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ABSTRACT: Primary hypothyroidism is a common 

endocrine disorder in women and has been associated 

with metabolic disturbances, including altered 

Vitamin D metabolism. This hospital-based case-

control study compared serum Vitamin D3 levels 

between 25 females with primary hypothyroidism 

and 25 age-matched healthy controls at the 

Department of Biochemistry, Dr. S.N. Medical 

College, Jodhpur. Serum T3, FT4, TSH, and 25-

hydroxy Vitamin D3 concentrations were measured 

using a fully automated chemiluminescent 

immunoassay analyzer. Hypothyroid females had 

significantly lower serum T3 (66.32 ± 11.47 vs. 

119.28 ± 20.13 ng/dL), FT4 (0.51 ± 0.13 vs. 1.20 ± 

0.16 ng/dL), and Vitamin D3 levels (17.90 ± 6.37 vs. 

40.79 ± 6.90 ng/mL), along with significantly higher 

TSH levels (15.71 ± 9.43 vs. 2.13 ± 0.89 mIU/L) 

compared with healthy controls (p < 0.05). The 

findings demonstrate a significant reduction in serum 

Vitamin D3 concentrations among females with 

primary hypothyroidism, suggesting that routine 

assessment of Vitamin D status may aid in the 

comprehensive management of hypothyroid patients.  
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I. INTRODUCTION 
Primary hypothyroidism is one of the most 

common endocrine disorders encountered in clinical 

practice and represents a significant public health 

concern worldwide. It is characterized by inadequate 

synthesis and secretion of thyroid hormones, leading 

to generalized slowing of metabolic processes. The 

disorder affects women considerably more frequently 

than men and is particularly prevalent during middle 

age. The clinical manifestations of hypothyroidism 

are often nonspecific and include fatigue, weight gain, 

cold intolerance, constipation, menstrual 

irregularities, depression, cognitive impairment, dry 

skin, and reduced exercise tolerance. If left untreated, 

hypothyroidism may result in dyslipidemia, 

infertility, cardiovascular disease, and impaired 

quality of life. [1] 

The thyroid gland plays a pivotal role in 

regulating energy metabolism, growth, 

thermogenesis, cardiovascular function, and 

neurological development. Consequently, 

disturbances in thyroid hormone production 

influence almost every organ system. Although 

levothyroxine replacement remains the cornerstone 

of treatment, many patients continue to experience 

persistent symptoms despite achieving biochemical 

euthyroidism. This observation has prompted 

increasing interest in the role of nutritional and 

micronutrient deficiencies as potential contributors to 

residual symptoms and disease progression. [3] 

Vitamin D, traditionally recognized for its 

role in calcium and phosphorus homeostasis, has 

emerged as an important regulator of immune and 

endocrine function. It is synthesized in the skin 

following exposure to ultraviolet-B radiation and 

subsequently undergoes hydroxylation in the liver 

and kidneys to form its biologically active metabolite, 

calcitriol. Beyond skeletal health, Vitamin D 

influences cellular proliferation, differentiation, 

apoptosis, and immune regulation through interaction 

with the vitamin D receptor (VDR), which is 

expressed in numerous tissues, including thyroid 

follicular cells and immune cells. [3] 

Experimental and clinical evidence suggests 

that Vitamin D may influence thyroid physiology 

through modulation of innate and adaptive immune 

responses. Vitamin D suppresses pro-inflammatory 

cytokine production, enhances regulatory T-cell 

activity, and promotes immune tolerance. These 

immunomodulatory effects have generated 

considerable interest in the possible association 

between Vitamin D deficiency and autoimmune 

thyroid diseases, including Hashimoto's thyroiditis. 

Furthermore, reduced Vitamin D levels may 

contribute to fatigue, proximal muscle weakness, 

generalized body aches, and reduced bone mineral 

density—symptoms that frequently overlap with 

those observed in hypothyroidism. [4] 

The prevalence of Vitamin D deficiency 

remains high worldwide despite abundant sunlight in 

many regions, including India. Factors such as 

limited sun exposure, increased skin pigmentation, 
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dietary insufficiency, obesity, sedentary lifestyle, and 

cultural practices contribute to inadequate Vitamin D 

status. Several studies have demonstrated lower 

serum Vitamin D concentrations in patients with 

hypothyroidism compared with healthy individuals, 

although the strength of this association varies across 

populations. [5] 

Given the increasing burden of 

hypothyroidism and the widespread prevalence of 

Vitamin D deficiency, assessment of Vitamin D 

status in hypothyroid patients may have important 

clinical implications. Identification and correction of 

Vitamin D deficiency may improve musculoskeletal 

symptoms, enhance quality of life, and potentially 

influence disease outcomes. However, regional data 

from western Rajasthan remain scarce. [6] 

Therefore, the present study was undertaken 

to compare serum Vitamin D3 concentrations 

between females with primary hypothyroidism and 

healthy euthyroid controls attending a tertiary care 

teaching hospital. In addition, thyroid hormone 

parameters were evaluated to characterize the study 

population and explore the association between 

thyroid dysfunction and Vitamin D status. [7] 

 

II. MATERIALS AND METHODS 
This hospital-based observational case-

control study was conducted in the Department of 

Biochemistry, Dr. S.N. Medical College, Jodhpur, 

Rajasthan, India, in collaboration with the 

Department of General Medicine, over a period of six 

months from January 2026 to June 2026. The study 

included 50 female participants aged 20–65 years, 

comprising 25 clinically diagnosed primary 

hypothyroidism patients (cases) and 25 age-matched 

apparently healthy euthyroid females (controls). 

Participants were recruited from the outpatient and 

inpatient departments of the associated hospitals after 

obtaining written informed consent. The diagnosis of 

primary hypothyroidism was established based on 

clinical findings and biochemical evidence of 

elevated serum thyroid-stimulating hormone (TSH) 

levels with reduced free thyroxine (FT4) 

concentrations. Healthy controls had no history of 

thyroid disease and demonstrated normal thyroid 

function test results. 

Pregnant or lactating women and 

individuals with chronic kidney disease, chronic liver 

disease, diabetes mellitus, malignancy, acute or 

chronic inflammatory disorders, previous thyroid 

surgery, radioactive iodine therapy, or parathyroid 

disorders were excluded from the study. Participants 

who had received Vitamin D supplementation within 

the preceding six months or were taking 

corticosteroids, anticonvulsants, or other medications 

known to affect Vitamin D metabolism were also 

excluded. Individuals unwilling to participate or who 

did not provide written informed consent were not 

enrolled. 

Approximately 5 mL of fasting venous 

blood was collected from each participant under 

aseptic precautions. Blood samples were allowed to 

clot at room temperature and centrifuged at 3000 rpm 

for 10 minutes to separate the serum. Serum samples 

were analyzed immediately or stored at −20°C until 

biochemical analysis was not feasible. 

Serum total triiodothyronine (T3), free 

thyroxine (FT4), thyroid-stimulating hormone (TSH), 

and 25-hydroxy Vitamin D [25(OH)D] 

concentrations were estimated using the VITROS® 

3600 Immunodiagnostic System (Ortho Clinical 

Diagnostics, USA) based on chemiluminescent 

immunoassay (CLIA) technology according to the 

manufacturer's instructions. T3, FT4, and 25(OH)D 

were measured using competitive chemiluminescent 

immunoassays, whereas TSH was estimated by a 

two-site sandwich chemiluminescent immunometric 

assay. Calibration of the analyzer and internal quality 

control procedures were performed according to the 

manufacturer's recommendations, and standard 

operating procedures were followed throughout the 

analytical process to ensure accuracy and precision. 

Vitamin D status was classified according to 

the Endocrine Society Clinical Practice Guidelines as 

deficient (<20 ng/mL), insufficient (20–29 ng/mL), 

or sufficient (≥30 ng/mL). Data were entered into 

Microsoft Excel and analyzed using IBM SPSS 

Statistics version 26.0 (IBM Corp., Armonk, NY, 

USA). Continuous variables were expressed as mean 

± standard deviation (SD), whereas categorical 

variables were presented as frequencies and 

percentages. Normality was assessed using the 

Shapiro–Wilk test. Comparisons between 

hypothyroid patients and controls were performed 

using the independent Student's t-test, while 

Pearson's correlation coefficient was used to assess 

the relationship between serum Vitamin D3 levels 

and thyroid function parameters (TSH, FT4, and T3). 

A two-tailed p-value of <0.05 was considered 

statistically significant. 

 

III. RESULTS 
Baseline Characteristics: A total of 50 

female participants were included in the study, 

comprising 25 patients with primary 

hypothyroidism and 25 healthy euthyroid controls. 

The mean age of hypothyroid patients was 46.04 ± 

12.17 years, while that of healthy controls was 42.12 
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± 12.68 years. The age difference was not 

statistically significant (p = 0.270), indicating that 

both groups were comparable with respect to age. 

(Table 1) 

Comparison of Thyroid Hormone Profile: As 

expected, hypothyroid patients demonstrated marked 

alterations in thyroid hormone profile compared with 

healthy controls. Mean serum T3 concentration was 

significantly lower in hypothyroid patients (66.32 ± 

11.47 ng/dL) than controls (119.28 ± 20.13 ng/dL) 

(t = −11.432, p <0.001). Similarly, mean FT4 

concentration was significantly reduced among 

hypothyroid patients (0.51 ± 0.13 ng/dL) compared 

with controls (1.20 ± 0.16 ng/dL) (t = −16.984, p 

<0.001). Conversely, serum TSH levels were 

markedly elevated in hypothyroid patients (15.71 ± 

9.43 mIU/L) compared with healthy controls (2.13 ± 

0.89 mIU/L) (t = 7.164, p <0.001).  (Table 2) 

Comparison of Serum Vitamin D3 Levels: Mean 

serum Vitamin D3 concentration was significantly 

lower in hypothyroid patients (17.90 ± 6.37 ng/mL) 

compared with healthy controls (40.79 ± 6.90 

ng/mL). The difference was highly statistically 

significant (t = −12.189, p <0.001), indicating a 

strong association between primary hypothyroidism 

and reduced Vitamin D status. (Table 3) 
Correlation Analysis: Correlation analysis 

performed among hypothyroid patients demonstrated 

a strong negative correlation between serum 

Vitamin D3 and TSH levels (r = −0.833, p <0.001). 

(Table 4 and Figure 2.) In contrast, serum Vitamin 

D3 showed a strong positive correlation with serum 

T3 (r = 0.939, p <0.001) and FT4 (r = 0.940, p 

<0.001). (Table 4 and Figure 3 and 4). These findings 

suggest that worsening thyroid dysfunction is 

associated with progressively lower Vitamin D3 

concentrations. 

 

IV. TABLES 
 

Table 1. Baseline Characteristics of Study Participants 

Variable Hypothyroid Patients (n=25) Healthy Controls (n=25) t-value p-value 

Age 

(years) 

46.04 ± 12.17 42.12 ± 12.68 1.115 0.270 

 

Table 2. Comparison of Thyroid Hormone Profile 

Parameter Cases (Mean ± SD) Controls (Mean ± SD) t-value p-value 

T3 (ng/dL) 66.32 ± 11.47 119.28 ± 20.13 −11.432 <0.001 

FT4 (ng/dL) 0.51 ± 0.13 1.20 ± 0.16 −16.984 <0.001 

TSH (mIU/L) 15.71 ± 9.43 2.13 ± 0.89 7.164 <0.001 

 

Table 3. Comparison of Serum Vitamin D3 Levels 

Parameter Cases (Mean ± SD) Controls (Mean ± SD) t-value p-value 

Vitamin D3 (ng/mL) 17.90 ± 6.37 40.79 ± 6.90 −12.189 <0.001 
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Table 4. Correlation Between Vitamin D3 and Thyroid Function Parameters in Hypothyroid Patients 

Variable Pearson's r p-value 

Vitamin D3 vs TSH −0.833 <0.001 

Vitamin D3 vs T3 0.939 <0.001 

Vitamin D3 vs FT4 0.940 <0.001 

 

V. FIGURES 
 

Figure 1. Comparison of mean serum Vitamin D3 levels between hypothyroid patients and healthy controls. 

 
 

Figure 2. Scatter plot showing the negative correlation between serum Vitamin D3 and TSH levels. 

 
 

 

 

 



 
 

  

International Journal of Pharmaceutical research and Applications 

Volume 11, Issue 4, Jul.-Aug.2026, pp:1150-1156 www.ijprajournal.com ISSN:2456-4494 

                                      

 

 

 

DOI: 10.5281/zenodo.21887235   | Impact Factor value 7.429   ISO 9001: 2008 Certified Journal       Page 1154 

Figure 3. Scatter plot showing the positive correlation between serum Vitamin D3 and T3 levels. 

 
 

Figure 4. Scatter plot showing the positive correlation between serum Vitamin D3 and FT4 levels. 

 
 

VI. DISCUSSION 
The present hospital-based case-control 

study evaluated serum Vitamin D3 concentrations in 

females with primary hypothyroidism and 

demonstrated significantly lower Vitamin D3 levels 

in hypothyroid patients compared with healthy 

controls. Furthermore, serum Vitamin D3 showed a 

strong negative correlation with TSH and strong 

positive correlations with T3 and FT4, indicating that 

worsening thyroid dysfunction is associated with 

progressively lower Vitamin D status. 

The thyroid hormone profile observed in the 

present study was consistent with the biochemical 

diagnosis of primary hypothyroidism. Patients 

exhibited significantly reduced serum T3 and FT4 

concentrations together with markedly elevated TSH 

levels. These findings agree with the established 

endocrine physiology of primary hypothyroidism, in 

which diminished thyroid hormone production 

stimulates pituitary secretion of TSH through 

negative feedback mechanisms. 

The principal finding of this study was the 

significantly lower serum Vitamin D3 concentration 
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among hypothyroid females (17.90 ± 6.37 ng/mL) 

compared with healthy controls (40.79 ± 6.90 ng/mL). 

This observation supports the growing evidence that 

Vitamin D deficiency is frequently associated with 

thyroid dysfunction. 

Several mechanisms have been proposed to 

explain this association. Vitamin D receptors are 

expressed in thyroid follicular cells and numerous 

immune cells, including macrophages, dendritic cells, 

and activated T lymphocytes. Vitamin D influences 

both innate and adaptive immunity by suppressing 

pro-inflammatory cytokines, promoting regulatory 

T-cell function, and reducing autoimmune activity. 

[8] These immunomodulatory actions may contribute 

to maintaining thyroid immune tolerance, whereas 

deficiency could predispose individuals to thyroid 

dysfunction. [9] 

Another important finding was the strong 

inverse correlation between serum Vitamin D3 and 

TSH levels (r = −0.833). This indicates that patients 

with more severe hypothyroidism tended to have 

lower Vitamin D3 concentrations. Similarly, the 

strong positive correlations of Vitamin D3 with 

serum T3 and FT4 suggest that adequate Vitamin D 

status may be associated with better thyroid hormone 

function. Although these correlations do not establish 

causality, they reinforce the close relationship 

between thyroid function and Vitamin D metabolism. 

The findings of the present study are 

consistent with those reported by Mackawy et al., 

who observed significantly lower serum Vitamin D 

levels among patients with hypothyroidism 

compared with healthy controls. [10] Bozkurt et al. 

also demonstrated an inverse relationship between 

Vitamin D concentrations and TSH levels in patients 

with autoimmune thyroid disease. [11] Goswami et 

al. reported a high prevalence of Vitamin D 

deficiency among Indian patients with thyroid 

disorders, emphasizing the importance of routine 

assessment in clinical practice. [12] 

Several factors may contribute to reduced 

Vitamin D levels in hypothyroid patients, including 

decreased outdoor physical activity due to fatigue, 

obesity, inadequate sunlight exposure, altered hepatic 

and renal metabolism, and dietary insufficiency. 

These mechanisms may coexist and further aggravate 

Vitamin D deficiency. [13] 

From a clinical perspective, Vitamin D 

deficiency may contribute to persistent fatigue, 

musculoskeletal pain, proximal muscle weakness, 

impaired balance, and reduced quality of life. [14] 

Such symptoms frequently overlap with those of 

hypothyroidism and may persist despite adequate 

levothyroxine replacement if Vitamin D deficiency 

remains unrecognized. [15] Therefore, assessment 

and appropriate correction of Vitamin D deficiency 

may represent a useful adjunct in the comprehensive 

management of hypothyroid patients. [16] 

The present study has several strengths. It 

included an age-comparable control group, utilized 

standardized chemiluminescent immunoassay 

techniques for biochemical estimation, and 

demonstrated robust statistical associations between 

Vitamin D3 and thyroid function parameters. The 

inclusion of correlation analysis adds further 

evidence supporting the relationship between thyroid 

dysfunction and Vitamin D status. 

However, certain limitations should be 

acknowledged. The study was conducted at a single 

tertiary care center with a relatively small sample size, 

which may limit generalizability. Autoimmune 

markers such as anti-thyroid peroxidase antibodies 

were not evaluated, preventing differentiation 

between autoimmune and non-autoimmune 

hypothyroidism. Information on sunlight exposure, 

dietary Vitamin D intake, body mass index, and 

physical activity was also unavailable and may have 

influenced serum Vitamin D concentrations. 

Overall, the present findings support routine 

evaluation of Vitamin D status in females with 

primary hypothyroidism. Larger multicentric 

prospective studies incorporating autoimmune 

markers and longitudinal follow-up are warranted to 

clarify the causal relationship between Vitamin D 

deficiency and thyroid dysfunction and to determine 

whether Vitamin D supplementation improves 

biochemical and clinical outcomes. 

 

VII. CONCLUSION 
The present hospital-based case-control 

study demonstrated that females with primary 

hypothyroidism had significantly lower serum 

Vitamin D3 levels compared with healthy euthyroid 

controls. In addition, serum Vitamin D3 exhibited a 

significant negative correlation with TSH and 

positive correlations with T3 and FT4, suggesting a 

close association between Vitamin D status and 

thyroid function. Although the cross-sectional nature 

of the study does not establish causality, the findings 

highlight the high prevalence of Vitamin D 

deficiency among hypothyroid patients and its 

potential clinical relevance. Routine assessment of 

Vitamin D status in females with primary 

hypothyroidism may facilitate early identification 

and timely correction of deficiency, potentially 

improving musculoskeletal health and overall quality 

of life. Further large-scale, multicentric prospective 

studies are warranted to clarify the causal relationship 
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between Vitamin D deficiency and hypothyroidism 

and to determine whether Vitamin D 

supplementation can improve biochemical 

parameters, clinical outcomes, and disease prognosis. 
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