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Evaluation of Vitamin D3 in Thyroid Disorder Iraqi Women (Hypothyroidism 
with and without Metabolic Syndrome)
Alyaa Hasan Bohan1*, Noor Thair Tahir1, Rasha Kareem Hashim1, Hiba Hasan Bohan2

Abstract: This study was designed to evaluate vitamin D3 and metabolic hormones in hypothyroidism with metabolic 
syndrome and hypothyroidism without metabolic syndrome. Sixty patients with hypothyroidism were divided into three 
groups, 30 with hypothyroidism with metabolic syndrome, 30 with hypothyroidism without metabolic syndrome, and 30 with 
healthy controls compared with the patients. There was a significant increase in tetraiodothyronine, free thyronine and a 
very significant increase in thyroid stimulating hormone in women with hypothyroidism with metabolic syndrome compared 
to women with hypothyroidism without metabolic syndrome. A significant increase in systolic blood pressure, body mass 
index, fasting blood glucose, glycosylated hemoglobin, insulin resistance, high-density lipoproteins, triglycerides and 
vitamin D3 in women with hypothyroidism with metabolic syndrome compared to women with hypothyroidism without 
metabolic syndrome. It can be concluded that a deficiency in the vitamin D level in the body negatively affects the various 
functions of the immune system, which increases the likelihood of developing severe immune diseases attacking the 
thyroid gland in diabetic women with metabolic syndrome.
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Introduction
The thyroid organ may be a part of the body's endocri-

ne system. It is the largest organ in the human body that 
performs endocrine functions. It might be shaped organ in 
the shape of a butterfly. It's a vein-rich organ that wraps 
around the front of the throat and closes the vocal cords. 
In infancy and childhood, the organ is essential for ave-
rage body growth. It stores iodine from food and releases 
thyroid hormones, which are iodine-containing substances 
that help regulate the digestive system's rate. It comes in 
various shapes and sizes and helps regulate body tempe-
rature1. 

Euthyroidism is characterized by ordinary thyroid hor-
mone generation and serum levels2,3.

Hypothyroidism is a condition in which the thyroid gland 
does not operate properly. It can manifest as an overt myxe-
dema, end-organ repercussions, multisystem failure, or a 
subclinical illness with normal thyroxine and triiodothyronine 
levels. Hypothyroidism was observed in 4%–5% of the po-
pulation in developed countries, while it altered in the Indian 
population at the same time4.

Hyperthyroidism is a medical condition in which the 
thyroid gland produces and secretes too much thyroid hor-
mone. Thyroid radioactive iodine uptake is normal or ex-
cessive in this condition. Low serum thyroid-stimulating hor-
mone (TSH) concentrations characterize hyperthyroidism, 
which can be overt or subclinical5.

Vitamin D, a steroid hormone defined as 25-hydroxyvi-
tamin D3, plays a central role in the metabolism of calcium, 
phosphorus and bone mineralization6. (The decreased vita-
min D3 value may play a significant role in the pathogene-

sis of metabolic syndrome. In general high prevalence rate 
of hypovitaminosis is observed in both patients and control 
groups in the Iraqi population Mackawy et al. There was 
also an inverse relationship between VitD levels and TSH 
values, with an increased frequency of hypovitaminosis D 
and hypocalcemia in hypothyroid patients7.

This study was designed to study evaluate vitamin D3 
and metabolic hormones in hypothyroidism with metabolic 
syndrome and hypothyroidism without metabolic syndrome.

Materials and methods 
Sixty hypothyroidism patients were divided into two 

groups (30 Hypothyroidism with metabolic syndrome ( MS ) 
and 30 Hypothyroidism without metabolic syndrome ( MS) 
and thirteen healthy control compared patients.

The study was approved by the National Diabetes 
Center at Mustansiriyah University in Baghdad- Iraq. The 
data were collected from patients aged 34 - 65 on April 1, 
2019, and December 30, 2020. Data about age, weight, 
high, BMI, waist SBP and DBP were collected. The levels of 
FBG,  Triacylglycerol and  HDL were measured by using an 
automated analyzer Kenza 240 TX. HbA1c % was measu-
red by using (Bio-Rad) (VARIANT). HOMA-IR is calculated 
using software downloaded freely (http://www. dtu.ox.ac.uk/
HOMA.calculater/download.php). Insulin was determined 
by ELISA Kits using DRG company. The levels of vitamin 
D3 and Thyroid hormones (TT3, TT4, and TSH) were de-
termined via minivans kits supplied by Bio Meriux-France.
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Results
There was a significant increase in TT3& FT3, while a hi-

ghly significant increase in TT4, FT4, and TSH in hypothyroi-
dism compared with the control group, as seen in table 1.

There was a significant increase in SBP, Waist, Weight, 
BMI, HbA1c and HOMA-IR, while a  highly significant increa-
se in FBG, TG and Vitamin D3 in hypothyroidism women 
when compared with the control group, as seen in table 2.

As shown in table 3 a significant increase in TT4, FT4 
and  a highly significant increase in TSH in hypothyroidism 
women with metabolic syndrome when compared to hypo-
thyroidism women without metabolic syndrome.

A significant increase in SBP, Waist, Weight, BMI, FBS, 
HbA1c, HOMA-IR and HDL, while a highly significant in-
crease in TG and Vitamin D3 in hypothyroidism women with 
metabolic syndrome when compared to hypothyroidism wo-
men without metabolic syndrome as seen as in table 4.
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Table 1. Effect of metabolic hormones between hypothyroidism women and control women.

Table 2. Clinical parameters between hypothyroidism women and control women.
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Discussion
A previous study suggested that The TSH level was 

above the normal population's reference range, and meta-
bolic syndrome patients had considerably higher TSH levels 
than controls8. Thyroid hormones impact lipid metabolism 
and hence metabolic syndrome components, with a posi-
tive relationship between TSH and LDL cholesterol and a 
negative relationship between TSH and HDL cholesterol9. 
Because vitamin D receptors may be found in almost every 
tissue and cell in the human body, vitamin D is regarded as 
an entirely distinct hormone. Multiple studies have linked 
low serum levels of vitamin D to hypothyroidism. There are 
two possible explanations for why serum vitamin D levels 
are low in hypothyroid patients: one is that low vitamin D 
levels are related to poor absorption of vitamin D from the 
gut. The other is that these patients' bodies do not respond 
well to vitamin D10. The role of vitamin D in thyroid disea-

se has been suggested by pioneering studies conducted in 
the 1980s. McDonnell et al. revealed a strong resemblance 
between the molecular structure of the vitamin D3 receptor 
and the thyroid hormone receptor11.

Talaei et al., 2020 suggested there is a significant posi-
tive link between serum levels of vitamin D with thyroid hor-
mones and an important negative link with TSH levels and 
indicated that the deficiency of serum levels of vitamin D is a 
significant correlation with the degree and severity of hypo-
thyroidism. Some clinical parameters, such as HbA1c was, 
elevated and important in the study group 9.3 % compared 
with the control group 6.76% in hypothyroidism, agreed with 
Jain et al.12. The TSH level was above the reference range 
for the average population. They also observed significant-
ly higher TSH levels in metabolic syndrome patients and 
agreed with a previous study in a metabolic syndrome that 
achieved a P-value <0.058,13. Many parameters of metabo-
lic syndrome were observed elevated, such as triglycerides 
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Table 3. Effect of metabolic hormones between hypothyroidism with metabolic syndrome and hypothyroidism without 
metabolic syndrome.

Table 4. Clinical parameters between hypothyroidism with metabolic syndrome and hypothyroidism without metabolic 
syndrome.
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205.62 mg/dl in the hypothyroidism group compared with 
control group 168; this level is closely linked with subcli-
nical hypothyroidism, agreeing with Chang et al.14 Healthy 
thyroid activity is required to maintain the overall health of 
an individual. Several previous studies mention the effect of 
thyroid hormones on body mass index (BMI)15. Hypothyroi-
dism induces weight gain, while hyperthyroidism leads to 
weight loss. Moreover, it has also been confirmed that obe-
sity affects thyroid gland function16.

Conclusions
It can be concluded that a deficiency in the level of vita-

min D in the body because a deficiency of vitamin D nega-
tively affects the various functions of the immune system in 
the body, which increases the likelihood of developing se-
vere immune diseases that attack the thyroid gland disorder 
in diabetic women with metabolic syndrome. 
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