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Abstract 

Hypothyroidism is a common endocrine disease, characterized by decreased synthesis of thyroid 

hormones and leading to several metabolic problems. This review aims to find the relationship between 

hypothyroidism and deficiency of some vitamins and minerals. We comprehensively analysed the 

existing literature to find and evaluate studies that evaluated this relationship. The study included an 

analysis of vitamins B12 and D and some minerals, including iron, selenium, iodine, and zinc. The 

findings of this review indicate that specific inadequacies may play a role in the onset or progression of 

hypothyroidism. Vitamin D insufficiency can lead to reduced synthesis of thyroid hormones, therefore 

affecting the development of thyroid autoimmunity. In addition, insufficient amounts of vitamin B12 

have been associated with thyroid dysfunction and alterations in thyroid stimulating hormone (TSH) 

levels. Iron deficiency affects thyroid hormone synthesis. Whereas, Selenium plays an essential role in 

the enzymatic processes that are responsible for the metabolism of thyroid hormones. Moreover, zinc 

and iodine are essential for regulating thyroid hormones, and a deficiency in these minerals can result 

in disruptions in thyroid gland hormone levels. 
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Introduction 

Hypothyroidism is a medical syndrome characterized by an insufficient level of thyroid 

hormones, resulting in a general reduction of metabolic processes. Hypothyroidism is the 

most widespread thyroid disorder globally [1]. Hypothyroidism is characterized by a 

reduction in the release of T4 and T3 hormones [2]. Hypothyroidism, characterized by reduced 

amounts of thyroid hormone in the bloodstream, is associated with a decelerated metabolic 

rate, lipolysis, diminished weight gain, impaired cholesterol clearance, and increased blood 

cholesterol level [3].The occurrence of increased secretion of pituitary TSH is a result of 

decreased levels of T4 and T3 [4, 5]. There are a variety of factors contributing to the 

occurrence of hypothyroidism. Several factors can contribute to the development of thyroid 

disorders. These include previous thyroid surgery, autoimmune thyroiditis, ionizing radiation 

exposure and chronic thyroid inflammation, sufficient iodine intake, deficiencies in enzymes 

necessary for thyroid hormone production, and the use of various drugs. Thyroid dysfunction 

has the potential to disrupt the synthesis of thyroid gland hormone, which is a catabolic 

hormone that exerts influence over a range of metabolic processes [6]. Hypothyroidism is the 

early phase of severe hypothyroidism, characterised by a little increase in thyroid-stimulating 

hormone (TSH) levels in individuals exhibiting a normal level of thyroxin (T4) in their 

bloodstream [7]. Normal thyroid hormone metabolism requires a number of minerals, 

vitamins, and trace elements, and deficits in more than one of these may result in a negative 

effect on thyroid health. A number of biological processes require trace elements despite 

their low concentrations in the human body. These elements function as activators or 

inhibitors of enzyme reactions, compete for binding sites with other elements and proteins, 

and influence cell membrane permeability, so hormone secretion, activity, and target tissue 

binding are all known processes that can be affected by trace elements. In contrast, hormones 

affect many different aspects of mineral metabolism, such as excretion and transport [8]. Zinc, 

iron, manganese, and selenium are all essential elements. Lack of or an excess of some trace 

elements may result in irreparable effects [9].  
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Iodine: Iodine is a crucial element necessary throughout 

life, especially in fetal life and early development. Iodine 

levels in the body are directly proportional to the iodine 

levels in the environment, specifically the water and soil. 

The hypothalamus, thyroid, pituitary, and blood all play 

roles in iodine metabolism in the human body [10]. Iodine is 

an essential micronutrient required for the synthesis of the 

thyroid hormones triiodothyronine (T3) and thyroxin (T4). 

These hormones play a major role in the initial growth and 

development of the majority of organs, but they cannot be 

produced in suitable amounts if the body does not get 

enough iodine [11]. Maintaining healthy thyroid function 

requires consuming an appropriate amount of iodine. The 

recommended daily allowance for iodine varies by age, 

gender, and stage of life, and most people are better off 

getting their iodine from a varied and healthy diet than from 

supplements [10], only 5 gm. which is enough to provide a 

70-year-old person their entire life [12]. The thyroid gland 

stores most of the body's iodine (70-80%). The average 

adult body has 15-20 milligrams of iodine. The thyroid 

gland typically absorbs around 120 micrograms of iodide 

every day in order to produce thyroid hormone [13-15]. 

Hypothyroidism is more prevalent in populations with 

insufficient iodine use compared to those with sufficient use 
[16]. As a result, a goiter forms when there is not enough 

iodine, TSH secretion rises, thyroid growth is stimulated, 

iodine trapping is improved, and T4 is converted to the more 

active metabolite T3 in the thyroid gland. However, the 

normal thyroid has an auto-regulatory mechanism that can 

easily deal with an increased iodide burden apart from 

thyrotropin (TSH) [17]. However, among people who already 

have thyroid problems, an overabundance of iodine in the 

diet may have a role in the onset of hypothyroidism. Iodine 

deficiency or excess can cause or exacerbate autoimmune 

thyroid illnesses like Hashimoto's thyroiditis in those who 

are predisposed to them. Most studies have found slight 

increases in the incidence of thyroid autoimmunity after 

iodization; whether or not these increases are temporary is 

unknown [10]. More research is required to understand the 

causes of iodine-induced subclinical hypothyroidism and its 

long-term effects. 

 

Selenium: is a trace mineral, meaning the human body 

needs it but in small amounts. Thyroid hormone metabolism 

is just one of many physiological processes in which it plays 

an important role [18]. Selenium is essential for converting 

the inactive form of thyroid hormone (T4) into the active 

form (T3), making it an essential mineral for maintaining 

healthy thyroid function. Selenium is needed as a cofactor 

by the deiodinase enzyme, which performs this 

transformation. Insufficient selenium levels may prevent the 

conversion of T4 to T3, which could lead to lower levels of 

active thyroid hormones [18]. Additionally, selenium's 

antioxidant properties help to protect the thyroid gland from 

oxidative stress and act as free radical scavengers, shielding 

the thyroid gland from damage [19]. In 1990, research 

conducted in Central Africa showed that children who were 

deficient in iodine and selenium were provided with 

selenium supplements alone. These studies revealed a 

relation between this insufficiency and a thyroid disorder, 

resulting in the destruction of the mucosal membrane and 

the thyroid gland [20]. Since then, scientists have learned 

more about selenium's role in thyroid metabolism, and some 

have even proposed using selenium supplements to treat 

autoimmune thyroid problems [18]. In the study conducted by 

Pizzulli and Ranjbar [21], 3 female children exhibited a range 

of clinical symptoms that could be associated with thyroid 

function; all three were correctly diagnosed as needing 

pediatric endocrinology treatment. The only abnormal 

symptoms found by the lab tests were latent hypothyroidism 

and a selenium deficit. A pathological iv-TRH stimulation 

test and a high basal TSHa confirmed the diagnosis of 

hypothyroidism. The children's metabolisms normalised and 

all clinical signs significantly improved after 4 weeks of 

treatment with oral sodium selenite. They were able to 

provide a definition of hypothyroidism for the first time. 

Pathophysiology can be described as an insufficiency or 

excess of human 5 -deiodinases and is brought about solely 

by selenium deficiency. 

 

Zinc: is an essential trace element that plays a critical role 

in maintaining healthy thyroid function and homeostasis. It 

plays a variety of roles, some of which may involve 

influencing hormone synthesis and action mechanisms [22]. 

Zinc is important for the enzyme 1, 5’ - deiodinase, which 

stimulates the transformation of biological thyroxine (T4) 

into its active form triiodothyronine (T3) and decreases 

metabolism [23]. In addition, it is important to note that the 

thyroid hormone-binding transcription factor has a vital 

function in controlling gene expression. This transcription 

factor also incorporates zinc that are specifically linked to 

cysteine residues [24]. Multiple forms of thyroid hormone are 

affected by zinc, including TRH production inhibition and 

T4, TSH, and T3 suppression. It's also necessary for the 

conversion of T4 to T3 in tissues outside of the thyroid [25, 26, 

27], and possesses a role in both T3 binding to the nuclear 

receptor as well as nuclear receptor DNA binding [28]. Zinc 

insufficiency has been linked to changes in thyroid function 
[29], zinc deficiency induces hypothyroidism and is also 

induced by hypothyroidism in humans [30]. Several searches 

have indicated that patients with hypothyroidism have 

significantly lower zinc levels, including Arora et al. [31], 

Baloch et al. [32], Rashid et al. [33], Al-Jubouri et al. [34], Ali 

et al. [35], Ginger et al. [36], and Mohamed et al. [37]. Low zinc 

absorption in the digestive tract may contribute to the low 

zinc levels observed in hypothyroidism patients [38]. 

According to Bellisola [39], research, this is because TSH 

plays a crucial role in the fluctuations of iodine, zinc, and 

selenium concentrations in both normal and abnormal 

human thyroid disorder. In addition, Low plasma zinc levels 

are also caused by tubular excretion of Zn [40].  

 

Vitamin D: The sun's fat-soluble vitamin is called. The 

primary stimulus for the synthesis of vitamin D is ultraviolet 

B radiation (290-320) nm [41]. Blood-borne vitamin D is first 

bound to a D-binding protein, then hydroxylated in the liver 

to 25(OH) D, and finally transformed to the active 

metabolite calcitriol or 1, 25 dihydroxy vitamin D (1, 25-

(OH)2 D) in the kidney [42]. The most prevalent circulating 

precursor of active vitamin D is Serum 25 (OH) D, 

combines the combined contributions from cutaneous 

synthesis and is generally accepted as the gold standard for 

gauging vitamin D status. Vitamin D and thyroid hormone 

are bind to steroid hormone receptors. Researchers have 

discovered a specific gene located in the Vitamin D receptor 

that increases the susceptibility to autoimmune thyroid 

disorders like Hashimoto's thyroiditis and Graves' disease. 

Therefore, those who suffer from thyroid disorders should 
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learn about the vitamin D system [43]. Vitamin D deficiency 

affects people of all ages worldwide. Endocrinopathies, such 

as type 1 and type 2 diabetes, polycystic ovary syndrome, 

and adrenal disorders, are influenced by vitamin D, and its 

deficiency is linked to the development of thyroid 

autoimmune disease [44]. Vitamin D deficiency has been 

studied to determine whether or not it is a contributing 

factor in the development of hypothyroidism or merely a 

symptom of the disease. Research has shown a correlation 

between hypothyroidism and vitamin D insufficiency, 

thyroid autoimmunity, an enlarged thyroid gland with 

nodules and increased blood flow [45]. Experimental research 

conducted by Richards [46], on the effects of vitamin D 

insufficiency on the thyroid gland suggested that low levels 

of thyroid hormone could result from vitamin D deficiency. 

Hypothyroidism patients' vitamin D deficiency may have 

two potential sources. First, insufficient intestinal absorption 

of vitamin D may contribute to low levels. Second, the body 

might not be able to fully activate Vitamin D [47]. According 

to Obaid et al. [48], Raeef et al [44] and Priya et al. [49], 

hypothyroidism patients may be deficient in vitamin D3. In 

addition, there exists a positive relation between vitamin D 

and T4, and an inverse correlation between vitamin D and 

TSH concentrations in the blood. 

 

Vitamin B12: Vitamin B12, commonly known as 

cobalamin, is a water-soluble B vitamin. Cyanocobalamin, 

methylcobalamin, hydroxocobalamin, and 

adenosylcobalamin are the four types of vitamin B12. The 

most common form, cyanocobalamin, must be converted to 

the two active forms, adenosylcobalamin and 

methylcobalamin before it can be used by the body. Vitamin 

B12 is present in all of the body's cells. Energy production, 

DNA synthesis and control, fatty acid synthesis, and cellular 

metabolism all require it [50]. The supplementation of thyroid 

hormone or other thyroid medications is a common 

treatment for those with hypothyroidism. In terms of 

therapeutic efficacy, T3 is more effective than T4. Some 

patients with T3 deficiency do not improve completely even 

after receiving replacement therapy. Hypothyroidism is 

made worse by a lack of vitamin B12. Both deficiencies can 

be difficult to diagnose, which is unfortunate [51]. Around 3-

4% of the population may be deficient in vitamin B12 

(Cyanocobalamin) [52]. Primary autoimmune hypothyroidism 

is associated with an increased risk of pernicious anaemia, 

which has been reported in over 12% of hypothyroid 

patients [53]. Vitamin B12 deficiency in hypothyroid patients 

may be caused by insufficient intake or poor absorption in 

the intestines due to slow bowel movement, swelling of the 

colon wall, or increased development of bacteria. Dietary 

differences between populations may account for observed 

discrepancies in the prevalence of non-autoimmune causes 

of B12 insufficiency in hypothyroid people. Multiple 

studies, including Jabbar et al. [54], Snow CF et al. [55], 

Lewitt et al. [56], and Ness-Abramov et al. [57] have found 

that patients with hypothyroidism had significantly lower 

vitamin B12 levels compared to healthy people. A possible 

cause for these findings is the presence of autoimmune 

activity, wherein the body's immune system may 

be targeting organs other than the thyroid. It can also cause 

atrophic gastritis by attacking the stomach's parietal cells. A 

quarter of all occurrences of chronic vitamin B12-deficiency 

anaemia are attributable to atrophic gastritis. Both iron and 

vitamin B12 deficiencies are associated with atrophic 

gastritis [58, 59]. Patients with hypothyroidism and B12 

deficiency commonly have symptoms such as fatigue, 

memory impairment, tingling, and numbness. Noticed that 

some patients still exhibited symptoms despite receiving 

appropriate thyroxine replacement, and these patients were 

subsequently identified to be B12 deficient. Patients with 

hypothyroidism and low B12 levels who began treatment 

with B12 reported significant symptom relief within 3-6 

months [54].  

 

Iron: Iron is an essential mineral for proper body function. 

Is a vital ingredient in the production process of thyroid 

hormones the enzyme thyroid peroxidase (TPO) uses it to 

create the thyroid hormones thyroxin (T4) and 

triiodothyronine (T3), hence it is an essential part of the 

enzyme's structure. Low iron levels may result in 

insufficient hormone production by the thyroid gland [60]. 

Research indicates that women with iron-deficient anaemia 

have lower levels of plasma T4 and T3 during normal and 

cold stress compared with control [61]. As was discussed, 

hypothyroidism and iron deficiency have inverse effects on 

metabolic rate. Additionally, iron deficiency may be present 

in its early stages before anaemia develops. This suggests 

that correcting both at once is preferable, as a single 

adjustment may not result in a sufficient reaction [62]. 

Researchers found an association between hypothyroidism, 

and B12, folic acid, and iron deficiencies [63]. A growing 

number of research points to a direct effect of thyroid 

hormone on human erythropoiesis and increased 

erythropoietin synthesis [64]. Iron deficiency is a condition 

characterised by a lack of sufficient iron in the body. The 

presence of anaemia in conjunction with primary 

hypothyroidism leads to the development of a hyper 

adrenergic state. In the case of low levels of both ferritin and 

iron, the administration of thyroid gland hormone, 

particularly those containing triiodothyronine (T3), would 

induce excessive anxiety, necessitating a reversion to the 

previous lower dosage. Correction of iron deficiency in 

patients who cannot tolerate thyroxin sodium medication 

may result in increased tolerance to this treatment [65]. In a 
[66] study Dahiya et al. [67] and Ravanbod et al. [68], indicated 

that hypothyroidism was linked to anaemia. Researchers 

showed that the average frequency of iron insufficiency was 

greater than that of iron deficiency anaemia [69]. 

Measurement of the iron profile is important in patients with 

primary hypothyroidism since iron insufficiency is common 

in this case. 

 

Conclusion 

A review study found a positive association between several 

vitamin and mineral insufficiencies and hypothyroidism, a 

prevalent hormonal disorder. Iodine is an essential vitamin 

that is necessary for the production of thyroid hormones and 

is important for prevention. Insufficient selenium levels can 

induce hypothyroidism, whereas taking supplements can 

enhance thyroid hormone levels. Inadequate levels of 

vitamin D may also be a contributing factor to 

hypothyroidism. Additional research is required to establish 

a potential association between hypothyroidism and Vitamin 

B12 insufficiency. Iron insufficiency affects hormone 

synthesis and metabolism, while zinc lack can impact 

hypothyroidism. Additional research is necessary to 

evaluate the influence of different vitamins and minerals on 
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the thyroid gland, as well as determine their mechanism of 

action 
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