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ABSTRACT

Background: Obesity is a state characterized by excessive deposition of fat. Thyroid hormones are known to
influence body weight, and thyroid diseases, which are linked to vitamin D deficiency as risk factors. Material
and methods: A total of 35 samples aged from 25 — 50 years were collected during the period from November
2022 to January 2023. The subjects were divided into two major groups depending on their BMI. The
anthropometric measurements including height, body weight, waist and hip circumferences, were measured
for all participants. Results: the results showed that there was a significant decrease in the level of T3 in obese
women compared with lean women (p=0.042), On the other hand, no significant differences were observed in
T4, TSH, and D levels between the two groups. Furthermore, there was a positive correlation between vitamin
D and T3 in the obese group (r= 0.587, p= 0.046) and there was no correlation between vitamin D and other
hormones (T4, TSH).

Conclusion: Vitamin D was decreased in the study population regardless the weight moreover, there was a
decrease in the level of T3 in obese women compared to thin women, furthermore, the study showed a slight
increase in TSH concentration in the two groups and simple decrease of T4 level in obese women but it is still
with normal range. These conclusions may be an indicator of subclinical hypothyroidism.
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INTRODUCTION maintenance, and thyroid hormones, and many
Obesity is a condition described by abnormal mechanisms appear to be involved in it (5).
accumulation of adipose fat, and it commonly results . . . .
] ] : Vitamin D, a steroid hormone, is important in bone
in the development of various related disorders. . ) .

o ) mineral homeostasis, growth, and maintenance of
Globally, the prevalence of obesity is rising and is
now considered an epidemic by the World Health

Organization (1,2). Thyroid hormones are

skeletal health. Diabetes mellitus, malignancies,
multiple sclerosis, atherosclerosis, infectious

] ) ) diseases, and various autoimmune disorders,
recognized to regulate basic metabolism and . . . . .
) o including thyroid autoimmune diseases, have all
thermogenesis, as well as lipid and glucose . . L )
] ] o o been linked to vitamin D deficiency as risk factors
metabolism, food intake, and lipid oxidation. Thus, . . . .
o o (6-8). This vitamin exerts its biological effects
it influences on body composition (3,4). Strong L )
L . . through nuclear vitamin D receptors (VDR) which
associations are found between obesity, weight ) .
are present in most human cells and tissues.

Therefore, vitamin D functions by controlling the
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gene expression in several locations where its
receptors are present, such as the endocrine system
(9-11).

Due to the comparable response elements on genes,
thyroid hormones, and vitamin D both function
through steroid receptors and they may influence
one another's actions. Therefore, a reduced vitamin
D level is likely to make the systemic problems
linked to hypothyroidism worse (6,12,13). This
research aims to study the possible relationship
between vitamin D, thyroid hormones, and body
mass index in obese women.

MATERIALS AND METHODS
1. Study population

A total of 35 samples aged 25 — 50 years were
collected from the staff of the College of Nursing at
Basrah University during the period from November
2022 to January 2023. Before collecting samples, a
brief review of the study was given to the
participants. Before being included, all individuals
provided written informed consent. Through direct
interviews and the use of a questionnaire, the
medical histories of the women and some data were
collected.

2. Study design

Based on their BMI, the patients were divided into
two major groups. Ten lean women with BMIs
between 18 and 24.9 made up Group | (the control),
and 25 healthy obese women with BMIs above 30
made up Group Il. The exclusion criteria include
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having any chronic disorders, endocrine disease,
being treated with medication, being pregnant, and
having irregular menstrual cycles.

3. Anthropometric measurements

Measurements of the anthropometric parameters,
such as height, weight, and hip and waist
circumferences, were taken.

4. Serum preparation

About 2 ml of venous blood was collected and
placed in a serum separation tube. To induce clot
formation, wait for around 10 minutes. Then, the
samples were placed in a centrifuge at 3500 rpm for
10 minutes at room temperature to get the serum.
The serum was stored in deep freeze at (-20°). The
serum was measured by enzymatic colorimetric
assay, using COBAS INTEGRA 400 plus.

5. Statical analysis

The data was analyzed by SPSS program version 26
(independent t-test) and significant differences were
determined at p-value <0.05.

RESULTS

Table (1) showed that there was a significant
decrease in the level of T3 in obese women than in
lean women (p=0.042), On the other hand, despite
the study results showing the presence of a simple
decrease or increase of T4, TSH and D level between
obese and control subjects, statistically, there were
no significant differences was observed in T4, TSH
and D levels between the two groups (p= 0.333, p=
0.59, p= 0.543) respectively.
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Table 1: independent two sample T-test (obese and normal Sample)
Compared to T3, T4, TSH hormone and vitamin D
Variables Sample N Mean Sd Significant
T- P- Sig.
value value
T3 (nmol/l) Obese 25 1.20 0.175 2.607* 0.042 S
Lean 10 1.48 0.392
T4 (uun) Obese 25 129.68 13.107 0.982 0.333 Ns
Lean 10 135.10 18.429
TSH (uu/n Obese 25 9.84 4.031 1.959 0.59 Ns
Lean 10 7.15 2.488
Vitamin D Obese 25 15.56 3.606 0.627 0.543 Ns
(nmol/I) Lean 10 16.80 5.806

*S= Significant at p= < 0.05, Ns = no significant

Table (2) showed that there was a positive correlation between vitamin D and T3 in the obese group (r=0.587,
p= 0.046) and there was no correlation between vitamin D and other hormones (T4, TSH).

Table 3: Pearson's Correlations for obese sample (n = 25

T3(mmol/) | T4 (uu/ly | TSH (uu/) D (nmol/)
T3 Pearson Correlation - 0.309 0.258 0.587*
(nmol/I) P —value - 0.133 0.213 0.046
T4 Pearson Correlation - 0.021- 0.118
(uull) P —value - ) 0.921 0.574
TSH Pearson Correlation - - - 0.116
(ull) P —value - - } 0.580
D Pearson Correlation - - - -
(nmol/1) P —value - - - }

*S= Significant at p = < 0.05

DISCUSSION

Vitamin D is a fat-soluble secosteroid synthesis by
the skin through exposure to UV light, and orally
from natural foods, fortified meals, and
supplements. Although the skin is the main source
of vitamin D production, oral consumption takes
precedence over sun exposure in the treatment and
prevention of nutritional vitamin D deficiency (14,
15).

The status of vitamin D in people is influenced by a
variety of biological and environmental variables

working together. These factors include variations in
sunlight exposure caused by latitude, seasons, time
of day, atmospheric components, clothes, sunscreen
application, and color of skin. In addition to age,
obesity, and the presence of various chronic diseases
(16-18).

Vitamin D deficiency is known as serum 25(OH)D
values under 20 ng/mL, and vitamin D insufficiency
as serum 25(0OH)D ranges between 20 and 30
ng/mL, while the optimal level of 25(OH)D values
between 30 and 50 ng/mL (19, 20).
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The results of this study showed a decrease in
vitamin D concentration in both groups, since
statistically no significant differences in these levels
between obese and lean women. These results
agreed with a previous study that the level of vitamin
D is not only lower in an obese group but also lower
in lean persons (21, 22). The reason for this result
may be due to the type of lifestyle, for example, the
main barrier that prevents vitamin D production and
its normal levels is clothing. This could be explained
by the fact that women in southern Iraq typically
cover practically all their bodies with clothing and
show only a little area of skin for social and religious
reasons. Furthermore, the weather conditions in
Basrah city characterized by high temperatures and
the long period of summer make people avoid going
out during the day as much as possible (23, 24).

This suggestion was demonstrated in a previous
study which found that women who dress in a more
Western manner have greater levels of vitamin
D than women who wear the hijab. Vitamin D
cannot be synthesized in sufficient amounts when
the hands and face are exposed to the sun while
wearing a headscarf (25, 26).

In contrast, in a different study, the researchers
showed that vitamin D insufficiency was more
common in obese individuals than control group (27,
28). Moreover, an investigation revealed that BMI
and vitamin D levels correlated negatively. This
association is most likely caused by heavier people
engaging in less physical activity and getting less
sun exposure (29-31). These differences in study
findings could be ascribed to the sample size of the
study, the age range of the participants, the assay-use
techniques, and other variables that interact with
each other.

Moreover, the results of the study showed that there
was a significant decrease in the level of T3 in obese
women compared to thin women. This was
inconsistent with Tagliaferri, since, decreased fT4
with a slight increase in T3 or free T3 (fT3) levels
have been shown in obese subjects (32).
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Furthermore, the results of this study showed a
simple increase of TSH concentration in the two
groups and a simple decrease in T4 level in obese
women (statically not clear) but it is still within the
normal range. These results are consistent with the
status known as subclinical hypothyroidism, which
is defined as an increase of thyroid-stimulating
hormone level or TSH level with normal
concentration of free thyroxine (FT4) (33).

A cross-sectional study in the north Indian
population of Meerut revealed similar results, in the
vitamin D deficiency group higher TSH levels and
normal levels of T4 inclined towards a lower
reference range were found (6). Elevated TSH levels
with normal serum thyroxine (T4) levels were also
found in obese children and adolescents, and it may
be considered as signs of subclinical hypothyroidism
(32). Another cross-sectional study was conducted
from 2014 to 2016 on participants with obesity, free
t4 was lower in people with obesity but there was no
significant difference in TSH level between the two

groups (35, 36).

In contrast, in a previously published study
performed, no subclinical hypothyroidism was
observed in obese participants, since the obese group
had higher TSH levels, although
concentrations were still in the normal reference
range (21).

those

The differences in the study design, the definitions
of the normal range for TSH and T4, the degree of
obesity, the status of iodine, smoking, and some
other factors that are currently unknown may be
possible reasons for the variation in the results (37).

Moreover, the findings of this study showed a
significant positive correlation between vitamin D
and T3 (r= 0.587, p = 0.046), and no correlation
between vitamin D and TSH or T4 (r=0.116,
p=0.580; r=0.118, p=0.574) respectively. These
results agreed with a previous study in India since
vitamin D deficiency showed a significant positive
correlation with T3 and T4. In contrast, a significant
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negative correlation was found between vitamin D
and TSH (6). This association could be explained by
how vitamin D affects the production of type 2
deiodinase, which leads to the peripheral conversion
of T4 to T3 (38).

CONCLUSION

Vitamin D was decreased in the study population
regardless of the weight of participants, moreover,
there was a decrease in the level of T3 in obese
women compared to thin women, furthermore, the
study showed a slight increase in TSH concentration
in the two group, and simple decrease of T4 level in
obese women but it is still with normal range. These
conclusions may be an indicator of subclinical
hypothyroidism.

RECOMMENDATION

Conducting more extensive studies on vitamin D and
thyroid hormones especially in people with thyroid
disorders in both genders and various ages.
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