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Abstract

Background and objectives: Thyroid diseases are worldwide endocrine disorders in
clinical practice. Risk prevalence is higher in females than males with significant clinical
adverse effects among these cardiovascular diseases. Prevalence is high among diabetic
patients; with subclinical hypothyroidism categorized as the most common endocrine
disorders. The aim of the present study was to screen the prevalence of thyroid
dysfunction among apparently healthy adults, with special reference to diabetic patients.
Methods: 300 apparently healthy adults’ thyroid free disorders were screened included
200 females &100 males individuals of different age & BMI. Blood samples were collected
& subjected to. thyroid profiles test included TSH, FT3 &FT4.Thyroid dysfunction-were
further categorized according to the tested thyroid profiles.

Results: The results revealed 7.3 % prevalence of sub-clinical hypothyroidism followed by
overt hypothyroidism (1.7%) & subclinical hyperthyroidism (0.7%). Among diabetic patients
subclinical hypothyroidism predominate (12.5%) followed by clinical hypothyroidism (7.5%).
Conclusion: The results delineated the fact that among thyroid free subjected, screening
in of paramount importance especially diagnosis of subclinical hypothyroidism that
might linked with significant clinical complication especially female during pregnancy & as
a cardiovascular diseases risk factor.
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Introduction the crucial role of thyroid hormone in the

Thyroid disease encompassing normal development and physiological
various  disorders like hypothyroidism, function and impacts on virtually every
hyperthyroidism, thyroid nodules, thyroid  host or vertebrate.®® Association between
cancer & autoimmune thyroid disease."  thyroid dysfunction & various health
The prevalence of thyroid disorders varies conditions such as cardiovascular
with 1-2% for hypothyroidism, 0.2- 1.3% diseases, diabetics, cancer, & depression

for hyperthyroidism and 4-7% with  — have been established.®"?
palpable thyroid nodules in the general With increased morbidity & mortality
population.*®) The spectrum of thyroid liked to cardiovascular disease with

disorders are varied in differed  both hypothyroidism & hyperthyroidism.®

geographical regions.”” Among factors  Linkage between type 2 diabetes mellitus
prenatal excessive iodine intake, some  especially with subclinical hypothyroidism
considered low iodine intake.® exist that might reach 20% in some
Some experts refer to increased medical  study.'*'® Hepatic glucose transport
detection with sensitive technique devices, type 2 gene which behave as enzyme
metabolic syndromic & susceptible genetic necessary for insulin mediated glucose
factor.® Growing list of literatures refers to  transport is down-regulated which has
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impact in decrease insulin sensitivity in
Hashimoto s thyroiditis."®

The aims of study

The study aimed to screen the prevalence
of thyroid dysfunction of different
categories among thyroid free adult
subjects; with special, reference to
prevalence among diabetic patients in Erbil
community.

Methods

Study design:

A cross-sectional study was performed at
Hawler Medical University, College of
Nursing collaboration with Rizgari Teaching
Hospital and Erbil Teaching Hospital.

Data collection

Blood samples were collected from
300 individual's participants people (200
female &100 male) serum was separated,
and the samples were subjected to test for
thyroid function including FT3, FT4, and
TSH. Likewise, Information on the whole
individuals was recorded, including their
gender and age range. Anthropometric
measurements of the 300-adult thyroid
free disorders screened included the height
(m),® weight (kg), and the calculated body
mass index kg/m2 were determined beside
smoking & diabetic history. Diabetic
patients were included because of the high
risk of thyroid disorders among the 300
individuals, screened the mean age + SE
was 42.4+0.873 vyears. The majority
(66.7%) of the whole sample were females
& (33.3%) males. The mean BMI + SD was
28.104+£0. 309. The enrolled participants
were categorized further as smokers
(14.66%) & non-smokers (85.34%).
Enzyme-linked immunosorbent assay
(ELISA) was used to determine quantitively
serum levels of TSH, FT3, FT4(Biotet, USA

ELx 800 (Redaer), ELx 50(Washer).
Thyroid dysfunctions were further
categorized into: Euthyroid: If FT4, FT3
and TSH were normal; clinical hypothyroid-
ism: if the TSH was raised (> 4.2) together
with a decreased (<12) FT4; clinical
hyperthyroidism: if the TSH was Ilow
(< 0.270) with normal or high (>22) FT4;
Subclinical hypothyroidism if the TSH was
high (> 4.2) with normal FT4; Subclinical
hyperthyroidism: if TSH was low (< 0.270)
with normal FT4.

Ethical approval: The study was
approved by the Research Ethical
Committee of Hawler Medical University/
College of Nursing —Erbil. The information
consent was obtained from participant by
verbal.

Statistical Analysis: Data were analyzed
using the Statistical Package for Social
Sciences (SPSS, version 26). Numerical
variables were presented in the form
of means and standard deviations.
Categorical variables were presented in
the form of frequencies and percentages.
Fisher's exact test was used (instead of
the chi-square test) because the expected
frequencies (values) were less than 5 of
more than 20% of the cells of the table.
A P-value of <0.05 was considered
statistically significant.

Results

It is evident in Table (1) that the majority
(90.3%) of the participants screened for
thyroid profiles were euthyroid, 7.3%
had subclinical hypothyroidism, 1.7% had
clinical hypothyroidism, and 0.7% had
subclinical hyperthyroidism. Categories
for thyroid dysfunction- was clarified in
methodology

Table 1 Prevalence of thyroid dysfunction in the general population in Erbil city

Frequency (%)
Valid Euthyroid 271 (90.3)
Subclinical hypothyroidism 22 (7.3)
Clinical Hypothyroidism 5 (1.7)
Subclinical hyperthyroidism 2 (0.7)

Total

300 (100.0)
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The age & gender of the screened groups
is shown in Table (2) with 24.3% were in
age range from 35-44 years and 1:2 male
to female ratio. No signification association
was found between the thyroid categories
& age (P =0.727).

In Table (3) although prevalence of
subclinical hypothyroidism predominates in
comparison with clinical hypothyroidism &
sub clinical hyperthyroidism — (7.3 versus
1.7 & 0.7 respectively).

Table 2 Distribution of thyroid dysfunction by age and gender

No. (%)
Age (years)
15-24 45 (15.0)
25-34 53 (17.7)
35-44 73 (24.3)
45-54 53 (17.7)
55-64 49 (16.3)
265 27 (9.0)
Gender
Males 100 (33.3)
Females 200 (66.7)
Total 300 (100.0)
Table 3 Distribution of thyroid dysfunction by age
Age Euthyroid Subclinical Clinical Subclinical Total P-
(Years) No. (%) Hypothyroidism Hypothyroidism Hyperthyroidism No. (%) value*
No. (%) No. (%) No. (%)
15-24 40 (88.9) 4 (8.9) 1(2.2) 0 (0.0) 45 (100.0)
25-34 48 (90.6) 5(9.4) 0(0.0) 0(0.0) 53 (100.0)
35-44 67 (91.8) 4 (5.5) 0(0.0) 2(2.7) 73 (100.0)
45-54 48 (90.6) 3(5.7) 2(3.8) 0 (0.0) 53(100.0)  0.727
55-64 44 (89.8) 3(6.1) 2(4.1) 0(0.0) 49 (100.0)
265 24 (88.9) 3(11.1) 0(0.0) 0(0.0) 27 (100.0)
Total 271 (90.3) 22 (7.3) 5(1.7) 2(0.7) 300 (100.0)

*Calculated by Fisher’s exact test.

- Sub clinical hypothyroidism —: TSH (>4.2) & normal FT4 (12-22)
- Clinical hypothyroidism -: TSH (> 4.2) &decreased FT4 (<12)
- Sub clinical hyperthyroidism-: TSH low (< 0.270) & normal FT4 (12-22)
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Five females (2.5%) had clinical
hypothyroidism, while none of the males
had such condition, but the difference was
not significant between males and females
among the different thyroid categories,

male (P = 0.417) (Table 4).

No significant association was detected
between BMI and thyroid categories
(P = 0.490); although BMI 18.5-24.9
was associated with high prevalence of

although prevalence of subclinical Subclinical hypothyroidism (Table 5).

hypothyroidism was higher in females than

Table 4 Frequencies of thyroid dysfunction by gender

Diagnosis Males No. (%) Females No. (%) Total No. (%) P-value*
Euthyroid 93 (93.0) 178 (89.0) 271 (90.3)
Subclinical 7(7.0) 15 (7.5) 22 (7.3) 0.417
Hypothyroidism
Clinical 0(0.0) 5(2.5) 5(1.7)
Hypothyroidism
Subclinical 0(0.0) 2 (1.0) 2(0.7)
Hyperthyroidism
Total 100 (100.0) 200 (100.0) 300 (100.0)
*Calculated by Fisher’s exact test.
Table 5 Distribution of thyroid dysfunction according to body mass index (BMI)
BMI Euthyroid Subclinical Clinical Subclinical Total P-
No. (%) Hypothyroidism  Hypothyroidism Hyperthyroidism No. (%) value
No. (%) No. (%) No. (%)
<18.5 3(100.0) 0 (0.0) 0 (0.0) 0 (0.0) 3(100.0)
18.5-24.9 61 (83.6) 9 (12.3) 1(1.4) 2(2.7) 73 (100.0)
25-29 128 (92.1) 8 (5.8) 3(2.2) 0 (0.0) 139 (100.0)
30-34 56 (93.3) 3 (5.0) 1(1.7) 0 (0.0) 60 (100.0)  0.490
35-39 12 (100.0) 0(0.0) 0 (0.0) 0 (0.0) 12 (100.0)
240 11 (84.6) 2 (15.4) 0 (0.0) 0 (0.0) 13 (100.0)
Total 271 (90.3) 22 (7.3) 5(1.7) 2(0.7) 300 (100.0)

*Calculated by Fisher’s exact test.
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The rates of thyroid disorders were
significantly higher among diabetics than
non-diabetics (P = 0.004). The rates
of subclinical hypothyroidism, clinical
hypothyroidism, and subclinical
hyperthyroidism among diabetics were
12.5%, 7.5% and 2.5% compared with
6.5%, 0.8% and 0.4% respectively among
the non-diabetics (Table 6).

Discussion

In clinical field, thyroid diseases are
regarded as the most prevalence
endocrine disorders after diabetes.!"” It
represents 30-40% of cases visited
endocrine  clinic."®  With  subclinical
hypothyroidism has noteworthy public
health complication and consequences!'®
especially in females. Of these, adverse
impacts on metabolic control and
increasing predisposin%; risk factor for
Cardiovascular disease.!"®

In the present study, the frequency of
subclinical hypothyroidism was 7.3%
followed by clinical hypothyroidism (1.7%)
& subclinical hyperthyroid (0.7%). The
prevalence of thyroid dysfunction of
different categories varies from location
to location. In Irag / Duhok city, the
prevalence of hypothyroidism was 20.55%
with 94.85% of subject screened were
classified as sub-clinical type of
hypothyroidism.®

In Middle-East, meta- analysis
included 345 studies reported rolled
prevalence of thyroid disorders, (19,2%)
Subclinical hypothyroidism (8.3%), overt
hypothyroidism (7.2%), subclinical
hyperthyroidism (3.2%) & overt
hyperthyroidism (2.4%).%")

In Iranian population, the frequencies
reported for clinical hypothyroidism,
subclinical hypothyroidism & subclinical
hyperthyroidism were 2.8%,5.8% &3.7%
respectively.?"?? In Europe, meta-analysis
of 17- studies reported prevalence of
3.05% & 0.75% for hypothyroidism &
hyperthyroidism respectively. In united
states, reported prevalence of 4.3% &
0.3% as subclinical & clinical overt
hypothyroidism.??

The clinical impacts of untreatable thyroid
disorders might increase risk of
neuropsychiatric problem. Osteoporosis &
dyslipidemia, with significant impacts on
cardiovascular system such as coronar
artery disease & heart failure.®?%
Metabolic syndrome might be a risk in both
subclinical &overt hypothyroidism & its
components such as abdominal obesity &
hypertriglyceridemia .*®)

Thyroid dysfunction is more common
in female population.®®®) In the current
study, analysis for the prevalence of
thyroid dysfunction according to sex, age &
BMI revealed no statistically significant

Table 6 Frequencies of thyroid categories among diabetes patients

Diagnosis Diabetes No diabetes Total P-value*
No. (%) No. (%) No. (%)

Euthyroid 31 (77.5) 240 (92.3) 271 (90.3)

Subclinical 5(12.5) 17 (6.5) 22 (7.3)

Hypothyroidism

Clinical 3(7.5) 2(0.8) 5(1.7) 0.004

Hypothyroidism

Subclinical 1(2.5) 1(0.4) 2(0.7)

Hyperthyroidism

Total 40 (100.0) 260 (100.0) 300 (100.0)

*Calculated by Fisher’s exact test.
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association (Table 2,3,4,5) except for
history of diabetes mellitus (Table 4);
although prevalence of subclinical

hypothyroidism was higher in female than
male our finding is in agreement with other
study.®” Thyroid dysfunction is strongly
linked with age, genetic factors, ethnicity as
well as iodine intake.®”

Among endocrine disorders, diabetes
mellitus & thyroid disorders are most
common in clinical fields.?”” Thyroid
dysfunctions are much common in diabetic
patients &influence each other mutually
due to intersecting pathology.?® Diabetes
mellitus on the other hand has impacts on
thyroid function at the level of hypothalamic
control of TSH release & level of T4 to
T3 conversion.®® In the present study,
the prevalence of thyroid dysfunction
among patients with history of types 2
diabetes mellitus was 22.5% (Table 6).
In comparison with other studies in
different location, the prevalence of thyroid
dysfunction among diabetes patients were;
12.5 in Jordon,12.3% in Greece, 16% in
Saudi Arabia, 29.7% in Nigeran & 32.4%
in Spain.®?

TSH has impacts on metabolic parameters
that cause hyperglycemia. Among
mechanisms; increasing hepatic glucose
production, stimulate leptin secretion and
decreasing insulin synthesis & secretion
from pancreatic Beta-cells. Furthermore,
thyroid hormone increases lipolysis &
gut glucose absorption that further
enhances hepatic gluconeogenesis.
Meanwhile, hyperglycemic cause low
serum concentration of T3 with raised
normal or low T4 & decrease in hepatic
concentration of T3-T4 deiodinase.®"
Genetic factors possibly implicated in
Co-existed thyroid dysfunction & Type 2
diabetes mellitus. Among gene identified
GLUT2, inhibitory G protein & protein
kinase B.®?

The limitation of this prospective study on
one hand is sample size. Larger sample
size, more the precise & representative
prevalence of thyroid disorders or
dysfunction. Besides, other groups should

be involved like pregnant women some
autoimmune diseases that co-existed with
thyroid dysfunction.

Further extensive for assessing prevalence
of autoimmune thyroid disease like
Hashemites thyroid is necessary from
clinical stand of view.

Conclusion

Final conclusion evidence of the study was
the finding of subclinical hypothyroid to be
the more thyroid dysfunction category
among the apparently healthy adult
people screened. This category of thyroid
dysfunction has risk impacts in reducing
quality of life, cognitive disjunctive
slceleted muscle, osteoporosis,
dyslipidemias, metabolic syndrome, &
coronary artery disease & heart failure;
with special impact on pregnancy.
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