIREOIDISMO EM PACIENTES COM SI’NDBOME DO
TUNEL DO CARPO ATENDIDOS EM UM HOSPITAL DE REFERENCIA

Abstract

Objective:  To determine the frequency of
hypothyroidism in patients presenting with
carpal tunnel syndrome at tertiary care hospital.
Study Design: Descriptive cross-sectional study.
Place and Duration of the Study: Neurology
Department, Pak Emirates Military Hospital
Rawalpindi, from 09-12-2025 to 08-03-2026.
Methodology: This descriptive cross-sectional
study was conducted on 183 adults with
clinically and electrophysiologically confirmed
CTS. Ethical approval was obtained prior to data
collection and written informed consent was
obtained from patients before recruitment. Blood
samples were analyzed for TSH and free T4 to
identify hypothyroidism. Data were analyzed
using SPSS, with continuous variables reported
median (IQR) and categorical variables as
frequencies and percentages; associations were
tested using chi-square or Fisher’s exact test (p
<0.05). Results: Among 183 CTS patients,
median age and BMI was 40 years and 24 kg/m?,
respectively; 65% were female and 60% from
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Resumo

Objetivo:  Determinar a frequéncia do
hipotireoidismo em pacientes que apresentam
sindrome do tdnel do carpo em um hospital de
atendimento tercidrio. Desenho do estudo:
Estudo descritivo transversal. Local e duracéo
do estudo: Departamento de Neurologia,
Hospital Militar Pak Emirates de Rawalpindi,
de 09/12/2025 a 08/03/2026. Metodologia: Este
estudo descritivo transversal foi realizado em
183 adultos com STC clinicamente e
eletrofisiologicamente confirmada. A aprovacéo
ética foi obtida antes da coleta de dados e o
consentimento informado por escrito foi obtido
dos pacientes antes do recrutamento. Amostras
de sangue foram analisadas para TSH e T4 livre
a fim de identificar o hipotireoidismo. Os dados
foram analisados utilizando o SPSS, com
variaveis continuas relatadas como mediana
(IQR) e variaveis categéricas como frequéncias
e porcentagens; as associagdes foram testadas
utilizando o teste qui-quadrado ou o teste exato
de Fisher (p < 0,05). Resultados: Entre os 183
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urban areas. Hypothyroidism was observed in
13.1% patients. Stratified analysis showed
significantly higher prevalence of
hypothyroidism in patients with family history of
CTS (p =0.001) and BMI >25 kg/m2 (p < 0.001).
No significant associations were found with age,
gender, residence, comorbidities, or CTS
severity. Conclusion: In current study,
hypothyroidism was observed in notable
proportion of CTS patients (13.1%), with
significantly higher among those with family
history of CTS and elevated BMI.
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Hypothyroidism. Prevalence.

Syndrome.
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pacientes com STC, a mediana da idade e do
IMC foi de 40 anos e 24 kg/mz, respectivamente;
65% eram mulheres e 60% eram de areas
urbanas. O hipotireoidismo foi observado em
13,1% dos pacientes. A analise estratificada
mostrou prevaléncia significativamente maior
de hipotireoidismo em pacientes com historico
familiar de STC (p = 0,001) e IMC > 25 kg/m?
(p <0,001). Nao foram encontradas associacdes
significativas com idade, sexo, local de
residéncia, comorbidades ou gravidade da STC.
Conclusdo: No presente estudo, observou-se
hipotireoidismo em uma proporcéo notavel de
pacientes com STC (13,1%), com prevaléncia
significativamente maior entre aqueles com

historico familiar de STC e IMC elevado.

Palavras-chave: Sindrome do Tunel do Carpo.
Hipotireoidismo. Prevaléncia.

1 INTRODUCTION

Carpal tunnel syndrome arises from compression of median nerve, affecting
medial three and a half fingers and adjacent palm.(1) Patients often report difficulty with
gripping, reduced hand strength, and burning sensations. CTS is the most common
entrapment neuropathy worldwide, with studies estimating its prevalence approximately
3-6% globally.(2) In Pakistan, available data suggest prevalence figures around 2-5% in
the general population, with higher rates observed in specific occupational groups such
as office workers and repetitive hand users.(3, 4)

Its etiology is multifactorial, including repetitive wrist movements, obesity,
diabetes, and hormonal disorders.(5) Among these, hypothyroidism is notable
contributor, as fluid retention and tissue changes can increase pressure within carpal
tunnel. While CTS typically affects one hand, in patients with hypothyroidism it often
occurs bilaterally due to systemic tissue changes.(6)

Studies indicate that CTS occurs more frequently in individuals with
hypothyroidism, with some research reporting that up to 22.5% of patients with
hypothyroidism may develop CTS.(7) If left untreated, hypothyroidism-related CTS can
lead to worsening neurological symptoms.(8) Early diagnosis and medical management,

however, can significantly improve outcomes and may prevent the need for surgical
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intervention.(9) Given this relationship, it is important to assess the presence of
hypothyroidism in patients presenting with CTS. Identifying hypothyroidism in these
patients can guide clinicians in providing timely and appropriate care, improving
management outcomes and patient quality of life. Therefore, we have conducting this
study to find the frequency of hypothyroidism in patients presenting with carpal tunnel
syndrome presented at a tertiary care hospital.

2 METHODOLOGY

This descriptive cross-sectional study was conducted at the Department of
Neurology, Pak Emirates Military Hospital, Rawalpindi, over a period of three months
09-12-2025 to 08-03-2026. Ethical approval was obtained from the hospital ethical
committee prior to data collection [ERC/102/2025; Dated: 04-09-2025]. A sample size of
183 patients with CTS was estimated using 95% confidence level, 5% margin of error,
and expected prevalence of hypothyroidism in CTS patients as 13.8%,(10) calculated
using the WHO sample size calculator.

Eligible participants were adults aged 18—70 years of either gender, diagnosed
with CTS according. Patients with previous history of wrist trauma, CTS surgery, or
pregnant women were excluded. Patients were enrolled using non-probability consecutive
sampling.

After obtaining informed consent, demographic data including age, gender,
residence, socioeconomic status, and body mass index were recorded. Clinical history
was obtained to assess comorbidities such as hypertension, diabetes, ischemic heart
disease, and family history of CTS. CTS diagnosis was confirmed clinically by symptoms
including pain, tingling, and numbness along the median nerve distribution, in addition
to positive Phalen’s and Tinel’s tests. Nerve conduction studies were performed by
qualified neurologist to confirm diagnosis. Based on NCS findings, CTS was classified
as mild, moderate, or severe, according to standard latency and conduction velocity
criteria consistent with AANEM guidelines.(11)

Blood samples were collected under aseptic conditions from any venous access
point and analyzed in institutional laboratory for serum thyroid-stimulating hormone and
free T4 levels. Hypothyroidism was defined as TSH >4.0 mIU/L with free T4 <0.8 ng/dL.
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Patients were categorized as hypothyroid based on these results. All data were recorded
on predesigned questionnaire. Statistical analysis was performed using SPSS version 26.
Continuous variables such as age, BMI, TSH, and free T4 levels were expressed as mean
+ standard deviation or median (IQR) based on normality assessed with the Shapiro-Wilk
test. Categorical variables such as gender, presence of hypothyroidism, and CTS severity
were expressed as frequencies and percentages. Stratification was done with respect to
age, gender, residence, comorbidities, and family history of CTS, BMI, and CTS severity.
Post-stratification, associations were assessed using the chi-square test or Fisher’s exact

test, with p-values <0.05 considered statistically significant.

3 RESULTS

A total of 183 patients with Carpal Tunnel Syndrome were included in the study.
As shown in Table 1, median age and BMI of patients was 40 years (IQR = 26) and 24
(IQR = 1). Majority of the participants were female 119 (65%) compared to 64 (35%)
males. Regarding residence, 109 (60%) were from urban areas, while 74 (40%) were from
rural areas. Family history of CTS was present in 33 (18%) patients. Among
comorbidities, diabetes was present in 62 (34%), hypertension in 55 (30%), and ischemic
heart disease in 48 (26%) patients. CTS severity was mild in 45 (25%), moderate in 105
(57%), and severe in 33 (18%) patients. Median TSH level was 3 mIU/L (IQR = 0) and
median FT4 was 1.7 pmol/L (IQR =0.8).

Table 1
Summary of patient related variables (N=183)
Variables
Age years Median (IQR) 40 (26)
BMI Median (IQR) 24 (1)
Gender Male 64 (35%)
Female 119 (65%)
Residence Rural 74 (40%)
Urban 109 (60%)
Family History of CTS Yes 33 (18%)
No 150 (82%)
Diabetes (Yes) 62 (34%)
Hypertension (Yes) 55 (30%)
IHD (Yes) 48 (26%)
CTS | Mild 45 (25%)
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Moderate 105 (57%)
Severe 33 (18%)
TSH mIU/L Median (IQR) 3(0)
FT4 pmol/L Median (IQR) 1.7 (0.8)

As shown in Graph |, hypothyroidism was observed in 24 (13.11%) out of 183
patients with CTS.

Graph 1

Frequency distribution of hypothyroidism in study population (N=183)
Hypothroidism

Wves
Eno

On stratification with respect to effect modifiers, hypothyroidism was more
frequent in patients with family history of CTS (41.7%) compared to those without
(14.5%) (p = 0.001). Similarly, hypothyroidism was significantly associated with higher
BMI. Among patients with BMI >25 kg/mz2, 21 (87.5%) had hypothyroidism compared
to 3 (12.5%) patients with BMI <25 kg/m? (p < 0.001). No significant associations were
observed between hypothyroidism and age group, gender, residence, diabetes,
hypertension, IHD, or CTS severity (p > 0.05).
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Table 2

Data stratification with respect to effect modifiers.
Variable Frequency (6) Frequency () p-value
Age Group
18-40 years 9 (37.5%) 83 (52.2%) 0179
>40 years 15 (62.5%) 76 (47.8%)
Gender
Male 6 (25.0%) 58 (36.5%) 0.272
Female 18 (75.0%) 101 (63.5%)
Residence
Rural 10 (41.7%) 64 (40.3%) 0.90
Urban 14 (58.3%) 95 (59.7%)
Diabetes Mellitus
Yes 10 (41.7%) 52 (32.7%) 0.387
No 14 (58.3%) 107 (67.3%)
Hypertension
Yes 7 (29.2%) 48 (30.2%) 0.919
No 17 (70.8%) 111 (69.8%)
Ischemic Heart Disease
Yes 7 (29.2%) 41 (25.8%) 0.726
No 17 (70.8%) 118 (74.2%)
Family History of CTS
Yes 10 (41.7%) 23 (14.5%) 0.001*
No 14 (58.3%) 136 (85.5%)
BMI Group
Normal/Overweight 3 (12.5%) 138 (86.8%) <0.001*
Obese 21 (87.5%) 21 (13.2%)
CTS Severity
Mild 6 (25.0%) 39 (24.5%) 0.604
Moderate 12 (50.0%) 93 (58.5%)
Severe 6 (25.0%) 27 (17.0%)

4 DISCUSSION

In this study of 183 patients with CTS, median age calculated was 40 years and

median BMI was 24 kg/m?2, majority were female (65%) and from urban areas (60%).

Shetye et al, also reported mean age of CTS patients as 37.60 years, however, in contrast

to current findings showed male predominance (61.9%).(12) Shaukat et al, however,
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found 71.66% females in CTS cohort.(13) A retrospective analysis by Leelamani et al,
found higher mean patient age of 47.5 + 10.3 years.(14)

In current study, hypothyroidism was identified in 13.1% of patients with CTS.
Aldaghri et al, also reported that 13.8% patients with CTS and 5% had subclinical
disease.(15) Rhee et al, found prevalence of hypothyroidism 1.6 times higher in CTS
patients than in non-CTS patients.(16) Duan et al, supports the genetic evidence of
relation between hypothyroidism and CST.(17) Dahlin et al, highlights that obesity and
endocrine disorders are among the recognized systemic risk factors for developing CTS,
supporting the metabolic risk profile seen in current CTS cohort.(18)

On stratified analysis, hypothyroidism was significantly more frequent in patients
with family history of CTS (p = 0.001) and in those with BMI >25 kg/m?2 (p< 0.001). No
significant associations were observed between hypothyroidism and age, gender,
residence, comorbidities, or CTS severity. In support of this, indicated that while thyroid
dysfunction may influence CTS occurrence, its influence on electrophysiological severity
measures remains unclear or inconsistent.(19) However, Yang et al, and Lampainen et al,
supported the significant association of higher BMI with CTS.(20, 21)

Limitations: This study may have underestimated thyroid dysfunction as
subclinical hypothyroidism was not assessed. Being descriptive cross-sectional study,
potential confounders were not controlled. Causal relationships between hypothyroidism

and CTS cannot be determined; longitudinal studies are needed.
5 CONCLUSION

In current study, hypothyroidism was observed in notable proportion of CTS
patients (13.1%), with significantly higher among those with family history of CTS and
elevated BMI. These results suggest that metabolic and hereditary factors may play key
role in CTS development, highlighting the importance of screening for thyroid

dysfunction, particularly in high-risk patients.
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