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ABSTRACT:  

Background: Thyroid disease encompasses a broad range of clinical manifestations. Thyroid 

Stimulating Hormone (TSH) testing is widely regarded as the most effective method for detecting 

thyroid dysfunction. In primary care settings where thyroid function tests are often unavailable, 

symptom-based scoring indexes (Wayne’s index for hyperthyroidism and the Billewicz Clinical 

Scoring Index (BCSI) for hypothyroidism) can be valuable in predicting thyroid dysfunction, 

potentially reducing unnecessary testing. Objective: To evaluate the efficacy of the Billewicz Clinical 

Scoring Index in diagnosing hypothyroidism. Methods: This hospital-based, cross-sectional study 

involved 191 patients aged 18 years and older with symptoms suggestive of hypothyroidism, who 

attended the General Medicine outpatient department at Aarupadai Veedu Medical College and 

Hospital. Exclusion criteria included critically ill patients and those already receiving thyroid 

medication. Patients were evaluated using the BCSI, followed by thyroid function testing (Free T3, 

Free T4, and TSH). Data were analyzed using SPSS version 23.0. Results: The BCSI predicted 

hypothyroidism in 43.45% of patients, subclinical hypothyroidism in 22.5%, and normal thyroid 

function in 34%. Laboratory results confirmed hypothyroidism in 30.4% of patients, subclinical 

hypothyroidism in 44.0%, and euthyroid status in 25.7%. There was significant concordance between 

BCSI predictions and laboratory findings, with 69.8% of BCSI-predicted hypothyroid cases confirmed 

by laboratory tests, while 31.32% were identified as subclinical hypothyroidism. Among patients 

predicted to be euthyroid by BCSI, 1.53% were found to have hypothyroidism and 23.07% had 

subclinical hypothyroidism. The BCSI demonstrated a sensitivity of 98.3%, specificity of 80.5%, 

positive predictive value of 68.7%, negative predictive value of 99.1%, and an overall accuracy of 

85.9%. Conclusion: The Billewicz Clinical Scoring Index is a reliable, cost-effective tool for the 

preliminary assessment of hypothyroidism in primary care settings. Its strong concordance with 

laboratory diagnostics underscores its utility in screening and guiding further diagnostic and 

management decisions. 

 

Introduction 

Thyroid dysfunction encompasses a spectrum of clinical 

presentations, with hypothyroidism being a particularly 

prevalent endocrine disorder characterized by 

inadequate thyroid hormone production. Thyroid 

Stimulating Hormone (TSH) testing is widely 

acknowledged as the most definitive method for 

detecting thyroid dysfunction. However, a 

comprehensive evaluation that includes TSH, Free T3, 

and Free T4 measurements offers a more detailed 

assessment of the disease’s severity and progression.(1) 

While laboratory-based biochemical tests remain the 

gold standard for thyroid function assessment, clinical 

symptom-based scoring systems, such as Wayne’s Index 

for hyperthyroidism and the Billewicz Clinical Scoring 

Index (BCSI) for hypothyroidism, have traditionally 

been used to evaluate thyroid health. These scoring 

methods are especially useful in environments where 

laboratory testing may not be readily available or 

feasible.(2, 3) 

In primary care settings, particularly in resource-limited 

environments, access to thyroid function tests can be 
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limited due to financial or logistical constraints. In these 

situations, clinical scoring tools become invaluable for 

predicting thyroid dysfunction,(4) providing an 

alternative means of assessment.(5) The Billewicz 

Clinical Scoring Index (BCSI) was developed as a 

systematic method for diagnosing hypothyroidism by 

evaluating specific clinical symptoms and physical 

signs. The scoring system assigns a range from +67 to -

47, with scores of +25 or higher indicating 

hypothyroidism, and scores of -30 or below ruling out 

the disease.(6) By systematically assessing symptoms, 

the BCSI facilitates a structured approach to evaluating 

thyroid function when biochemical testing is not 

accessible.(7, 8) 

Evaluating the efficacy of the BCSI in diagnosing 

hypothyroidism is essential, as it could help reduce the 

overuse of costly thyroid function tests by providing an 

accurate preliminary assessment tool. Such an approach 

is particularly advantageous in primary care and low-

resource settings, where it enables more efficient 

allocation of testing resources and offers a reliable 

method for guiding further diagnostic and treatment 

decisions.(7, 9) 

The primary aim of this study is to assess the efficacy of 

the Billewicz Clinical Scoring Index (BCSI) in 

diagnosing hypothyroidism among patients presenting 

with symptoms indicative of thyroid dysfunction. The 

specific objectives are to evaluate thyroid function in 

these patients using the BCSI and to correlate the 

findings with laboratory-based thyroid function tests, 

including Free T3, Free T4, and TSH levels. 

Materials and Methods 

This hospital-based, cross-sectional study was 

conducted at Aarupadai Veedu Medical College and 

Hospital, a tertiary care facility serving a broad and 

diverse patient population. The primary objective was to 

assess the diagnostic accuracy of the Billewicz Clinical 

Scoring Index (BCSI) for hypothyroidism. Eligible 

participants included male and female patients aged 18 

years and older who attended the General Medicine 

outpatient department with symptoms indicative of 

hypothyroidism. Patients who were critically ill or 

already receiving thyroid medication were excluded 

from the study to ensure that the sample was 

representative of untreated cases. 

A sample size of 191 patients was determined based on 

an anticipated hypothyroidism prevalence of 41%, with 

a relative precision of 17% and a 5% significance level, 

using the formula (N = Z2 p(1 - p) / (pd2)). A consecutive 

sampling method was used to recruit eligible 

participants until the target sample size was reached. 

Each patient presenting with symptoms of 

hypothyroidism was initially evaluated using the 

Billewicz Clinical Symptom Scoring Index, which 

assigns scores to a range of clinical signs and symptoms 

commonly associated with hypothyroidism. Following 

this preliminary clinical assessment, thyroid function 

tests (Free T3, Free T4, and TSH) were performed to 

verify the thyroid status of each patient, as these tests are 

considered the most reliable for screening primary 

thyroid dysfunction in outpatient settings.(10) Details of 

the BCSI, including the specific symptoms, signs, and 

scoring system, are provided in Table 1.(2) 

A comprehensive history was recorded for each 

participant using a structured proforma, capturing 

demographic data, clinical symptoms, and physical 

findings. Subsequently, BCSI scores were compared to 

thyroid function test results to evaluate the correlation 

and the accuracy of the scoring index in diagnosing 

hypothyroidism.(11) A p-value threshold of less than 

0.05 was set to define statistical significance. 

Independent variables in this study included age, sex, 

and clinical signs and symptoms of thyroid dysfunction, 

while the outcome variables were Free T3, Free T4, and 

TSH levels. To control potential confounding, variables 

such as smoking status, alcohol consumption, and use of 

medications like statins and glucocorticoids were 

considered. 

Statistical Analysis: Data were meticulously entered 

into an Excel spreadsheet and analyzed using SPSS 

version 23.0. Descriptive statistics—including mean, 

standard deviation, frequency, and percentage—were 

used to summarize demographic and clinical data. The 

chi-square test was employed to evaluate categorical 

variables. To assess the diagnostic performance of the 

BCSI, diagnostic metrics such as sensitivity, specificity, 

positive predictive value, negative predictive value, and 

overall accuracy were calculated. Statistical significance 

was established at a p-value of less than 0.05, indicating 

meaningful associations between BCSI and laboratory 

results. 

Results 

The study included a total of 191 patients who met the 

eligibility criteria. The participants had a mean age of 

40.1 ± 13.4 years, with the majority being female 

(84.8%). The distribution of comorbid conditions among 

the participants was as follows: diabetes (23.6%), 
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coronary artery disease (6.8%), hypertension (19.4%), 

smoking (6.3%), and alcohol consumption (8.9%). 

Using the Billewicz Clinical Scoring Index, all 

participants were evaluated based on specific symptoms 

and signs associated with hypothyroidism as shown in 

Table 2. According to the BCSI, hypothyroidism was 

predicted in 43.45% of participants, subclinical 

hypothyroidism in 22.5%, and normal thyroid function 

in 34%, as shown in Figure 1. The average thyroid 

hormone levels across the study population, based on the 

thyroid profile values, are presented in Table 3. Based on 

laboratory thyroid profiles, hypothyroidism was 

detected in 30.4% of patients, subclinical 

hypothyroidism in 44%, and euthyroid status in 25.7%, 

as shown in Figure 1.  

A contingency table illustrates the relationship between 

blood TSH levels and Billewicz Clinical Scores, 

categorized into Normal, Subclinical, and Hypothyroid 

groups. The rows represent clinical score categories, 

while the columns reflect TSH level categories. Among 

individuals with normal Billewicz scores, 49 exhibited 

normal TSH levels, 15 had subclinical TSH levels, and 

1 had hypothyroid TSH levels, totaling 65 individuals. 

In the subclinical score category, all 43 individuals had 

subclinical TSH levels, with no cases of normal or 

hypothyroid TSH levels observed. The hypothyroid 

score group consisted of 83 individuals, of whom 26 had 

subclinical TSH levels and 57 had hypothyroid TSH 

levels, with none showing normal TSH levels. The chi-

square (χ²) value for the table was 42.0 with 3 degrees of 

freedom, and the p-value was less than 0.001, indicating 

a statistically significant association between Billewicz 

Clinical Scores and TSH levels. This significant 

correlation suggests that the Billewicz Clinical Scores 

accurately reflect thyroid status as determined by TSH 

levels, with distinct distributions of TSH across different 

clinical score categories. 

The diagnostic performance of the BCSI revealed a 

sensitivity of 98.3%, specificity of 80.5%, positive 

predictive value (PPV) of 68.7%, negative predictive 

value (NPV) of 99.1%, and an overall diagnostic 

accuracy for hypothyroidism of 85.9%. 

Discussion 

The Billewicz Clinical Scoring Index (BCSI) is a 

structured, systematic tool developed specifically for the 

clinical evaluation of hypothyroidism. Created in 1969 

by Billewicz and colleagues, the BCSI was originally 

intended to quantify hypothyroid symptoms, facilitating 

diagnosis at a time when biochemical testing was less 

advanced and widely unavailable. Despite considerable 

progress in laboratory testing, including sensitive assays 

for Thyroid Stimulating Hormone (TSH), Free T3, and 

Free T4, the BCSI remains useful in certain clinical 

scenarios, particularly as a supportive or alternative 

assessment method.(12, 13) It is especially valuable in 

resource-constrained environments or when patients 

present with subtle or borderline hypothyroid symptoms 

that may not be immediately discernible through 

laboratory testing alone. 

Hypothyroidism often presents vague, nonspecific 

symptoms, making symptom-based diagnosis 

challenging. The BCSI addresses this by incorporating a 

variety of clinical signs and symptoms, such as fatigue, 

weight gain, cold intolerance, dry skin, and voice 

changes. By scoring these symptoms, the BCSI provides 

a comprehensive clinical overview, enabling more 

informed decision-making when immediate access to 

laboratory testing is unavailable.(14, 15) 

In this study, the BCSI was employed to assess thyroid 

function, predicting hypothyroidism in 43.45% of 

patients, subclinical hypothyroidism in 22.5%, and 

normal thyroid function in 34%. Laboratory testing later 

confirmed hypothyroidism in 30.4% of patients, 

subclinical hypothyroidism in 44.0%, and a euthyroid 

state in 25.7%. Notably, there was a high level of 

concordance between the BCSI predictions and 

laboratory findings. Among patients identified by BCSI 

as hypothyroid, 69.87% were confirmed by lab tests, 

with 31.32% diagnosed with subclinical 

hypothyroidism. Only 1.53% of patients predicted to be 

euthyroid by the BCSI had hypothyroidism, while 

23.07% had subclinical hypothyroidism.(16, 17) 

The diagnostic performance of the BCSI in this study 

indicated a sensitivity of 98.3%, specificity of 80.5%, 

positive predictive value of 68.7%, negative predictive 

value of 99.1%, and an overall diagnostic accuracy of 

85.9%. These metrics highlight the BCSI as a reliable 

initial assessment tool for hypothyroidism, 

demonstrating significant agreement with laboratory 

diagnostics. Such concordance underscores the BCSI’s 

role as a cost-effective, non-invasive tool that can 

support clinical decision-making by guiding the need for 

additional laboratory testing and shaping subsequent 

management strategies.(18, 19) 

Implementing the BCSI in primary care settings offers a 

valuable approach to assessing thyroid function based on 

clinical symptoms, enhancing clinical decision-making 

without relying solely on laboratory tests. This can 
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mitigate the overuse of thyroid function testing, which 

can be costly and, in some cases, unavailable in low-

resource settings. By identifying patients at higher risk 

of thyroid dysfunction, the BCSI facilitates targeted 

testing and focused treatment planning, contributing to 

improved patient outcomes while conserving healthcare 

resources. 

Conclusion 

The study assessed the effectiveness of the Billewicz 

Clinical Scoring Index (BCSI) in diagnosing 

hypothyroidism among 191 patients, with a notable 

predominance of female participants (84.8%). The BCSI 

predicted hypothyroidism in 43.45% of the patients, 

subclinical hypothyroidism in 22.5%, and normal 

thyroid function in 34%. Laboratory thyroid profiles 

subsequently confirmed hypothyroidism in 30.4% of 

patients, subclinical hypothyroidism in 44.0%, and a 

euthyroid state in 25.7%. 

A significant concordance was observed between BCSI 

predictions and laboratory results. Among those 

predicted by the BCSI to be hypothyroid, 69.87% were 

confirmed by laboratory testing, while an additional 

31.32% were found to have subclinical hypothyroidism. 

Conversely, only 1.53% of patients predicted to be 

euthyroid by the BCSI had hypothyroidism, and 23.07% 

had subclinical hypothyroidism.  

These findings suggest that the Billewicz Clinical 

Scoring Index is a reliable tool for the preliminary 

assessment of hypothyroidism, demonstrating 

substantial agreement with laboratory diagnostics and 

effectively distinguishing between clinical and 

subclinical hypothyroidism.(20) This concordance 

underscores the BCSI's utility in the clinical setting as a 

cost-effective and non-invasive screening tool that can 

guide further laboratory evaluation and inform 

subsequent management decisions. 
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Table 1: Billewicz diagnostic index for hypothyroidism 

SYMPTOMS PRESENT ABSENT 

Diminished sweating +6 -2 

Dry skin +3 -6 

Cold intolerance +4 -5 

Weight increase  +1 -1 

Constipation  +2 -1 

Hoarseness  +5 -4 

Deafness  +2 0 

SIGNS  PRESENT ABSENT 

Slow movements  +11 -3 

Coarse skin  +7 -7 

Cold skin  +3 -2 

Periorbital puffiness  +4 -6 

Pulse rate  +4 -4 

Ankle jerk +15 -6 

 

Table 2: Symptoms according to Billewicz index 

Symptom Absent (n) Absent (%) Present (n) Present (%) 

Weight gain 124 65 67 35 

Slow movements 143 75 48 25 

Coarse skin 105 55 86 45 

Cold intolerance 86 45 105 55 

Constipation 134 70 57 30 

Hoarseness of voice 153 80 38 20 

Hair loss 115 60 76 40 
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Paresthesia 172 90 19 10 

Hearing impairment 182 95 9 5 

Menorrhagia 162 85 29 15 

Memory loss 95 50 96 50 

Fatigue 76 40 115 60 

Dry skin 86 45 105 55 

Depression 153 80 38 20 

Muscle cramps 143 75 48 25 

Bradycardia 134 70 57 30 

Hyporeflexia 162 85 29 15 

Periorbital puffiness 172 90 19 10 

Anemia 143 75 48 25 

Edema 129 67.5 62 32.5 

 

Table 3: Mean level of thyroid hormone levels 

Hormone Levels Mean SD 

FT3 2.72 0.76 

FT4 1.57 2.55 

TSH 12.29 25.03 

 

Thyroid disorders predicted by Billewicz clinical scoring index 

among patients 

Thyroid status of patients based on thyroid profile 

 
 

Figure 1: Thyroid disorders predicted by Billewicz clinical scoring index and thyroid profile 

Table 4: Comparison of the thyroid status predicted by Billewicz clinical scoring index with detected thyroid disorder 

Contingency Table 

Scoring index Blood report (TSH)    

Billewicz Clinical score Normal Sub 

clinical 

Hypothyroid Total χ² df p-value 

Normal 
 

49 15 1 65 42.0 3 <0.001 

Subclinical  0 43 0 43 

Hypothyroid 
 

0 26 57 83 

Total 
 

49 84 58 191 

 

34%

43%

23%

Billewicz Clinical Scoring Index

Normal Hypothyroidism Subclinical hypothyroidism

26%

30%

44%

Thyroid Status

Normal Hypothyroidism Subclinical hypothyroidism
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Table 5: Diagnostic characteristics of Billewicz clinical scoring index 

Statistics Value 95% CI 

Sensitivity 98.3% 90.8% to 100.0% 

Specificity 80.5% 72.7% to 86.8% 

Positive Predictive Value (*) 68.7% 57.6% to 78.4% 

Negative Predictive Value (*) 99.1% 94.9% to 100.0% 

Accuracy (*) 85.9% 80.1% to 90.5% 

 


