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Abstract: Introduction: The concept of subclini-
cal thyroid disease appeared in the 1980s when sensiti-
ve procedures for the measurement of the thyroid-stim-
ulating hormone in the serum were introduced. Subcli-
nical hypothyroidism is defined by the finding of ele-
vated serum TSH concentrations with normal thyroid
hormone levels. The incidence of subclinical hypothyroi-
dism with increased cardiovascular risk has not yet
been fully clarified.

The aim of the study was to identify anthropometric
parameters that may indicate an increased cardiometa-
bolic risk in patients with subclinical hypothyroidism.

Method: The study will include 140 patients aged
18-65, with 105 patients with subclinical hypothyroi-
dism and a control group of 35 healthy, normally nour-
ished subjects without subclinical hypothyroidism. A
program of research will be carried out in all patients
and it will include: detailed anamnesis and physical ex-
amination, anthropometric measurements (weight me-
asurements, body height, waist circumference, hip cir-
cumference, body weight mass measurement by the bi-
oelectrical impedance analysis method (%BFP), calcu-
lation of: body mass index (BMI), waist-to-hip circum-
ference ratio (WC/HC), waist-to-height ratio (WC/Ht)
and laboratory testing (FT3, FT4, TSH).

Results: Examinees with subclinical hypothyroi-
dism had statistically significantly elevated mean TSH
values (6.87 + 1.34 mIU/ml) compared to TSH euthyroid
examinees (1.9 + .88 mIU/ml). The mean age of sub-
jects with subclinical hypothyroidism was 44.15 +
11.23 years (MA = 43 years), and in subjects without
subclinical hypothyroidism, 33.80 + 10.60 years (MA
= 33 years). In relation to the control group (euthyroid
patients), patients with subclinical form of hypothyroi-
dism had higher average mean values and statistically
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significantly higher incidence of elevated values: BMI
(T test = 7.465, p < 0.0001; % > = 35.977, p < 0.0001),

%BFP (T test = 8.594, p < 0.0001; > = 44.956, p <
0.0001), WC (T test=6.262, p<0.0001; y > = 48.865, p

<0.0001), and WC/Ht ratio (T test="7.372, p<0.0001;
¥ >=39.175, p <0.0001). The WC/HC ratio in the gro-

up with subclinical hypothyroidism was higher than in
the group without subclinical hypothyroidism, but not
statistically significant (T test = -0.946, p = ns; y° =
0.622, p =0).

Conclusion: In the subclinical form of
hypothyroidism, changes in the degree of nutrition and
body weight can already be recorded, which, among
other things, contributes to the development of increa-
sed cardiometabolic risk.

Key words: subclinical hypothyroidism, anthropo-
metric parameters, cardiometaolic risk

INTRODUCTION

Subclinical thyroid dysfunction or “mild” thyroid
disease is a common disorder, mainly in middle-aged
and elderly people (1).

Subclinical hypothyroidism (SH) is defined by the
finding of elevated serum TSH concentrations with the
normal values of thyroid hormones (2, 3).

Subclinical thyroid disease attracts attention and
researchers reaffirm the need for the analysis of the
possible meaning of this condition.

There are still controversial opinions about defin-
ing, clinical significance, the need for rapid diagnosis
and the treatment of sub-clinical thyroid dysfunction
(4). Tt is still an open question whether subclinical thy-
roid dysfunction can lead to fatal consequences for the
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cardiovascular system by increasing the risk of mortal-
ity (2, 3, 5-10).

Cardiometabolic risk presents a comprehensive
risk of developing type 2 diabetes and cardiovascular di-
sease as a result of multiple risk factors. The central type
of obesity, dyslipidemia, glycosidic tolerance and hy-
pertension disorder are its main characteristics (11, 12).

In this study we proceeded from the assumption
that changes in the size and distribution of body we-
ight, which among other things contribute to the devel-
opment of increased cardiometabolic risk, can be re-
corded in the subclinical form of hypothyroidism.

The authors assume that the effect of levothyroxi-
ne therapy in these patients would be to reduce mortal-
ity from cardiovascular diseases (1, 13-20).

AIM OF THE STUDY

The aim of this study is to identify anthropometric
parameters that may indicate an increased cardiometabo-
lic risk in patients with subclinical hypothyroidism: BMI,
body fat percentage, distribution of body weight (waist
circumference, waist-to-hip ratio, waist-to height ratio).

MATERIALS AND METHOD

The study included 140 patients aged 18-65, out
of whom 105 patients had subclinical hypothyroidism
and 35 patients were the euthyroid controls.

The study was carried out according to the follow-
ing protocol:

1. Obtaining history data. History data were obtai-
ned by means of structured history questionnaire.

2. Physical examination.

3. Anthropometric measurements. The patients
were examined in fasting state (not taking food 12 to
14h prior to testing).

a) Measurement of body weight was performed by
medical decimal scales with moving weights, with the
precision of 0.1 kg.

b) Body height was measured with Martin’s an-
thropometer with the precision of 0.1 cm.

¢) Measurement of waist circumference was per-
formed in the standing position at the level of the me-
dian distance between the costal arch and the anterior
superior iliac spine.

d) BMI was obtained as the quotient of body we-
ight (kg) and body height (m?2).

e) Measurement of the body fat mass was perfor-
med using the bioelectric impedance analysis procedu-
re. Patients were recommended not to eat or drink any-
thing at least four hours before measurement, to avoid
physical activity 12 hours before measurement, not to
take alcohol for 48 hours before measurement, not to

take diuretics seven days before measurement, and to
empty their urinary bladder 30 minutes before measu-
rement. The body fat mass measurement was perfor-
med with Tanita Body Composition Analyzer BC-418
MA III (Tanita Corporation, MADE IN P.R.C.2004).

Technical characteristics of the appliance: Max
136 kg, delta = 0.1 kg,% Body fat increments: 0.5%

4. Laboratory tests: TSH and FT4 were determined
by immunochemical method -chemiluminescent proce-
dure including chemiluminescent substrate. The method
was automated (IMMULITE® DPC). Reference valu-
es: TSH: 0.27-4.20 mIU/ml; FT4: 10-22 pmol/L. Varia-
tion coefficient: fT4: 6.20%, TSH: 5.50%. FT3 hormo-
ne was measured by enzyme-linked fluorescence assay
(ELFA) using miniature VIDAS immunochemical ana-
lyzer. Reference values were 4.00-8.30 pmol/L. Varia-
tion coefficient: 5.30 %.

The study included patients who met all inclusion
and had none of exclusion criteria.

Inclusion criteria were as follows:
1. Patients aged 18 to 65.
Exclusion criteria:

1. Patients with diagnosed diabetes mellitus.

2. Use of medicaments that may interfere with stu-
died parameters (glucocorticoids, iodine preparations,
amiodarone, diuretics, lithium, cytostatics, antidepres-
sants, estrogens, androgens).

3. Chronic diseases that may have effect on studied
parameters (systemic autoimmune diseases, malignant
diseases, chronic renal failure, liver insufficiency, acute
coronary syndrome and stroke within the last 6 months).

4. Recent use of radioactive iodine, thyroid sur-
gery and external neck radiation.

5. Pregnancy and breast feeding.

Forming study group: Criterion for patients to be
enrolled in the subclinical hypothyroidism group and
in the controls was TSH > 4.2 IU/mL and TSH <
4.2UI/mL.

Recommendations by the International Diabetes
Federation (IDF) of April 2005 were taken for the defi-
nition of abdominal obesity. IDF recommends that the
waist circumference threshold for abdominal obesity
should be >=94 cm in men and > = 80 cm in women of
European descent.

Before starting the statistical analysis, laboratory
reports with the results of the patients’ analyses were
anonymized and all of them were granted identifica-
tion numbers (for the protection of patient privacy,
while patient data were only known to investigators).
Electronic data base was created using the SPSS ver-
sion 20.0. Mean, standard deviation (SD), median, mi-
nimum and maximum as well as normal distribution of
all studied continuous variables (normal distribution of
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values within the group was analyzed using Kolmo-
gorov-Smirnov test) were determined. To compare the
mean values of the continuous variables, we used re-
peated-measure unifactorial ANOVA and the depend-
ent sample T-test in normal distribution, or alternati-
vely, Mann-Whitney U-test (non-parametric test, alter-
native to T-test), and Wilcoxon matched pairs test for
the outcomes not following normal distribution, as
well asy * test for the comparison of frequency of cate-
gorical (dichotomous) variables. P < 0.05 was statisti-
cally significant, with a 95% confidence interval.

RESULTS

The study included 140 patients aged 18-65, out
of whom 105 patients had subclinical hypothyroidism
and 35 patients were the euthyroid controls.

Testing the normality of the series (Skewness
test), as well as determining the coefficient of variation
(>30%), it was shown that the mean TSH value of pati-
ents in the group with SH has a mean value which is
statistically significantly higher than in patients witho-
ut SH (Table 1).

The average age of patients with SH was 44.15 +
11.23 years (MA = 43 years), and for patients without
SH it was 33.80 + 10.60 years (MA = 33 years). The
mean age of 105 patients from the experimental group
was statistically significantly higher than the mean age
in 35 patients from the group without SH (analyzed us-
ing ANOVA test, p <0.0001. (Table 2).

Testing the normality of the series (Skewness test),
as well as determining the coefficient of variation (>
30%), proved that the following series of parameters that
were monitored have a normal distribution (Table 3).

Table 1. Parameters of thyroid status in relation to the presence of SH

With SH Without SH Variant analysis Stud. T test/U test
Mean Mean . T test .
Number value SD Number value SD F sig. U fest sig
FT3 pmol/L 105 498 0.86 35 4,71 0.64 2.851 0.094 1.688 0.094
FT4: pmol/L 105 14.45 237 35 14.94 2.38 1.118 0.292 -1.057 0.292
TSH:m [U/ml* 105 6.87 1.34 35 1.9 0.88 419.612 0.0001*** | 630.00 |0.0001***
FT3-free triodothyronine; FT4 - free thyroxine; TSH: thyroid stimulating hormone
Table 2. Mean age in relation to groups and T test
With SH Without SH
Number Median Skewness Number Median Skewness
Age 105 43.00 0.09 35 33.00 0.49
number Mean value SD Number Mean value SD
Age 105 44,15 11.23 35 33.80 10.60
Variant analysis
Age F=22.91, p <0.0001***
Stud. T test
Age T, p <0.0001***
SH: subclinical hypothyroidism
Table 3. Testing the distribution normality, median by group
With SH Without SH
Number Median Skewness Number Median Skewness
WC:cm 105 90.00 0.34 35 77.00 0.19
HC:cm 105 102.00 0.73 35 89.00 -0.33
WC/HC 105 0.88 0.19 35 0.88 0.18
Ht:cm 105 166.00 0.57 35 170.00 1.11
WC/Ht 105 0.54 0.31 35 0.45 -0.13
BWT:kg 105 80.60 0.48 35 63.80 0.47
BMI 105 28.41 0.32 35 22.97 -0.95
%BFP 105 38.50 -0.46 35 25.50 -0.16

WC(waist circumference); HC(hip circumference); WC/HC (waist-to-hip ratio); Ht (body height); WC/Ht (waist-to-height ratio);
BWT(body weight); BMI (Body Mass Index); %BFT (% body fat percentage).
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Table 4. Descriptive statistics of anthropometric parameters in relation to groups
With SH Without SH Variant analysis Stud. T test
Number Mean SD Number Mean SD F sig. T test Sig.
value value

WC:em 105 90.88 11.53 35 77.66 8.24 39217 10.0001*** | 6.262 | 0.0001***
HC:cm 105 103.62 11 35 87.49 6.64 66.987 10.0001%** | 8.185 | 0.0001***
WC/HC 105 0.88 0,06 35 0.89 0.06 0.895 0.346 -0.946 0.346
Ht:cm 105 166.47 7.74 35 171.14 8.99 8.817 0.004** | -2.969 | 0.004**
WC/Ht 105 0.55 0.07 35 0.45 0.04 54353 1 0.0001%** | 7.372 | 0.0001***
BWT:kg 105 80.18 14.26 35 65.81 10.42 30,136 | 0.0001*** | 5490 | 0.0001%***
BMI 105 28.89 5.02 35 2235 2.11 55,719 10.0001*** | 7.465 | 0.0001***
%BFP 105 37.26 1.73 35 2456 7.07 73,856 | 0.0001*** | 8.594 | 0.0001***

WC(waist circumference); HC(hip circumference); WC/HC (waist-to-hip ratio); Ht (body height); WC/Ht (waist-to-height ratio);
BWT(body weight); BMI (Body Mass Index); %BFT (% body fat percentage).

Table 5. Distribution of selected parameters in relation to reference values and in relation to groups

2

With SH Without SH X
Number % Number % sign
WC Normal 19 18.1% 29 82.9% 48.865
Elevated 86 81.9% 6 17.1% 0.00071***
Normal 43 41.0% 17 48.6% 0.622
WOHC Elevated 62 59.0% 18 51.4% 0.430/ns
WC/Ht Normal up to 0.5 25 23.8% 30 85.7% 39.175
Elevated > 0.5 80 76.2% 5 14.3% 0.0007***
BMI do 25 23 21.9% 35 100.0% 65.977
>25 82 78.1% 0 0.0% 0.00071***
o BEP Normal 28 26.7% 32 91.4% 44.956
Elevated 77 73.3% 3 8.6% 0.0001***

WC (waist circumference); HC (hip circumference); WC/HC (waist-to-hip ratio); Ht (body height); WC/Ht (waist-to-height ratio);
BWT(body weight); BMI (Body Mass Index); %BFT (% body fat percentage).

Table 6. Testing the differences of the selected parameters by groups

Mann- Wilcoxon 7 Asxmp. Monte. Krl.lskal Sig, Ig((:)::::f Sig,
Whitney U W Sig. Carlo Sig | Wallis Test .
Smir. Z

Age 925.50 1555.50 -4.39 0.000 0.00 19.29 0.000 1.95 0.001
WC:cm 669.00 1299.00 -5.63 0.000 0.00 31.66 0.000 249 0.000
HC:cm 331.00 961.00 -1.26 0.000 0.00 52.63 0.000 3.46 0.000
WC/HC 1655.50 7220.50 -0.88 0.380 0.39 0.77 0.380 0.68 0.739
Ht:em 1292.50 6857.50 -2.63 0.009 0.01 6.90 0.009 1.27 0.080
WC/Ht 430.00 1060.00 -6.77 0.000 0.00 45.88 0.000 3.32 0.000
BWT:kg 782.50 1412.50 -5.08 0.000 0.00 2578 0.000 244 0.000
BMI 402.00 1032.00 -6,91 0.000 0.00 4772 0.000 4.00 0.000
%BFP 447.50 1077.50 -6.69 0.000 0.00 4477 0.000 3.17 0.000
fT3 pmol/L | 1449.00 2079.00 -1.87 0.062 0.06 3.50 0.062 1.42 0.036
fT4: pmol/L | 1619.00 7184.00 -1.05 0.293 0.31 1.11 0.293 0.68 0.739
TSH:mIU/ml 0.00 630.00 -8.84 0.000 0.00 78.19 0.000 5.12 0.000

WC (waist circumference); HC (hip circumference); WC/HC (waist-to-hip ratio); Ht (body height); WC/Ht (waist-to-height ratio);
BWT (body weight); BMI (Body Mass Index); %BFT (% body fat percentage); FT3-free triodothyronine; FT4 - free thyroxine;
TSH: thyroid stimulating hormone.
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Table 4 lists descriptive statistics of anthropometric
parameters in relation to the groups, and the distribution
of selected parameters in relation to the reference values
and in relation to the groups is shown in Table 5.

Table 6 shows the results of testing of the tested
parameters in the experimental group in relation to the
control group with nonparametric tests.

In relation to the control group (euthyroid pati-
ents), patients with subclinical hypothyroidism had
higher mean values and statistically significantly hig-
her incidence of elevated values: BMI, % BFP, WC,
and WC/Ht ratio (p < 0.0001). The WC/HC ratio in the
subclinical hypothyroid group was higher than in the
group without subclinical hypothyroidism, but not sta-
tistically significant (T test =-0.946, p=ns;y > =0.622,
p=0).

DISCUSSION

In this study we found that in patients with SH, in
relation to the control group of normally nourished
persons without a thyroid gland function disorder, the-
re are changes in the anthropometric parameters, espe-
cially in the degree of nutrition, as well as an increase
in body weight, which among other things contributes
to the development of increased cardiometabolic risk.

The prevalence of subclinical hypothyroidism in
adult population is 4 to 8.5% (1, 21). The prevalence
increases with age, and in women over 60 years of age
itis 20% (1, 21). Annually, 2 to 5% of patients who ha-
ve had subclinical hypothyroidism develop clinically
expressed hypothyroidism.

The causes of subclinical hypothyroidism may be
endogenous (chronic autoimmune thyroiditis, subacute
thyroiditis, postpartum thyroiditis), or exogenous (tiroi-
dectomy, radioactive iodine treatment, antithyroid drugs,
inadequate thyroid hormone replacement) (3, 22).

The presence of hypothyroidism symptoms in pa-
tients with subclinical hypothyroidism remains contro-
versial. Based on clinical symptoms, it is difficult to di-
stinguish between a euthyroid person and a person
with subclinical hypothyroidism. Many symptoms are
non-specific and are related to the severity of the disea-
se, the duration of the disease, the individual sensitiv-
ity of peripheral target organs to the deficit of thyroid
hormones (4, 23, 24).

In their study (15), Kong and associates showed
that women with subclinical hypothyroidism complai-
ned of fatigue (83%) and weight gain (80%). 50% of
women had an elevated level of anxiety (25).

A more recent review of the clinical consequences
of thyroid function variations within the normal referen-
ce range documented that even modest elevations of
TSH might have substantial health outcomes, including

cardiovascular mortality (26). The results of meta-anal-
yses of Yang et al. demonstrated that SH was signifi-
cantly associated with a higher risk of MetS (27).

Metabolic syndrome (MetS) can be defined in dif-
ferent ways, but the central type of obesity, dyslipide-
mia, glycosidic disorder and hypertension disorder are
its main characteristics. These criteria are consistent
with the data obtained from the INTERHEART study,
which showed that dyslipidemia, hypertension, abdo-
minal obesity and diabetes are among the nine most
significant risk factors that account for 90% of the pop-
ulation risk for myocardial infarction (28).

In 2005, IDF and the American Heart Associa-
tion/National Heart, Lung and Blood Institute
(AHA/NHLBI) (29-31) tried to agree on the criteria of
the clinical definition of MetS. However, their recom-
mendations differ in terms of waist circumference.

IDF recommends that the threshold for waist cir-
cumference in abdominal obesity should be > =94 cm
in men and > = 80 cm in women of European descent;
AHA/NHLBI recommend values of > = 102 cm for
men and > = 88 cm for women.

In our study of 105 patients in the SH group, the
waist circumference was 90.88 + 11.53 c¢m, and in the
group without SH the waist circumference was statisti-
cally significantly lower, and it was 77.66 &+ 8.24 cm (p
<0.0001). In the group with SH there were 19 patients
(18.1%) with WC within the reference values, while 86
(81.9%) of the patients had elevated values of waist
circumference. In the group without SH there were 29
patients (82.9%) with WC within the reference values,
while 6 (17.1%) of the patients had elevated values of
waist circumference (p < 0.0001).

The average value of HC in patients with SH was
103.62 £ 11 cm, and in patients without SH it was
87.49 £ 6.64 cm (p < 0.0001).

The relationship between hip and waist is an index
that easily distinguishes two types of obesity from each
other, not equally significant in terms of presenting the
potential risk of morbidity. If this ratio was higher than
0.9 in women and 1.0 in men, obesity is abdominal
(32). When analyzing the WC/HC ratio in the group
with SH there were 43 patients (41%) with WC/HC
within the reference values, while 62 (59%) patients
had elevated WC/HC values. In the group without SH
there were 17 patients (48.6%) with WC/HC within the
reference values, while 18 (51.4%) of the patients had
elevated WC/HC values (p = 0.430).

The relationship between waist and height is a
better indicator of heart disease and diabetes than a
body mass index, according to a new study recently
presented by Dr Margaret Ashwell (32-37).

In our study, the average value of the WC/Ht ratio
of patients with SH was 0.55 + 0.07, and for patients
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without SH it was 0.45 4+ 0.04 (p < 0.0001). In the SH
group there were 25 patients (23.8%) with WC/Ht wit-
hin the reference values, while 80 (76.2%) of patients
had elevated WC/Ht values. In the group without SH
there were 30 patients (85.7%) with WC/Ht within the
reference values, while 5 (14.3%) of the patients had
elevated WC/Ht values (p < 0.0001).

According to the criteria of the World Health Orga-
nization, the BMI values between 18.5 and 24.9 kg/rn2
corresponded to normal nutrition (38). The values given
by IDF correspond to the BMI of about 25 kg/mz.

The results of this study give an average BMI value
in patients with SH of 28.89 + 5.02 kg/m2 and in patients
without SH the BMI is 22.35 £ 2.11 kg/m2 (p <0.0001).

When analyzing the BMI in the group with SH, 23
BMI values (21.9%) were within the reference values up to
25, while 82 (59%) of patients had BMI values above 25.
In the group without SH there were 35 patients (100%)
with BMI within the reference values (p < 0.0001).

Fat tissue plays an important role in MetS patho-
genesis, promoting inflammation, hypertension, and
dyslipidemia, which all contribute to the development
of T2DM, atherosclerosis, and thrombosis. Body we-
ight increment in patients with subclinical hypothyroi-
dism may also contribute to the development of insulin
resistance (39-41), which, in addition to the earlier un-
derstanding of the causes of increased cardiovascular
risk, may have implications in explaining these etio-
pathogenetic relationships. The role of obesity in the
onset of MetS can be seen from the correlation between
the rise in the prevalence of MS and obesity in the Uni-
ted States and other countries (42-44).

In our study, the percentage of average fat mass
body fat (% BFT) was statistically significantly higher
in patients with SH (37.26) compared to patients with-
out SH (24.56) (p < 0.0001). In the SH group, 28 pati-
ents (26.7%) were with BFP in reference values, while

Sazetak

77 (73.3%) patients had elevated% BFP values. In the
group without SH there were 32 (91.4%) patients
with% BFP within the reference values, while 3 (8.6%)
patients had elevated %BFP values.

In conclusion, we can say that the results of this
study suggest that patients with subclinical hypothyro-
idism have changes in anthropometric parameters, es-
pecially in the degree of nutrition, as well as in the in-
crease in body weight, and on the whole, represent a
category of people with elevated cardiovascular risk.
Timely and precise identification of these parameters
in patients with subclinical hypothyroidism opens the
possibility of specific therapeutic intervention directed
against the reduction of cardiovascular risk.
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ZNACAJ ANTROPOMETRIJSKIH PARAMETARA
KOD BOLESNIKA SA SUBKLINICKOM HIPOTIREOZOM
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Uvod: Koncept o subklini¢koj tiroidnoj bolesti
pojavio se osamdesetih godina proslog veka kada su
uvedeni osetljivi postupci za merenje tireostimuli$u-
¢eg hormona u serumu.

Subklini¢ka hipotireoza definise se nalazom povi-
$ene koncentracije TSH u serumu uz normalne vredno-

sti tireoidnih hormona. UdrZzenost subklini¢ke hipoti-
reoze sa povecanim kardiovaskularnim rizikom jo$
uvek nije u potpunosti razja$njen.

Cilj ispitivanja predstavlja identifikaciju antropometri-
skih parametara koji mogu ukazati na povecan kardiometa-
boli¢ki rizik kod bolesnika sa subklini¢kom hipotireozom.
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Metod: Istrazivanjem c¢e biti obuhvaceno 140 bo-
lesnika uzrasta 18-65 godina i to 105 bolesnika sa sub-
klini¢kom hipotireozom i kontrolna grupa od 35 zdra-
va, normalno uhranjena ispitanika bez subklini¢ke hi-
potireoze. Kod svih ispitanika bice sproveden program
istrazivanja koji ukljucuje: detaljnu anamnezu i fizi-
kalni pregled, antropometriska merenja (merenje tele-
sne mase, telesne visine, obima struka, obima kukova,
merenje masne mase tela postupkom bioelektriéne im-
pedansne analize (%BFT). Izracunavanje: indeksa te-
lesne mase (ITM), odnosa obima struk/kuk (OS/OK),
odnosa obima struk/telesna visina (OS/TV) i laborato-
riska ispitivanja ( FT3, FT4, TSH).

Rezultati: Ispitanici sa subklini¢ckom hipotireo-
zom imali su statistu¢ki znacajno povisene prosecne
vrednosti TSH (6.87 + 1.34 mIU/ml) u odnosu na euti-
roidne ispitanike TSH ( 1.9 £ 0.88 mIU/ml). Prose¢na
starost ispitanika sa subklini¢kom hipotireozom bila je
44,15 £ 11,23 godina (Md = 43 god.), a kod ispitanika
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