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Abstract
Background and objective: The association of metabolic syndrome and subclinical
hypothyroidism is a matter of debate. Both confer an increased risk for cardiovascular
disease and type 2 diabetes mellitus, and previous studies showed overlap between
features of both conditions. This study aimed to evaluate the association of subclinical
hypothyroidism with metabolic syndrome in young women.
Methods: This case control study was conducted in the internal medicine consultation
department of Rizgary Teaching Hospital Erbil, Iraq, from May 2017 to May 2018. Sixty
eight consecutive women with the metabolic syndrome as per the Harmonizing definition
were compared to 95 age matched women with no metabolic syndrome as a control group.
Detailed history and physical examination with blood pressure and waist circumferences
recorded and appropriate fasting blood samples were tested for plasma glucose, lipid
profile, TSH, free T3, and free T4.
Results: Subclinical hypothyroidism was present in 10 (14.7%) of the 68 women with
metabolic syndrome and four women (4.2%) of the 95 control group with a significant
difference (P = 0.018). Central obesity, hypertriglyceridemia, and low levels of high density
lipoprotein were present in 9 (17.3%), 9 (23.1%), and 10 (16.4%) women with subclinical
hypothyroidism with a significant difference for each association (P = 0.013, 0.001 and
0.006, respectively).
Conclusion: There is a significant association between subclinical hypothyroidism and
metabolic syndrome in young women.
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Introduction

is also associated with increased risk
for cardiovascular disease.4 Thus, the
presence of both these two conditions in
a patient may further increase the risk of
cardiovascular disease. Inflammation,
which is a feature of the metabolic
syndrome as evident by increased
concentration of the highly sensitive c
reactive protein, and cytokine levels like
IL6, IL1, and TNFα, is also found in
patients with subclinical hypothyroidism.5
A relationship has been found between
subclinical hypothyroidism and many of
the components of metabolic syndrome
such as insulin resistance, central
obesity, dyslipidemia, hyperglycemia, and
hypertension. This indicates a great degree

Background: The metabolic syndrome
(MetS), previously called syndrome X or
Insulin resistance syndrome, consists of
a group of traits that confers increased
risk to cardiovascular disease and
type 2 diabetes mellitus. Though the
pathogenesis is poorly understood, insulin
resistance is its primary pathophysiological
derangement, among others, and its most
characteristic features are obesity as
measured by waist circumference,
hyperglycemia, hypertension and
dyslipidemia.1 On the other hand,
subclinical hypothyroidism (SCH), which is
a laboratory diagnosis defined as a normal
serum free T4 with an elevated TSH,2,3
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of overlaps between the two conditions.6
The prevalence of metabolic syndrome is
increasing,7,8 and this was especially more
in women.9 The prevalence of subclinical
hypothyroidism according to population
based studies ranges from 4-15 percent; it
rises with age and is higher in women.10-12
Several studies have found an association
between subclinical hypothyroidism and
the metabolic syndrome13-17 and some
have not.18,19 The results are conflicting
somewhat and none of these studies
studied the association exclusively in
young women. Therefore, we felt the need
to explore the association in such specific
group of women, especially if we consider
that both metabolic syndrome and
subclinical hypothyroidism are pre-morbid
conditions and the earlier and the younger
the patients are discovered may be better
in order to start preventive measures to
decrease progression to cardiovascular
disease and type 2 diabetes mellitus. To
our knowledge, no studies have been done
to address this association in our locality.
It is important to find this association as
both metabolic syndrome and subclinical
hypothyroidism may increase the
cardiovascular risk of a given patient
further if they co-existed. We aimed
primarily at studying the association
between subclinical hypothyroidism and
metabolic syndrome in women of
reproductive age as both conditions are
more common in women, and few such
studies had addressed this association in
women even globally. Our secondary aim
was to correlate subclinical hypothyroidism
with different components of the metabolic
syndrome namely central obesity, fasting
blood sugar, systolic and diastolic blood
pressure, high serum triglyceride and low
high density lipoprotein cholesterol

syndrome from May 2017 to May 2018.
A total of 68 women with metabolic
syndrome were included in this study,
and 95 age matched women included as
a control group. Metabolic syndrome was
diagnosed as per the harmonizing
definition20 of the metabolic syndrome
i.e. any 3 out of the 5 criteria of waist
circumference >80 cm, fasting TG ≥150
mg/dl, HDL-C <50 mg/dl, BP ≥130 mmHg
systolic or ≥85 mmHg diastolic, fasting
plasma glucose level ≥100 mg/dl. Waist
circumference was measured by a tape
measure at mid-level between the superior
iliac crest and the lower costal margin in
standing position. Blood pressure was
measured using a standard mercury
sphygmomanometer in the sitting position.
Appropriate blood samples were collected
for fasting blood glucose, lipid profile,
and TSH and free T4 and T3 after 8
hours of fasting. Serum TSH, free T4,
and free T3 were measured by the
electrochemiluminescence immunoassay
(ECLIA) on Elecys and Cobas e
immunoassay analyzers Roche/Hitachi.
Fasting blood cholesterol, TG, HDL, and
LDL were measured by the enzymatic
colorimetric method for Cobas c 311/501
automatic analyzers Roche/Hitachi.
Fasting blood sugar was measured by
enzymatic reference method with
hexokinase for Cobas c 311/501 analyzers
Roche/Hitachi. The reference range for
TSH was 0.27-4.2 µIU/ml, that for free T4
was 12-22 pmol/L, and that for free T3 was
3.1-6.8 pmol/L. Subclinical hypothyroidism
was defined as TSH higher than the
reference range with normal free T4 and
free T3. A detailed history and physical examination were carried out. Those who
were pregnant had overt diabetes mellitus,
menopausal or had known thyroid disease,
chronic liver or renal diseases, or taking
any medications like contraceptive pills or
steroids or any other medications that were
known to affect thyroid function were
excluded. Control cases had 0 of the 5
criteria of the harmonizing definition of the
metabolic syndrome. Data were entered

Methods
This was a case control study. Consecutive
female patients presented to the Internal
Medicine Outpatient clinic at Rizgary
Teaching Hospital in Erbil Iraq aged 18-45
years were investigated for metabolic
2
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was obtained from every patient and case
in this study after a careful explanation of
the study and the procedures.

into the statistical package for the
social science (version 21) to carry
out statistical analysis. The means for
continuous variables were compared using
independent two sample t test and
Chi-square test for the qualitative variables.
A P value of ≤0.05 was considered as
statistically significant. Five patients had
thyroid dysfunction on testing other than
subclinical hypothyroidism were excluded.
Ethical considerations
This study was approved by the ethical
committee of the College of Medicine,
Hawler Medical University. Verbal consent

Results
A total of 163 women were included in this
study. Of these, 68 women (41.7%) with
a mean age of (35.8 years ± 6.8 SD) had
metabolic syndrome and 95 women
(58.2%) with a mean age of (35.6 years ±
6.8 SD) had no metabolic syndrome
served as a control group. The basic
characteristics of the study group are
shown in Table 1.

Table 1: Basic characteristics of the study population.
MetS Group*
(n=68)
Means ± SD

Control Group
(n=95)
Means ± SD

P value

Age (years)

35.8 ± 6.8

35.6±6.8

0.87

Waist circumference (centimeters)

91± 14.9

72.2±4.2

<0.0001

Systolic BP (mmHg)

118.4± 16.6

99.4±12.5

<0.0001

Diastolic Bp (mmHg)

78.1±16.1

67.4 ±9.7

<0.0001

Fasting Plasma Glucose( mg/dl)

100.8±56.5

77.1±14.3

<0.002

Serum Triglyceride (mg/dl)

172.6±65.7

70.9±26.7

<0.0001

39±8.6

56.9±7.8

<0.0001

168.4±36

146.8±31.4

<0.0001

105.1±34.1

88.5±28.1

<0.001

Serum TSH (µIU/ml)

2.4±1.5

2±1

0.063

Serum fT3 (pmol/L)

5.9±6.1

5.7±4

0.854

Serum fT4 ( pmol/L)

14.8±2.7

15.6±2.1

<0.05

Serum High Density Lipoprotein (mg/dl)
Serum total Cholesterol (mg/dl)
Serum LDL (mg/dl)

*Metabolic syndrome.
3
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of 0.018, as shown in Figure 1. Central
obesity was present in 9 (17.3%) women
with SCH and absent in the remaining
5 (4.5%) patients with SCH, and the
P value of 0.013 denoted a significant
association, as shown in Table 2.

Of the total 163 women, subclinical
hypothyroidism (SCH) was present in 14
women, with an overall prevalence of 8.5%
in the study population. SCH was present
in 10 women (14.7%) of the metabolic
syndrome group and four women (4.2%) of
the control group with a significant P value

Table 2: Association of SCH with components of the metabolic syndrome.
Components of the metabolic
syndrome

Subclinical Hypothyroidism
Present

Absent

Total

P value

Central obesity

Present
Absent

9 (17.3%)
5 (4.5%)

43 (82.7%)
106 (95.5%)

52 (100%)
111 (100%)
163 (100%)

0.013

Hypertriglyceridemia

Present
Absent

9 (23.1%)
5 (4%)

30 (76.9%)
119 (96%)

39 (100%)
124 (100%)
163 (100%)

0.001

Low HDL

Present
Absent

10 (16.4%)
4 (3.9%)

51 (83.6%)
98 (96.1%)

61 (100%)
102 (100%)
163 (100%)

0.006

Hyperglycemia

Present
Absent

1 (3.6%)
13 (9.6%)

27 (96.4%)
122 (90.4%)

28 (100%)
135 (100%)
163 (100%)

0.4

Systolic Hypertension

Present
Absent

0 (0.0%)
14 (9.1%)

9 (100%)
140 (90%)

9 (100%)
154 (100%)
163 (100%)

1

Diastolic Hypertension

Present
Absent

2 (8.3%)
12 (8.6%)

22 (91.7%)
127 (91.4%)

24 (100%)
139 (100%)
163 (100%)

1

Figure 1: Prevalence of SCH in Metabolic syndrome versus control group.
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We also found a significant association
between SCH and hypertriglyceridemia,
which was present in 9 (23.1%) women
and absent in 5 (4%) women with SCH with
a P value of 0.001, as shown in Table 2.
Low HDL was present in 10 (16.4%)
women with SCH and absent in 4 (3.9%)
women with a significant P value at 0.006,
as shown in Table 2. The association of
SCH with other components of metabolic
syndrome, namely hyperglycemia, systolic
hypertension, and diastolic hypertension
were not significant, as shown in Table 2.
The mean serum total cholesterol and LDL
in the 14 women with SCH were 162.5 ±
44.5 SD mg/dl and 108.5 ± 46.2 SD mg/dl
compared to 155.2 ± 34 SD mg/dl and 94.2
± 29.9 SD mg /dl in the 149 women with no
SCH with insignificant P values of 0.55 and
0.27 respectively.

common thyroid abnormality, and it was
found in 113 patients (38%) of the study
group and accounted for 70% of thyroid
abnormalities observed. Of note is that
only 20% of the females in this study were
in the age group of 31-40 years. Gyawali
et al.23 also studied the pattern of thyroid
dysfunction in patients with metabolic
syndrome in a cross sectional case control
study. Diagnosis of metabolic syndrome
was made as per NCEP: ATP III criteria
with waist circumference adjusted for
Asians. He included 358 patients with
metabolic syndrome and 341 patients as
a control group. Of the metabolic syndrome
group, 232 were females. He found that
subclinical hypothyroidism was significantly
associated with metabolic syndrome being
present in 29% of patients in the metabolic
syndrome group compared to 4% in the
control group. Of those with subclinical
hypothyroidism in the study group, 67%
were females, so he concluded that
subclinical hypothyroidism is high in
patients with metabolic syndrome,
especially in women, and he demanded to
test routine for thyroid function in metabolic
syndrome patients. On the other hand,
Wang et al.,18 Garduño-Garcia et al.,19
and Lai et al.25 did not find a significant
association between SCH and metabolic
syndrome in Taiwanese and Mexican
people. Of note, their patients included
both sexes, and their mean ages were
above 50, 42, and 65 years, respectively.
Differences in our patient’s characters,
especially being young women, may
explain the differences in our results
compared to theirs. We also found
a significant association between SCH
and some components of metabolic
syndrome, namely central obesity,
hypertriglyceridemia, and low HDL but not
with systolic or diastolic hypertension
neither with hyperglycemia. Association
between SCH and different components of
metabolic syndrome was found in several
other studies 16,21,24 and was not found by
others.18,23,25 Pangaluri et al.16 found that
women with SCH had higher triglycerides

Discussion
We found a significant association between
SCH and metabolic syndrome in our study.
This finding is consistent with a number of
other studies13-17,21-24 and contrasts with
what found by some others.18,19,25 Actually,
there is much evidence with the association
and little evidence against it though the
association is still a matter of debate.
This association is thought to be due to
possible common pathophysiology of
insulin resistance, inflammation and TSH
receptor resistance.6 Gupta et al.21 has
found a strong association between
subclinical hypothyroidism and metabolic
syndrome in a cross sectional study in a
rural tertiary hospital in India. He compared
the association in 60 patients with
metabolic syndrome, diagnosed as per IDF
criteria, and 120 controls with a mean age
of 47 years. Subclinical hypothyroidism
was found in 58% of the metabolic
syndrome group compared to 14% in the
control group. Senthil et al.22 studied the
prevalence of thyroid dysfunction in 300
patients with metabolic syndrome,
diagnosed as per IDF criteria, of which 134
patients were females. He found that
subclinical hypothyroidism was the most
5
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(26.6%) and lower HDL (30%). Khatiwada
et al.24 have found that that waist
circumference had a significant difference
in patients with or without thyroid
dysfunction, and HDL-C did correlate
negatively with TSH levels. Our findings
go with the above associations. The
inconsistencies observed in association
of SCH with components of metabolic
syndrome may be due to different patient's
characters from the start and include
differences in definitions applied for the
metabolic syndrome diagnosis and study
designs. We depended on the harmonizing
definition for diagnosing metabolic
syndrome, which includes but does not
necessitate central obesity as a criterion.
However, we still found a strong
association between central obesity and
SCH. This may reflect the importance of
central obesity and its relation to insulin
resistance as one of the important
pathophysiological changes that occur in
metabolic syndrome. Actually, only 16
(23.6%) out of the 68 women with
metabolic syndrome had no central obesity,
and 5 (35.71%) women out of 14 with
SCH had no central obesity. Lastly, the
prevalence of SCH in our study population
was 8.5%, which is comparable to the
global prevalence of this condition that
ranges from 4-15 percent or even
higher.10-12
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