
 

 

 
Abstract—Obesity is frequent attendant phenomenon of patients 

with endocrinological disease. Between BMI and endocrinological 
diseases is close correlation. In thesis we focused on the allocation of 
hormone concentration – PTH and TSH, CHOL a mineral element Ca 
in a blood serum. The examined group was formed by 100 
respondents (women) aged 36 – 83 years, who were divided into two 
groups – control group (CG), group with diagnosed endocrine disease 
(DED). The concentration of PTH and TSH, Ca and CHOL was 
measured through the medium of analyzers Cobas e411 (Japan); 
Cobas Integra 400 (Switzerland). At individuals was measured body 
weight as well as stature and thereupon from those data we 
enumerated BMI. On the basis of Student T-test in biochemical 
parameter of PTH and Ca we found out significantly meaningful 
difference (p<0,05) between CG and DED. In CG we made a 
founding the association between BMI and PTH by means of 
correlation analysis. 
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I. INTRODUCTION 

AKING into account that the majority of hormones 
directly or indirectly influences various organs and 

tissues, endocrinopathies are characterized by the set of 
symptoms and abnormalities which are often considered to be 
very complex. Except the clinical picture of dysfunction of 
peripheral glandules regulated by this system, there are present 
also disorders of thermoregulation, electrolytic and aquatic 
management, food intake, sleeping, behaviour and mental 
problems [1]. Reference [2] presents following the most 
frequent clinical marks warning of the presence of 
endocrinopathy: changes of body weight, faintness and 
increased tiredness, dermal as well as psychical changes. 
Endocrine diseases, mainly the diseases of thyroid gland, 
belong among the disorders of cumulative occurence with 
prevalence (5% of population) which is comparable with 
diabetes mellitus [3]. 

Obesity is frequent attendant phenomenon of patients with 
endocrinological disease. It is influenced by levels of 
hormones but also by patient´s treatment. Between BMI and 
endocrinological diseases is close correlation which intensifies 
if BMI>29 [4]. Biochemical markers reflect the response of 
organism on signals of external as well as internal 
environment. They provide the information about metabolic 
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balance and physiological processes of organism of 
environment [5]. Reference [6] in their studies point out on the 
association of value of BMI with the concentration of 
parathyroid hormone (PTH), thyroid-stimulating hormone 
(TSH), calcium (Ca) and phosporus (P).  

II. MATERIALS AND METHODS 

A. Subject 

The study included 100 individuals – women, who were 
divided into two groups based on the clinical screening. The 
first was a control group (CG) with a number of 50 
individuals, the second group was formed by women (n=50) 
with diagnosed endocrine disease (DED). The study was 
conducted after obtaining a written informed agreement from 
all individuals and implemented in accordance with the ethical 
principles based on the Helsinki Declaration. 

B. Anthropometric Measurements 

In the observed groups of women we measured body weight 
(kg), body height (cm), waist circumference (cm) hip 
circumference (cm). Body weight was measured on a digital 
personal scale DM - 117 Dimarson with accuracy 100 g, body 
height was measured barefoot in light clothing by digital 
height (DIN 862 with a precision of 0.01 mm) as an average of 
two consecutive measurements. Subsequently, data were taken 
from weight and height and we calculated body mass index - 
BMI (kg/m2). Waist circumference was measured 
periumbilical and hip circumference pertrochanteric, while we 
used the textile belt rate. From the measured data - waist 
circumference and hip circumference, we calculated index 
WHR - Waist Hip Ratio (waist circumference - cm / hip 
circumference - cm). 

C. Biochemical Measurements  

Venous blood samples were collected from all individuals 
from vena mediana cubital into tubes without anticoagulant 
content. By centrifugation, Selecta R, Spain (1500 
rpm/15min.) of blood samples we separated blood serum, in 
which selected biochemical markers (PTH and TSH) were 
subsequently measured using a fully-automated 
immunochemical analyzer Cobas e411 (Roche Diagnostic, 
Japan), based on the principle of electrochemiluminescence. 
Other biochemical markers CHOL – total cholesterol and 
mineral element Ca - calcium, were measured by a 
biochemical analyzer Cobas Integra400 plus (Roche 
Diagnostics, Switzerland).  
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D. Statistical Analysis 

The measured data were processed by Excel 2010 and 
Statistica ver. 10. The particular parameters were evaluated by 
using the statistical characteristics of the position - (average, 
minimum, maximum) and variability (standard deviation and 
variation range). For detection of the significance of 
differences between groups in each parameter we used 
parametric methods Student's T-test (to detect significant 
differences between the averages of the two sets). We 
considered the significance level of p <0.05. To determine a 

statistically significant dependence between two parameters 
we used the Spearman correlation coefficient. 

III. RESULTS AND DISCUSSION 

From anthropometric parameters we found out biologic age, 
we measured body weight, body height, waist and hip 
circumference. On the basis of the obtained parameters we 
calculated BMI and WHR index. In Table I we present the 
values of anthropometric parameters in both groups of women 
(CG and DED). 

 
TABLE I 

AVERAGE VALUES OF SELECTED ANTHROPOMETRIC PARAMETERS IN OBSERVED GROUPS OF WOMEN 

group parameter min max average value ±SD 

group of women with diagnosed endocrine disease 
(DED=50 women) 

biological age (years) 44 83 60,48 7,96 

body height (cm) 150 174 161,98 5,71 

body weight (kg) 54 121 75,18 12,64 

waist circumference (cm) 74 128 96,32 12,19 

hip circumference (cm) 91 139 108,48 9,07 

BMI (kg/m2) 21,09 43,91 28,81 4,53 

WHR (cm) 0,74 1,07 0,89 0,07 

control group 
(CG=50 women) 

biological age (years) 39 76 55 7,68 

body height (cm) 150 175 162,42 5,64 

body weight (kg) 50 103 68,34 11,12 

waist circumference (cm) 72 121 88,82 9,81 

hip circumference (cm) 86 126 103,44 7,71 

BMI (kg/m2) 19,2 37,95 25,89 3,75 

WHR (cm) 0,74 1,07 0,86 0,06 

min–minimum value, max–maximum value, ±SD-standard deviation 
 

Using comparison of average anthropometric measurements 
between women with endocrine disease and control group of 
women, it was confirmed that obesity is a frequent 
symptomatologic attribute of the most of endocrinological 
diseases. Average body weight of women with 
endocrinological disorder was 75,12±12,64 kg, while in 
control group of women it was 68,34±11,12 kg. In women 
waist circumference larger than 88 cm is considered to be 
abdominal obesity, from which results that average value of 
waist circumference in DED (108,48±9,07 cm) exceeds 
physiological value. In our set of women the average value of 
BMI index was higher in women with endocrine disease 
(28,81±4,53 kg/m2) which belongs to the category of excess 
weight. Average value of BMI index of control group was in 
the category of the excess weight (25,89±3,75 kg/m2). On the 
basis of the measurements as well as calculation we found out 
that based on BMI index 14 women with endocrine disease 
have the obesity of I. grade, 5 women have the obesity of II. 
grade and in one case there was ascertained the obesity of III. 
grade, which means heavy obesity. Average value of WHR 
index in DED was 0,87±0,07 cm, CG= 0,86±0,06 cm. The 
increase of values over 0,85 cm is considered to be a risk for 
the creation of obesity and diseases of civilization. The group 
of women with endocrine disease in respect to WHR index 
belonged to risky category of distribution of fat in body. 

According to the results of the study, which was 
accomplished by [7], every second inhabitant of Slovakia is 
the occupier of increasing intraabdominal fat. Nowadays, 

metabolic syndrome affects approximately 30 % of adult 
population in productive age. On the other hand, in women we 
observe the most often frequency of broader waist 
circumference. The prevalence of metabolic syndrome 
significantly grows simultaneously with age. More than 40 % 
of people are afflicted at the age 60+ years. Patients with 
diagnosed metabolic syndrome have 3,7-times higher risk of 
the development of ischemic heart disease and also 24,5-times 
higher risk of the development of diabetes mellitus of II. type 
[8].  

Tables II, III provide measured values of biochemical 
parameters according to BMI category. 

 
TABLE II 

AVERAGE VALUES OF BIOCHEMICAL MARKERS IN CONTROL GROUP BY 

CATEGORY OF BMI INDEX 
Categories of 
BMI (kg/m2) 

n 
PTH 

(pg/ml) 
TSH 

(mIU/l) 
CHOL 

(mmol/l) 
Ca 

(mmol/l) 
Normal weight   

(18,5 - 24,9) 
20 34,29±12,92 2,29±1,89 5,55±1,32 2,28±0,64 

Excess weight     
(25 - 29,9) 

25 28,65±8,23 2,16±1,49 6,48±2,05 2,51±0,18 

Obesity of  
I. grade          

(30 - 34,9) 
3 33,43±7,84 1,60±0,30 5,28±0,82 2,47±0,10 

Obesity of 
 II. grade         

(35 - 39,9) 
2 15,63±6,69 5,81±0,78 5,04±0,08 2,50±0,09 

PTH-parathyroid hormone, TSH- thyroid-stimulating hormone, CHOL – 
cholesterol, Ca – calcium, n-number 
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TABLE III 
AVERAGE VALUES OF BIOCHEMICAL MARKERS IN GROUP OF WOMEN WITH 

DIAGNOSED ENDOCRINE DISEASE BY CATEGORY OF BMI INDEX 
Categories of 
BMI (kg/m2) 

n 
PTH 

(pg/ml) 
TSH 

(mIU/l) 
CHOL 

(mmol/l) 
Ca 

(mmol/l) 
Normal weight    

18,5 - 24,9) 
13 31,75±15,21 1,95±0,88 5,86±0,93 2,49±0,20

Excess weight     
(25 - 29,9) 

17 45,26±24,99 2,23±1,92 6,30±1,76 2,50±0,24

Obesity of  
I. grade          

(30 - 34,9) 
14 32,01±12,98 1,61±1,17 5,96±1,70 2,58±0,33

Obesity of 
 II. grade         

(35 - 39,9) 
5 26,59±13,91 2,60±1,50 6,90±1,46 2,65±0,21

Obesity of 
 III. grade         

(40 and more) 
1 43,91±0,00 4,03±0,00 6,45±0,00 2,56±0,00

PTH-parathyroid hormone, TSH- thyroid-stimulating hormone, CHOL – 
cholesterol, Ca – calcium, n-number 

 
Taking into account the observation of biochemical 

markers, we found out that average values of PTH in both 
groups of women in all categories of BMI were in keeping 
with reference values. Average values of TSH and CHOL 
were apart from border line of reference values in the category 
of obesity of II. grade in control group of women.  

On the basis of Student´s T-test in biochemical parameter of 
PTH and Ca we found out significantly important difference 
(p<0,05) between CG and DED. Average values of 
biochemical parameters are mentioned in Table IV.  

 
TABLE IV 

AVERAGE VALUES OF BIOCHEMICAL MARKERS AND STATISTICAL 

SIGNIFICANCE 

biochemical parameter CG DED p 

PTH (pg/ml) 30,67±10,88 36,04±19,22 0,044* 

TSH (mIU/l) 2,32±1,74 2,06±1,46 0,096 

CHOL (mmol/l) 5,98±1,74 6,15±1,51 0,298 

Ca (mmol/l) 2,41±0,43 2,54±0,25 0,041* 

CG – control group, DED – group of women with diagnosed endocrine 
disease, * – statistical significance (p<0,05), PTH-parathyroid hormone, TSH- 
thyroid-stimulating hormone, CHOL – cholesterol, Ca - calcium 

 
Reference [9] in the study which was realized among 

Slovak individuals with average biological age 47,3 years, 
found out that average concentration of cholesterol was 
5,25±1,10 mmol/l. Our both groups of women (CG and DED) 
had a higher level of cholesterol, and simultaneously their 
average biological age was higher. The levels of cholesterol in 
blood increase with biological age [10]; and about to this 
factor can influence also higher level of cholesterol in our 
groups of individuals.  

Through the correlation analysis we found out association 
between BMI and PTH in control group, which means that 
increasing value of BMI index results in a decreasing level of 
PTH in blood. Correlated relationship between PTH and BMI 
in control group of individuals was confirmed by [11]. 
Reference [12] in their study also affirmed connection 
between value of BMI and concentration of PTH in blood. The 
value of PTH increased in connection with growing level of 
BMI index. Other associations between TSH and BMI, CHOL 

and BMI, Ca and BMI were not confirmed in any of observed 
groups of our study.  

Reference [13] in his scholar study affirmed the significant 
relation between TSH and BMI index. Our measured average 
values of TSH in particular categories are comparable with 
results provided by [13]; however, in our set of women there 
was not statistically confirmed association of this parameter 
with BMI. Association between TSH and BMI was confirmed 
by [14] who were monitoring men and women from the USA 
without any kind of disrupted function of endocrine system. 
Mutual relation between TSH and BMI also was not affirmed 
by [15] in population of Teheran, and also [16] did not affirm 
relation between TSH and BMI in the exploration of Greek 
population. The reason of endocrine disorders has a 
multifarious origin and biological mechanism is not 
completely known. The next factor, which influenced that our 
correlated relations were not affirmed, can be inadequately 
numerous group of individuals who were observed – Slovak 
population, i.e. individuals of female gender – women.  

IV. CONCLUSION 

Hormones fulfill essential and inseparable function in the 
keeping of homeostasis of organism; they also affect wide 
range of physiological processes. The function of endocrine 
glands is mainly primary while the changes of body weight are 
secondary. They are above as a consequence of acting of 
various factors of external as well as internal background of 
organism.  

ACKNOWLEDGEMENT 

We would like to thank to Excellence Centre of Animal and 
Human Ecology, Prešov University in Prešov for the 
possibility to realize this explorational thesis. The work was 
financially promoted by the project APVV-0716-10.  

REFERENCES  
[1] J. Čáp, “Onemocnení hypotalamu a neurohypofýzy,” Postgraduální 

medicína, vol. 15, no. 7, pp. 701, July 2013. 
[2] M. J. Bolland, A. B. Grey, G. D. Gamble, I. R. Reid, “Association 

between primary hyperparathyroidism and increased body weight: a 
metaanalysis,“ J Clin Endocrinol Metab., vol. 90, no. 3, pp. 1525–1530, 
March 2005. 

[3] V. Zamrazil, “Nemoci štítne žlázy v klinické praxi,” Postgraduální 
medicína, vol. 15, no. 7, pp. 720 – 729, July 2013. 

[4] G. Boden, G. I. Shulman, “Free fatty acids in obesity and type 2 diabetes: 
defining their role in the development of insulin resistance and beta-cell 
dysfunction,” Eur J Clin Invest., vol. 32, no. 3, pp. 14 – 23, March 2002. 

[5] T. Zima, A. Kazda, R. Průša, P. Štern, M. Aschermann, M. Babjuk et al., 
“Laboratórni diagnostika” 3. vyd. Praha: Galén, 2013, p. 906, ISBN 
978-80-7492-062-2.  

[6] Ch. Dreschler, D. C. Grootendorst, E. W. Boeschten, R. T. 
Krediet, Ch. Wanner, F. W. Dekker, “Changes in parathyroid 
hormone and body mass index and association with mortality in 
dialysis patients,” Nephrol Dial Transplant., vol. 19, no. 26, pp. 
1340 – 1346, Sept. 2011. 

[7] A. Dukát, “Metabolický syndróm predstavuje dnes jeden z 
najdôležitejších problémov súčasnej medicíny,” Súč klin pr., vol. 3, p. 2-
4, Sept. 2004. 

[8]  M. Roden, „Metabolic syndrom: a new epidemic? How to manage 
diabetes and cardiovascular diseases,“ 3rd International Meeting on 
Outcomes in Diabetes, Istanbul, Turkey. 15-16 November 2007.  

World Academy of Science, Engineering and Technology
International Journal of Bioengineering and Life Sciences

 Vol:8, No:9, 2014 

594International Scholarly and Scientific Research & Innovation 8(9) 2014 ISNI:0000000091950263

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 B
io

en
gi

ne
er

in
g 

an
d 

L
if

e 
Sc

ie
nc

es
 V

ol
:8

, N
o:

9,
 2

01
4 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/9

99
94

21
/p

df



 

 

[9] J. Jurkovičová, Ľ. Ághová, Z. Štefániková, “Perception of risk in 
relation to prevalence of cardiovascular disease risk factor in selected 
population group,” Homeostasis, vol. 40, no. 3 – 4, p. 139 – 141, April 
2000. 

[10] D. Dobrota, et al., “Lekárska biochémia,”. 1. vyd. Martin: Osveta, 2012, 
p. 723, ISBN 978-80-8063-293-9. 

[11] E. Kamycheva, J. Sundsfjord, R. Jorde, „Serum parathyroid 
hormone level is associated with body mass index,” Eur J 
Endocrinol., vol. 151, no. 2, pp. 167 – 172, Feb. 2004. 

[12] C. P. Kovesdy, S. Ahmadzadeh, J. E. Anderson, K. Kalantar-Zadeh, 
“Obesity is associated with secondary hyperparathyroidism,” Clin J Am 
Soc Nephrol., vol. 5 no. 2, p. 1024-1029, Sept. 2007. 

[13] A. Solanki, S. Bansal, S. Jidal, V. Saxena, U. S. Shukla, “Relationship 
of serum thyroid stimulating hormone with body mass index in 
healthy adults,” Indian J Endocrinol Metab., vol. 17, no. 7, pp. 167 – 
169, Oct 2013. 

[14] C. M. Kitahara, E. A. Platz, P. W. Ladenson, A. M. Mondul, A. 
Menke, A. B. González, ”Body Fatness and Markers of thyroid 
function among U.S. men and women,” Plos One, vol. 7, no. 4, pp. 
1 – 6, April 2012. 

[15] L. Mehran, A. Amouzegar, H. Deshad, F. Azizi, “Association between 
serum TSH concentration and body mass index in euthyroid 
subject,” Arch Iran Med., vol. 15, no. 7, pp. 400-403, July 2012. 

[16] A. Milionis, Ch. Milionis, “Correlation between body mass index 
and thyroid function in euthyroid individuals in Greece.” Online. 
Available: http://dx.doi.org/10.1155/2013/651494, May2014. 
 

World Academy of Science, Engineering and Technology
International Journal of Bioengineering and Life Sciences

 Vol:8, No:9, 2014 

595International Scholarly and Scientific Research & Innovation 8(9) 2014 ISNI:0000000091950263

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 B
io

en
gi

ne
er

in
g 

an
d 

L
if

e 
Sc

ie
nc

es
 V

ol
:8

, N
o:

9,
 2

01
4 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/9

99
94

21
/p

df


