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Abstract

B

ackground: Thyroid gland is an important gland which plays a vital role in the stimulation of normal
growth and central nervous system (CNS), metabolism regulation, elevated vitamin requirements,
metabolism of phosphorus and calcium, promote sexual metabolism, increases mitochondrial
metabolism, stimulates the adrenergic activity with myocardial contractility and increase heart rate. In this era,
one of the important health issues is vitamin D and calcium deficiency. A large number of populations in all
over world are vitamin D or calcium deficient or insufficient. The objective of this study was to evaluate the
prevalence of thyroid dysfunction and vitamin D deficiency in females.
Methods: A cross sectional study was designed to check the prevalence of thyroid disease and its correlation
with vitamin D levels in females. Venous blood was drawn from the female’s patients (11—80 years of age) using
gel disposable vials (3.5 ml) in aseptic condition. Samples were centrifuged at four thousand revolutions per
minute for five minutes and serums were separated. After the separation of serum, the samples were transferred
to the laboratory for the automated estimation of Thyroid Stimulating Hormone (TSH), Triiodothyronine (T3),
Thyroxine and Vitamin D.
Results: It was observed that out of 79 females who had gone through thyroid profile testing, 70% females had
normal thyroid profile. However, hypothyroidism was found in 23% females and 7% females had the condition
of hyperthyroidism. Out of 18 (23%) reported cases of hypothyroidism, 8 cases were of mild (subclinical)
hypothyroidism, 3 cases indicated non-thyroidal illness; rare pituitary hypothyroidism. Out of 79 female
participants, only 20 (25.31%) females had normal serum vitamin D levels. Overall, 59 (74.68%) females had
vitamin D deficiency. When the vitamin D deficiency was correlated with thyroid dysfunction, it was observed
that vitamin D levels were non-significantly (p = 0.35) associated with hypothyroidism.
Conclusion: Hypothyroidism was found prevalent in the tested female population, as 23% of the tested
population had hypothyroidism while 9% of them have hyperthyroidism. Moreover, majority of the population
had vitamin D deficiency.
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Thyroid gland is situated among C5 and T1 vertebrae in
front of the neck. Thyroid gland is present below the
sternohyoid, platysma, and sternothyroid muscles. The
weight of thyroid is about 15 to 20 grams. In females,
the weight of thyroid is less as compared to males. In
infants, weight of thyroid is about 1g. As the age
increases, the weight of thyroid increases approximately
1g. Thyroid gland is a bilobed, red colored, delicate, H
shaped, parenchymal structure. Both lobes of thyroid
gland are about 4cm long, 2cm wider and about 2 to 3cm
broad. Isthmus is about 2cm long, 2 to 6 mm broad, and
2 cm wider [1].
Thyroid gland consists of two lobes and the right lobe
of thyroid gland is larger as compared to the left lobe and
these lobes are linked together by isthmus. The
secretory unit of thyroid gland is known as acinus or
thyroid follicle. The outer layer of each follicle has
epithelial cells and amorphous material known as
colloid and is enclosed with epithelial cells and is made
up of thyroglobulin (Tg). In colloid near the surface of
epithelial cells some important reactions such as,
formation of thyroid hormone like iodination and
secretion of hormones take place. Thyroid gland also
consists of C cells or parafollicular cells. These cells
produce calcitonin, which is a polypeptide hormone.
These cells are only present within the basement lamina
or is present in form of clusters with in the interfollicular
spaces [2].
Thyroid gland is an important gland which plays a vital
role in the stimulation of normal growth and central
nervous system (CNS), metabolism regulation, elevated
vitamin requirements, metabolism of phosphorus and
calcium, promote sexual metabolism, increases
mitochondrial metabolism, stimulates the adrenergic
activity with myocardial contractility and increase heart
rate [2]. In this era, one of the worldwide health issue is
vitamin D and calcium deficiency. A large number of
populations in all over world is vitamin D or calcium
deficient or insufficient [3].
Thyroid
gland
involves
two
conditions,
hypothyroidism and hyperthyroidism. Hypothyroidism
is the decrease in thyroid hormone production and
secretion. This common disorder occurs in both forms
mild and severe in 2% and 15% populations. Men are less
affected than women and with the increase in age both
gender affects more frequently. Many abnormalities in
the functioning and structure of thyroid gland leading to
the deficiency of thyroid hormone [2].
Vitamin D plays a vital role in health, specifically for
the strengthening of healthy bones. It is also important
for the proper functioning of the organs such as lungs,
heart, muscles and brain. It boosts the immune system
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to fight against infectious organisms. Body gets its
vitamin D from exogenous sources. It is converted from
inactive vitamin D into a hormone called activated
vitamin D or calcitriol. Vitamin D is also essential to
absorb minerals such as phosphorus and calcium (4). The
normal vitamin D level ranges from 30 to 100 ng/ml. The
vitamin D level ranging from 20 to 29 ng/mL is
deliberated deficient, if vitamin D level is <12 ng/ml, it
is measured to be an indication of critical insufficient
level of vitamin D. The circulating thyroid hormone and
vitamin D are attached on identical receptors called
steroid hormone receptors [5].
A couple of mechanisms describe the decreased
vitamin D level in hypothyroid condition. One of these
mechanisms is the malabsorption of vitamin D in the
intestine and other one is that the incomplete activation
of vitamin D. Low vitamin D levels was observed in
patients suffered with Grave’s disease. Vitamin D status
and malabsorption of vitamin D in the intestine can
affect the onset or development of many autoimmune
diseases. Furthermore, vitamin D supplementation play
a vital role in the prevention of several autoimmune
diseases in individuals [6].
Vitamin D level does not directly affect thyroid
hormone level leading to hypothyroidism or
hyperthyroidism. Immuno-regulation appears to be a
more realistic explanation for this phenomenon.
Vitamin D in the regulation of cytokines, for example
interleukin IL-6, IL-17, (IL)-1, and tumor necrosis factor
(TNF-α) play a vital role in autoimmune thyroid disease
(AITD). Statistical analysis shown that the onset of
postpartum thyroiditis (PPT) is associated lower serum
vitamin D level. Vitamin D deficiency is a possible cause
in the progress of AITD, but it did not correlate with the
titers of thyroid peroxidase antibody (TPOAb) and
thyroglobulin antibody (TgAb) and nor with the levels of
thyroid hormones [6]. Thyroid reactive antibodies
(TRAb) titer in GD is fluctuated with vitamin D level; the
highest vitamin D level are involved in the development
of AITD. Vitamin D does not have strong relationship
with the titers of thyroid antibodies in GD patients [7].
A different gene has been found in the Vitamin D
receptor. It indicated that people are susceptible to
Hashimoto thyroiditis and Grave’s disease. Vitamin D
bind with the vitamin D receptor (VDR) and induced its
effect and activated the VDR-responsive genes.
Although, autoimmune thyroid diseases (AITDs) could
be associated with VDR gene polymorphism [8].
The frequency of vitamin D deficiency has been
considerably greater in patients suffered with AITDs as
compared to healthy persons. Vitamin D deficiencies are
associated with the increased incidence of autoimmune
diseases, including rheumatoid arthritis and systemic
lupus erythematosus, type I diabetes mellitus (T1DM)
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[8]. Latitude differences play a role in several
autoimmune diseases. The incidence of multiple
sclerosis (MS) is decreased as vitamin D level increased;
the risk of multiple sclerosis is less in sunny areas. The
incidence of type 1 diabetes mellitus (T1DM) has direct
relation with latitude. It indicated that the less exposure
of sun and the less intake of vitamin D supplements in
early age, it cause greater risk of type 1 diabetes mellitus
(T1DM) [8]. Stimulation of experimental autoimmune
thyroiditis can be prevented by vitamin D
supplementation and cyclosporine. Variation in thyroid
function according to demographic characteristics was
also observed. The dominant T-lymphocyte infiltration
of the thyroid gland is characterized the Hashimoto's
thyroiditis and Graves' disease [9].
Another reasonable explanation is that increased
calcium loss from bones in hyperthyroid patients. It led
to raised plasma calcium level, activated vitamin D
synthesis and parathyroid hormone are does not
effected by altered calcium level. The relation between
hypothyroidism and vitamin D is stronger than
hyperthyroidism. However, vitamin D deficiency has a
primary role in the occurrence of thyroid dysfunction
[10]. The objective of this study was to check the
prevalence of thyroid dysfunction and vitamin D
deficiency in females.

Methods

A cross sectional study was designed to check the
prevalence of thyroid disease and its correlation with
vitamin D levels in females. The study was carried out at
the University of Lahore Teaching Hospital, Lahore,
Punjab. The study duration was from November 2019 to
February 2020. Female patients with thyroid
dysfunction were included in this study. Children and
male patients were excluded from this study.
LABORATORAY ANALYSIS
Venous blood was drawn from patient in gel disposable
vials (3.5 ml) in aseptic condition. Each sample was
centrifuged at four thousand revolutions per minute for
five minutes and serums were separated. After the
separation of serum, the samples were transferred to the
laboratory. Collected specimens were analyzed within
12
hours
of
collection
by
using
electrochemiluminescence
immunoassay
(Roche
Diagnostics, Indianapolis, Germany).
STATISTICAL ANALYSIS
All pertinent clinical and laboratory information were
entered to SPSS version 25.0. categorical data were
analyzed using Chi Square test (degree of freedom = 0.5).

In the present study, females were screened for thyroid
profile and their vitamin D level was also measured.
Blood samples were obtained from 79 individuals
(females) for the estimation of thyroid profile and
vitamin D level. Patients were divided into seven age
groups. Group 1 (11-20yrs), group 2 (21-30yrs), group 3
(31-40yrs), group 4 (41-50yrs), group 5 (51-60yrs), group
6 (61-70yrs) and group 7 (71-80yrs).
Sr. No.
1
2
3
4
5
6
7

Age Groups (Years)
11-20
21-30
31-40
41-50
51-60
61-70
71-80

No. of Individuals
5
19
21
13
9
11
1

Table 1: Age groups of screened females for the thyroid
profile and Vitamin D
Out of total screened females, the TSH level was lower
than 0.4 µIU/ml in 5 females (6.329%), however normal
TSH level was observed in 59 females (74.68%). On the
other hand, abnormally high level of TSH was recorded
in 15 females (18.98%). When T3 level was tested, it was
observed that out of 79 females, 75 (95%) females had
normal T3 level however, 4 females (5%) had high level
of T3. Decreased level of T3 was not observed in any
case. When T4 levels of the selected female population
was tested, it was found that 6 females (7.59%) had low
level of T4, 57 females (72.1%) females had normal, and
16 females (20.25%) had high level of T4.
The serum TSH level >5.5mIU, T3 level <2.4pg/ml and
T4 level <0.61ng/dl was considered to be hypothyroid
and patients with serum TSH level less than 0.4mIU, T3
level>3.8pg/ml and T4 level >1.1ng/dl was considered to
be hyperthyroid. When the results were evaluated, it was
observed that out of 79 females who had gone through
thyroid profile testing, 70% females had normal thyroid
profile. However, hypothyroidism was found in 23%
females and 7% females had the condition of
hyperthyroidism (Figure 5.1). Out of 18 (23%) reported
cases of hypothyroidism, 8 cases were of mild
(subclinical) hypothyroidism, 3 cases indicated nonthyroidal illness; rare pituitary hypothyroidism.
When the results were analyzed based on number of
thyroid abnormalities and age groups, it was observed
that no cases were found in the age group (11-20 years)
and age group (71-80 years). However, maximum cases
were observed in group (41-50 years) followed by group
(31-40 years) and group (61-70 years) as shown in figure
5.2. When the results were analyzed based on number of
thyroid abnormalities and age groups, it was observed
that no cases were found in the age group (11-20 years)
and age group (71-80 years).
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Discussion

In the present study, it was observed that majority cases
were of hypothyroidism and the age group that is most
affected was of females of 41 to 50 years of age.
Similarly, Mammen et al, has also suggested that in older
populations TSH level was high. It was suggested that
changing in thyroid tests occur due to many reasons e.g:
aging or changing in thyroid and pitutary functions [11].

Figure 1: Percentage of hypothyroidism and hyperthyroidism cases in
the tested population.

However, maximum cases were observed in group (4150 years) followed by group (31-40 years) and group (6170 years) as shown in figure 5.2. The vitamin D levels of
studied population was also determined. The level of
vitamin D from 20 to 29 ng/mL was considered to be
deficient and the vitamin D level was less than 12 ng/ml,
it was considered to be an indication of severe vitamin D
deficiency. Out of 79 female participants, only 20 (25.31
%) females had normal serum vitamin D levels. Overall,
59 (74.68%) females had vitamin D deficiency as
indicated in figure 5.3. When the vitamin D deficiency
was correlated with thyroid dysfunction, it was observed
that vitamin D levels were non-significantly (p = 0.35)
associated with hypothyroidism.

Figure 2: Number of cases of hypothyroidism and hyperthyroidism
according to age groups.

The vitamin D levels of studied population was also
determined. The level of vitamin D from 20 to 29 ng/mL
was considered to be deficient and the vitamin D level
was less than 12 ng/ml, it was considered to be an
indication of severe vitamin D deficiency. Out of 79
female participants, only 20 (25.31 %) females had
normal serum vitamin D levels. Overall, 59 (74.68%)
females had vitamin D deficiency as indicated in figure
5.3. When the vitamin D deficiency was correlated with
thyroid dysfunction, it was observed that vitamin D
levels were non-significantly (p = 0.35) associated with
hypothyroidism.

als

Figure 3: Vitamin D levels screening in the selected population

On the other hand, in china a study was conducted, it
revealed that TSH level or serum thyrotropin level were
increased with the increase of age independent of
thyroid disorders. Females and older adults have low T3
and T3/T4 ratio in relation to increased TSH level, while
FT4 values remain normal. Both the females and males
showed progressive changes in TSH levels with age [12].
A couple of mechanisms describe the decreased
vitamin D level in hypothyroid condition. One of these
mechanisms is the malabsorption of vitamin D in the
intestine and other one is that, the incomplete
activation of vitamin D. Low vitamin D levels was
observed in patients suffered with Grave’s disease.
Vitamin D status and malabsorption of vitamin D in the
intestine can affect the onset or development of many
autoimmune diseases. Furthermore, vitamin D
supplementation play a vital role in the prevention of
several autoimmune diseases in individuals.(6) Latest
researches have describe the influence of vitamin D on
Grave’s Disease (GD) and the role of vitamin D binding
protein gene in GD. The inflammatory responses were
inhibited by vitamin D in human thyroid cells and T cells
[13].
It proposed that serum calcium level and vitamin D
deficiency has positive correlation with degree and
severity of the hypothyroidism [14]. Vitamin D
insufficiency was associated with AITD and HT,
especially overt hypothyroidism. Low serum vitamin D
levels were independently associated with high serum
TSH levels [15]. Hashimoto Thyroiditis patient were
presented with decreased activated vitamin D level,
independently fluctuated TSH level can cause HT.
vitamin D level had negative correlation with TSH level.
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FT4 and FT3 level had positive correlation with vitamin
D level [16]. Mackawy et al, studied that low vitamin D
level was seen in hypothyroid patient. Study showed
positive correlation with vitamin D and negative
correlation with TSH level. It was observed vitamin D
deficiency depend on the severity of hypothyroid [17].
Hypothyroidism was found prevalent in the tested
female population as 23% of the tested population had
hypothyroidism while 9% of them has hyperthyroidism.
Moreover, majority of the population had vitamin D
deficiency.
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