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 ABSTRACT

OBJECTIVE  Vitamin D is essential for the proper functioning of numerous 
organs, including the thyroid gland. For that reason, a deficiency in vitamin 
D is considered a potential risk factor for developing various thyroid dis-
orders, particularly hypothyroidism. The present study aimed to evaluate 
the serum concentrations of vitamin D and calcium in individuals who 
have been diagnosed with primary hypothyroidism.

METHODS  The research was conducted on a cohort of 100 hypothyroid 
patients at the Department of Internal Medicine, Albayda Medical Center, 
in Albayda, Libya. Serum levels of vitamin D, calcium, and thyroid profiles 
(thyroid stimulating hormone (TSH), T3, and T4) were measured in all par-
ticipants. A control group consisting of 100 healthy individuals was used 
for comparison. Statistical analysis was performed using SPSS software 
version 20.0 with independent t-tests and Pearson correlation analysis.

RESULTS Our findings indicate that the serum levels of vitamin D and 
calcium were significantly lower among the hypothyroid group compared 
to the control group (12.21 ± 2.02 ng/mL and 4.40 ± 1.24 mg/dL vs 45.53 
± 10.51 ng/mL and 10.88 ± 1.45 mg/dL, p = 0.008 and 0.006, respectively). 
However, we noticed non-significant differences in changes in the serum 
levels of vitamin D and calcium between males and females in the hypo- 
thyroid group (p = 0.578 and 0.410, respectively). Pearson correlation analysis 
indicated that the TSH levels of the hypothyroid group had statistically 
significant negative correlations with the serum vitamin D and calcium 
levels (r = −0.144, p = 0.030 and r = −0.145, p = 0.029, respectively). 

CONCLUSIONS Based on these results, it is strongly advised that indi-
viduals with hypothyroidism be screened for vitamin D and calcium defi-
ciencies and, if necessary, receive appropriate supplementation.  
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INTRODUCTION
Vitamin D is a fat-soluble vitamin that is cru-

cial for regulating several minerals, especially cal-
cium. It is synthesized in the skin upon exposure 
to sunlight, especially ultraviolet B rays (1). Vitamin 
D is also present in a variety of dietary sources,  

including liver, fortified dairy products, fatty 
fish, and nutritional supplements (2). There are 
two main types of vitamin D:  D2 (ergocalciferol), 
which is present in certain plants and fortified 
food products, and D3 (cholecalciferol), which 
is synthesized in the skin and is found in animal- 
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derived foods (2). Once in the body, vitamin D is 
converted in the liver to 25-hydroxyvitamin D, its 
primary circulating form. It is then further con-
verted into its active form, 1,25-dihydroxyvitamin 
D (calcitriol), in the kidneys (3). The thyroid gland, 
a butterfly-shaped gland located anteriorly in the 
lower part of the neck, is essential for regulating 
the body’s metabolism through the production of 
thyroid hormones, mainly triiodothyronine (T3) 
and thyroxine (T4) (4). Additionally, the parafolli-
cular cells (C cells) of the thyroid gland produce 
and secrete calcitonin, a hormone involved in 
maintaining calcium homeostasis in the blood-
stream (5). Vitamin D plays an important role in 
maintaining bone health and proper bone miner-
alization. Recent studies have indicated a corre-
lation between low vitamin D levels and various 
health issues, including cardiovascular disease, 
diabetes, cancer, obesity, and osteoporosis (6). A 
growing body of evidence also supports a signif-
icant association between vitamin D deficiency 
and hypothyroidism. For example, previous studies  
have shown that the prevalence of vitamin D in-
sufficiency in individuals with Hashimoto’s thy-
roiditis is markedly higher (92.0%) compared to 
healthy controls (63.0%) (7, 8). Additionally, studies  
have reported that patients with Graves’ disease 
also often present with low levels of Vitamin D (9, 
10). Furthermore, studies have identified a nega-
tive correlation between serum vitamin D levels 
and both calcium and thyroid-stimulating hor-
mone (TSH) levels (11). Consequently, our current 
study was undertaken to evaluate serum vitamin 
D and calcium levels in Libyan individuals with 
hypothyroidism due to high prevalence of both 
vitamin D deficiency and hypothyroidism in Libya, 
which are linked to negative health outcomes.

METHODS
This study was conducted at the Department 

of Internal Medicine at Albayda Medical Center, 
Albayda, Libya, from January to December 2024, 
involving 100 patients diagnosed with hypothy-
roidism and 100 healthy individuals. The hypothy-
roid group was recruited from the Department  
of Internal Medicine of Albayda Medical Center, 
while the control group was recruited from Al-
bayda Medical Center staff members. The inclu-
sion criteria for the hypothyroid group were  
patients diagnosed with primary hypothyroidism  

who were taking anti-hypothyroidism medica-
tions (e.g., levothyroxine) for almost 5 years. We 
excluded from the study any individual with he-
patic or renal disorders, malignancy, pregnancy, 
lactation, or having medications altering bone 
metabolism. The controls included individuals 
with no history of hypothyroidism and who were 
not taking vitamin D supplements during the 
study period. Blood samples were collected from 
all participants after an 8-hour fasting period. The 
levels of T3, T4, and TSH were measured using 
the Cobas c111 ECLIA analyzer (Roche Diagnostics 
GmbH, Mannheim, Germany). The normal reference  
ranges for serum thyroid profiles are 1.4-4.4 pg/
dL for T3, 0.7-2.1 ng/dL for T4, and 0.3-4.0 mU/L 
for TSH (12). The serum levels of vitamin D and 
calcium were measured using a Cobas e411 ECLIA 
analyzer (Roche Diagnostics GmbH, Mannheim, 
Germany). Data are presented as mean ± standard  
deviation (mean±SD) and were analyzed using 
SPSS software, version 20.0. Serum vitamin D and  
calcium levels of the control and hypothyroid 
groups were compared using independent t-tests, 
while Pearson correlation analysis was applied 
to assess the association between vitamin D/
calcium levels and TSH levels in the hypothyroid  
group. We also used independent t-tests to compare  
serum vitamin D and calcium levels of males and 
females of the hypothyroid group because females 
made up the vast majority of that group (70.0%) 
in our study. Results were considered significant 
when p < 0.05.

RESULTS
Our study included 100 hypothyroid patients 

(30 males and 70 females) and 100 healthy con-
trols (45 males and 55 females). Most participants 
were aged between 35 and 55 years, with no sig-
nificant differences in age or gender distribution 
between the two groups (p = 0.568 and 0.436, re-
spectively). The majority of the patient group had 
also been diagnosed with type 2 diabetes mellitus 
(T2DM) and had been on hypoglycemic medi-
cations (e.g., metformin and sitagliptin) for over 
three years. Our findings indicate that the serum 
levels of vitamin D and calcium were significantly 
lower in the hypothyroid group compared to the 
control group (12.21 ± 2.02 ng/mL and 4.40 ± 1.24 
mg/dL vs 45.53 ± 10.51 ng/mL and 10.88 ± 1.45 mg/
dL, p = 0.008 and 0.006, respectively). Moreover, 



Nusieba A. Mohammed Ibrahim, et al.

318		  Biomedical Sciences and Clinical Medicine 2026;65(3):316-321.

Table 2. Comparison of thyroid profiles and vitamin D/calcium levels of the hypothyroid 
group

Variables
Hypothyroid group (Mean±SD)

p-value
Males (n = 30) Females (n = 70)

Serum T3 (pg/dL)
Serum T4 (ng/dL)
Serum TSH (mU/L)
Serum Vit D (ng/mL)
Serum Ca+2 (mg/dL)

0.79±0.32
0.64±0.34
10.98±1.94
  11.63±1.87
4.40±1.24

0.81±0.42
0.52±0.26
10.92±1.87
  12.79±2.17
  4.02±1.15

0.286
0.208
0.362
0.578
0.410

TSH, thyroid stimulating hormone; Vit, vitamin; Ca+2, calcium ion 

Table 3. Correlation coefficients between vitamin D/calcium and TSH of 
the hypothyroid group

Correlations
Vitamin D  
(r, p-value)

Calcium  
(r, p-value)

TSH (mU/L) r = −0.144, p = 0.030 r = −0.145, p = 0.029

TSH, thyroid stimulating hormone

Table 1. Comparison of thyroid profiles and vitamin D/calcium levels of study participants

Variables
Control group

(Mean ± SD)
Hypothyroid group 

(Mean ± SD)
p-value

Age (years)
Gender, n (%)

Males
Females

Serum T3 (pg/dL)
Serum T4 (ng/dL)
Serum TSH (mU/L)
Serum Vit D (ng/mL)
Serum Ca+2 (mg/dL)

43.37±8.47

45 (45.0)
55 (55.0)
2.94±1.45
1.57±0.70
3.63±0.30

45.53±10.51
10.88±1.45

44.60±8.90

30 (30.0)
70 (70.0)
1.02±0.30
0.59±0.20
10.98±1.94
12.21±2.02
4.40±1.24

0.568

0.436

0.001*

0.002*

0.009*

0.008*

0.006*

TSH, thyroid stimulating hormone; Vit, vitamin; Ca+2, calcium ion
*, means statistically significant differences (p < 0.05)

the serum TSH levels were significantly high in 
the hypothyroid group (10.98 ± 1.94 vs. 3.63 ± 0.30 
mU/L, p = 0.009) while the serum levels of T3 
(1.02 ± 0.30 vs. 2.94 ± 1.45 pg/dL, p = 0.001) and T4 
(0.59 ± 0.20 vs. 1.57 ± 0.70 ng/dL, p = 0.002) were  
significantly lower as shown in Table 1. 

We observed non-significant differences in 
the serum levels of vitamin D, calcium, and thyroid 
profiles between male and female hypothyroid 
patients (p > 0.05; Table 2). 

Pearson correlation analysis indicated that the 
TSH levels of the hypothyroid patients had statis-
tically significant negative correlations with the 
serum vitamin D and calcium levels (r = −0.144, p = 
0.030 and r = −0.145, p = 0.029, respectively) as 
presented in Table 3. 

DISCUSSION
Vitamin D deficiency in individuals with hypo-

thyroidism is primarily attributed to either inad-
equate dietary intake or poor intestinal absorp-
tion of vitamin D. To the best of our knowledge, 
this research is among the few that explore and 
evaluate the relationship between vitamin D and 
calcium levels in the context of hypothyroidism 
in Albayda, Libya. This study was conducted to 
assess and compare the serum levels of vitamin 
D and calcium in patients diagnosed with primary 
hypothyroidism versus healthy individuals without 
any reported symptoms or history of hypothy-
roidism or other thyroid-related conditions. The 
study found that the serum levels of both vita-
min D and calcium were significantly lower in the 
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hypothyroid group than in the control group (p 
= 0.008 and 0.006, respectively). These findings 
align with those of Ashok et al., who investigated 
the impact of vitamin D deficiency on the thyroid 
gland and reported that inadequate vitamin D 
levels may lead to reduced thyroid hormone pro-
duction (13). Additionally, vitamin D and calcium 
serum levels showed significant strong negative 
correlations with TSH levels in the hypothyroid 
group (r = -0.144, p = 0.030 and r = -0.145, p = 0.029, 
respectively), suggesting a potential significant 
correlation between vitamin D/calcium defi-
ciencies and hypothyroidism. Similarly, Li et al. 
reported that the serum TSH levels of the patient  
group had significant high negative correlations 
with the serum vitamin D levels (r = −0.150, p = 
0.024) (14). Consistent with earlier studies, our 
research found no significant differences in se-
rum vitamin D or calcium levels between males 
and females in the hypothyroid group (p = 0.578 
and 0.410, respectively). For instance, Madkhali 
et al. reported similar findings in their study on 
vitamin D status in Saudi Arabia, observing no 
gender-based variation (15). Similarly, Naseri et al.  
concluded that vitamin D levels did not differ 
significantly between men and women in a large-
scale study conducted in Iran (16). In line with our 
results, a study conducted by Qanbar et al. also 
identified hypovitaminosis D and hypocalcemia 
in individuals with hypothyroidism, reinforcing 
the link between these deficiencies and thyroid 
dysfunction (17). Appunni et al., using a nation-
ally representative sample of 7,943 participants, 
found that 25.6% of individuals with hypothyroid-
ism had vitamin D deficiency, compared to 20.6% 
among healthy controls (11). While it is common-
ly observed in many Muslim-majority countries 
that women tend to have lower vitamin D levels 
compared to men—mainly due to clothing prac-
tices (e.g., wearing a hijab) and social-religious 
customs—some studies challenge this assump-
tion. For example, Aghapour et al., in a compre-
hensive study conducted in Iran, found no signi- 
ficant differences in vitamin D levels between 
men and women (18). Our own findings align 
with this conclusion, revealing a high prevalence 
of severe vitamin D deficiency in both male and  
female participants. This is supported by earlier 
research showing an overall vitamin D insuffi-
ciency rate of 83.5%, with no significant corre-

lation with gender (19). In addition, our study’s 
findings corroborate those of a study by Faid et 
al., who also reported a widespread and severe 
vitamin D deficiency among both sexes (20). 

CONCLUSIONS
Our research findings indicate that patients 

diagnosed with primary hypothyroidism com-
monly exhibit vitamin D deficiency and hypoc-
alcemia. The significant negative correlations be-
tween vitamin D/calcium and TSH levels suggest 
that the degree and severity of hypothyroidism is 
significantly associated with serum vitamin D and 
calcium deficiencies.

Limitations 
The small sample size of participants, being a 

single-center study, the need to measure para-
thyroid hormone levels (PTH) and to determine 
its impact on vitamin D and hypothyroidism, and 
the fact that only one blood sample from each 
participant was examined, possibly leading to 
measurement error, are the four main limitations 
of this study. 

Recommendations and future studies
We advise physicians to be aware of poten-

tial vitamin D deficiency and hypocalcemia when 
TSH levels exceed 8 mU/L. Additionally, we rec-
ommend regular evaluation of hypothyroid pa-
tients’ serum levels of calcium and vitamin D and 
prescription of the proper calcium and vitamin D 
supplements as part of their treatment plan.

Additional large sample size studies are re-
quired to determine whether vitamin D deficiency  
is a causal factor in the pathogenesis of hypothy-
roidism or a consequence of the disease. More-
over, further prospective clinical studies should 
examine the effect of PTH on vitamin D levels 
and hypothyroidism. Multicenter studies in other 
regions are needed before our results are widely 
used. Finally, hypoglycemic medications may lead 
to vitamin D deficiency in hypothyroid patients, 
a possible relationship which was not considered 
in this study. Further studies are required to con-
firm our results. 
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