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SUMMARY 

 
The incidence of thyroid dysfunction in the area of central Bosnia with special reference to hyperthy-

roidism was being monitored. Considering that there were disagreements among earlier authors and even their 

contradictory results, the goal was to determine the percentage ratio between the thyroid hyperfunction and other 

dysfunctions and to identify the degree of correlation between thyroid hormones and the age structure of women. 

The study included 76 women aged 20 to 82 years with increased values of thyroid hormones and 49 women with 

reduced values of thyroid hormones. Thirty female patients with baseline thyroid hormone levels comprised a 

control group. Hyperthyroidism was observed in 60.8 % of women, with the highest percentage of getting ill in 

their fourth and fifth decade of life (64 %). The monitoring of  TSH, FT4 and FT3 hormone values in thyroid 

dysfunction compared to women with thyroid gland hormone reference values by age groups showed that there 

was a statistically significant difference in the age group between 40 and 59 years (p < 0.05). For the age group of 60 

years and older, there was no significant difference (p > 0.05). The TSH hormone value and the age of women are 

positively correlated and mutually dependent (p < 0.05). The observed reduction in the thyroid hormone values 

with an increase in women’s age can be considered an adaptation of the organism to the reduced need for energy 

and represents an important metabolic parameter of the biological process of aging. 
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INTRODUCTION 

 

Thyroid hormones have long been known for the-

ir profound effects on metabolism and cardiovascular 

function and play a key role in differentiation, growth, 

metabolism and physiological functions of almost all 

tissues (1-3). Synthesis and secretion of thyroid hormo-

nes is highly regulated by a negative feedback system in-

volving the hypothalamus, pituitary gland and thyroid 

gland (4). Thyrotropin-releasing hormone (TRH) is a tri-

peptide that is synthesized in the paraventricular core of 

the hypothalamus, and binds to the TRH receptors in pi-

tuitary tyrotrope. Tata et al. suggest that thyroid hor-

mones may be involved in the regulation of the target 

gene transcription. In the same paper, T3 treatment of 

hypothyroid rats induced a rapid increase in liver syn-

thesis, protein synthesis, and mitochondrial oxidetion 

(5). Two primary thyroid disorders are the state of ex-

cessive formation of iodotyronine (hyperthyroidism) 

and the state of insufficient formation of iodotyroidin 

(hypothyroidism). According to Souza et al.., thyroid hor-

mones (TH) are potent modulators of lipid metabolism 

(6). Subclinical hyperthyroidism involves conditions in 

which TSH values are lowered (suppressed) and the 

values of T4 (FT4) and T3 (FT3) are normal. Also, sub-

clinical hyperthyroidism results in consequences invol-

ving all organ systems; however, it is necessary to focus 

on changes in the heart, bones and to check the neuro-

psychiatric status. Determination of T3 (FT3) is import-

ant in diagnosing and monitoring of the response to 

Graves' hyperthyroidism, but also in the diagnosis of to-

xic adenoma and multinodular toxic dysfunction, since 

T3 (FT3) is often the first indicator of hyperfunction in 

these disorders. Unlike subclinical hyperthyroidism, in 

subclinical hypothyroidism, TSH plasma concentrations 

are slightly elevated, while the FT4 value is within the 

reference limits (7). The aim of this study was to examine 

the degree of frequency of thyroid gland hyperfunction 

in women in central Bosnia in relation to other thyroid 

dysfunctions. 

 

MATERIAL AND METHODS 

 

The study was conducted in the Public Institution 

"Travnik Hospital", with 30 patients assigned to the con-

trol group, with the thyroid hormone reference values, 

while in 125 women out of 1,164 subjects, elevated or de-

creased thyroid hormone values were found. All pati-

ents were aged 20 to 82 years. 

Blood sampling and electrochemilum-

inescent method 

 

Blood for analysis was taken by venipuncture. 

Determination of the value of the selected biochemical 

parameters was done on the biochemical analyzer Roche 

elecsys 1010 which operates on the principle of electro-

chemiluminescence. The chemiluminescence method is 

based on reactions in which a portion of the resulting 

free energy is emitted in the form of electromagnetic ra-

diation. Excitation occurs due to chemical or electroche-

mical reactions. Light emitting and biological reactions 

(bioluminescence) have a wide range of analytical appli-

cations. The advantage of this method is that it is very 

sensitive, fast and requires simple procedures (8). Hemi-

luminiscence is used in iminochromic analyzers to mea-

sure extremely low atomic (10-18x1023M) and zepto-

moral (10-21 zM) concentrations of the analyte. 

 

Statistical analysis 

 

Descriptive and analytical statistics were used for 

the analysis of the results of the research, and the ana-

lysis and data processing itself was done using statistical 

programs SPSS 20.0. and the Microsoft Excell 2007 pro-

gram. The following mathematical statistical indicators 

were used: arithmetic mean, standard deviation, mini-

mum, maximum, range, H2 test, Student's test, free li-

near correlation. The conclusions were made at the level 

of significance (p < 0.05). 

 

RESULTS 

 

This study examined a representative sample of 

1,164 women who were sent to the laboratory of Hos-

pital Travnik for suspected dysfunction of the thyroid 

gland by the doctors of family medicine. Of the total 

sample, 125 women (10.7 %) had a thyroid disorder, 

with 76 (60.8 %) women having thyroid hyperfunction, 

whereas hipofunction was recorded in 49 (39.2 %) wo-

men. Thirty patients with reference values of thyroid 

hormone were assigned to the control group. Table 1 

shows a statistical evaluation of the results of the obtain-

ed thyroid hormone values in patients with benchmark 

thyroid hormone values taken as a control group. 

The average age of control group patients is sli-

ghtly higher than 43 ± 9.42 years. The youngest female in 
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the control group was 30 years old and the oldest was 63 

years old. The coefficient of variation was 21 %, which 

means that the group was homogeneous. The sample in-

cluded 30 women who had the following average values 

of the thyroid hormone: the TSH hormone value for 

women in the control group was 1.6 μUU / ml, the de-

viation was significant, 1.11 μUU / ml. The minimum 

TSH hormone value was 0.27 μUU / ml, while the maxi-

mum was 3.98 μIU / ml. The average value of the FT4 

hormone was 18.46 pmol / L, with a deviation of 3.29 

pmol / L, with a range of values of 12.25 pmol / L to 22 

pmol / L. The mean value of FT3 hormone in this group 

was 5.68 pmol / L, with a deviation of 1.89 pmol / L. The 

minimum value of FT3 hormone was 3.1 pmol / L and a 

maximum of 14.3 pmol / L. 

 

 

Table 1. Results of thyroid hormone values in the control group 

 

Control group (n = 30) 

Parameter         Age 

TSH 

0.270 – 4.20 

µIU/ml 

FT4 

12.00 – 22.00 

pmol/L 

FT3 

3.10 – 6.80 

pmol/L 

Arithmetic mean 43.83 1.60 18.46 5.68 

Standard deviation 9.40 1.11 3.29 1.89 

Minimum 30.0 0.27 12.50 3.10 

Maximum 63.0 4.20 22.0 14.30 

Coefficient of variation 21.00 69.00 18.00 33.00 

 

 

Table 2. Values of thyroid hormone in female patients with hyperthyroidism 

 

Female patients with hyperthyroidism   (n=76) 

Parameter Age 

TSH 

0.270 – 4.20 

µIU/ml 

FT 

412.00 – 22.00 

pmol/L 

FT3 

3.10 – 6.80 

pmol/L 

Arithmetic mean 51.33 0.15 31.39 10.72 

Standard deviation 10.52 0.075 18.08 8.58 

Minimum 28.0 0.005 11.11 3.32 

Maximum 80.0 3.51 100.01 50.01 

Coefficient of variation 21.00 50.00 56.00 80.00 

 

 

Table 2 shows statistical indicators of the parame-

ters tested for patients with hyperthyroidism. The mean 

age of patients with hyperthyroidism was 51.33 ± 10.52 

years. The youngest respondent with hyperthyroidism  

 

 

in this study was 28 years old and the oldest was aged 

80. The mean TSH value was 0.15 μUU / ml, the mini-

mum value was 0.005 μIU / ml, while the maximum va-

lue was 3.51 μUU / ml. The mean value of FT4 was 31.39 
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pmol / L, ± 18.08 pmol / L. The FT4 hormone value for 

patients with hyperthyroidism ranged from 11.11 pmol / 

L to 100.01 pmol / L. The average value of FT3 was 10.72 

pmol / L, ± 8.58 pmol / L, the minimum value was 

 3.32 pmol / L, and a maximum of 50.01 pmol / L. 

The results of the analysis of the thyroid hormone 

value between the control group and patients with hy-

perthyroidism by age groups are given in Table 3. 

 

 

Table 3. Statistical evaluation of thyroid gland values by age groups of the control group  

and women with hyperthyroidism 

 

  
Control group (n=30) 

͞x 

Female patients with 

hyperthyroidism 

(n=76) 

͞x 

T Sig. 

20-39 years 

TSH 2.02 ± 1.65 0.15 ± 0.75 0.04 < 0.05 

FT4 17.07 ± 3.67 44.38 ± 28.9 0.017 < 0.05 

FT3 5.02 ± 1.11 17.06 ± 14.46 0.049 < 0.05 

40-59 years 

TSH 1.35 ± 0.69 0.1 ± 0.49 0.00 < 0.05 

FT4 19.1 ± 3.06 29.04 ± 14.38 0.022 < 0.05 

FT3 16.1 ± 2.29 9.9 ± 6.52 0.010 < 0.05 

> 60 years 

TSH 1.62 ± 0.76 0.53 ± 1.66 0.067 > 0.05 

FT4 19.48 ± 2.56 27.16 ± 11.31 0.457 > 0.05 

FT3 5.45 ± 0.61 7.13 ±3 .84 0.084 > 0.05 

 

 

Table 4. Correlations between age and thyroid hormone values in female patients with hyperthyroidism 

 

 Parameter Age 

TSH 

0.270 – 4.20 

µIU/ml 

FT4 

12.00 – 22.00 

pmol/L 

FT3 

3.10 – 6.80 

pmol/L 

Pearson's 

correlation 

Age - 0.228 -0.314 -0.359 

TSH 0.228 - -0.084 -0.111 

FT4 -0.314 -0.084 - 0.899 

FT3 -0.359 -0.111 0.899 - 

Sig. (1-tailed) 

Significance test 

Age - 0.024 0.003 0.001 

TSH 0.024 - 0.234 0.169 

FT4 0.003 -0,234 - 0.000 

FT3 0.001 0.169 0.000 - 

N  76 76 76 76 

 

 

Female patients with hyperthyroidism in the age 

groups 20-39 years and 40-59 years show a statistically 

significant difference in thyroid hormone values relative 

 

 

 

to the control group, which is also indicated by the value 

of p < 0.05. 

The analyzed parameters in the age group of 60  
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and over did not show a statistically significant differ-

ence between the control group and the hormone value 

in female patients with hyperthyroidism (p > 0.05).  

In Table 4, Pearson's coefficient of correlation 

shows that the increase in the age of subjects is in corre-

lation with elevated TSH values of the thyroid hormone. 

For the FT4 Pearson's correlation coefficient, the 

increase in the age of female patients with hyperthyroid 

causes a decrease in the FT4 hormone value. 

The proportion of respondents also has a negative 

correlation with the values of FT3 hormone, and in-

creased age of the examinees leads to a decrease in the 

value of FT3 hormones. 

 

 

Table 5. Values of the thyroid hormone in female patients with hypothyroidism 

 

Female patients with hypothyroidism   (n = 49) 

Parameter Age 

TSH 

0.270 - 4.20 

µIU/ml 

FT4 

12.00 – 22.00 

pmol/L 

FT3 

3.10 – 6.80 

pmol/L 

Arithmetic mean 55.61 32.79 10.35 3.41 

Standard deviation 12.75 27.06 4.26 1.32 

Minimum 28.0 4.45 0.891 0.4 

Maximum 82.0 100 24.19 6.9 

Coefficient of variation 23.00 83.00 41.00 39.00 

 

 

Table 6. Values of the thyroid gland hormone by age groups of the control group and  

female patients with hypothyroidism 

 

  
Control group (n=30) 

͞x 

Female patients with 

hypothyroidism 

(n=49) 

͞x 

T Sig. 

20-39 years 

TSH 2.02 ± 1.65 62.26 ± 33.22 0.037 < 0.05 

FT4 17.07 ± 3.67 9.07 ± 1.92 0.137 > 0.05 

FT3 5.02 ± 1.11 3.76 ± 1.97 0.153 > 0.05 

40-59 years 

TSH 1.35 ± 0.69 29.51 ± 24.33 0.015 < 0.05 

FT4 19.1 ± 3.06 11.32 ± 3.92 0.000 < 0.05 

FT3 16.1 ± 2.29 3.6 ± 1.07 0.000 < 0.05 

> 60 years 

TSH 1.62 ± 0.76 27.13 ± 23.4 0.755 > 0.05 

FT4 19.48 ± 2.56 9.06 ± 5.19 0.067 > 0.05 

FT3 5.45 ± 0.61 2.92 ± 1.42 0.099 > 0.05 

 

 

Table 5 shows the values of thyroid hormone in 

female patients with hypothyroidism.  It can be seen that  

 

 

the mean age of female patients with hypothyroidism 

was 55.61 ± 12.75 years. The youngest female in the stu-
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dy was 28 years old and the oldest 82 years old. The 

sample included 49 women who had the following va-

lues of the tested parameters. The mean TSH hormone 

value was 32.79 ± 27.06 μIU / ml. The minimum value 

was 4.45 μIU / ml, while the maximum was 100 μIU / 

ml. The mean value of FT3 hormone was 10.35 ± 4.26 

pmol / L. The FT4 hormone values varied from 0.891 

pmol / L to 24.19 pmol / L. The mean value of the FT3 

hormone was 3.41 pmol / L, ± 1.32 pmol / L. The mini-

mum value of FT3 hormone was 0.4 pmol / L and the 

maximum value was 6.9 pmol / L. 

The obtained t test values in the age group 20 to 

39 years show that there was a statistically significant 

difference in the TSH thyroid hormone values in female 

patients with hypothyroidism compared to the control 

group (Table 6). Respondents with hypothyroidism had 

a significantly higher value of TSH thyroid hormone, 

which is also indicated by the value of (p < 0.05). 

The results of the test show that subjects with hy-

pothyroidism in the age group of 20 to 39 years did not 

show a significant difference in the values of FT4 and 

FT3 in relation to the control group (p > 0.05). 

In the age group 40 to 59 years, there was a signi-

ficant difference in the value of all tested hormones of 

female patients with hypothyroidism compared to the 

control group, which is also indicated by the value of p< 

0.05. 

In the age group of 60 years and over, there was 

no significant difference in the value of the tested para-

meters between the two analyzed groups (p > 0.05). 

 

DISCUSSION 

 

In our study, it was found that the incidence of 

hyperthyroidism in women is higher than the incidence 

of hypothyroidism. Multi-year surveys in the United 

States show that the incidence of hyperthyroidism is re-

latively stable, and in England, the estimated frequency 

of hyperthyroidism is significantly higher (1-2 %). The 

overall prevalence of hyperthyroidism (earlier and cur-

rent) was 2.7 % in women and 0.25 % in males. In our 

study, it turned out that women with hyperthyroidism 

have significantly higher thyroid hormone values com-

pared to the hormone value of the thyroid gland of the 

control group, which is probably the consequence of the 

disease itself. Our results are in agreement with the re-

sults of Messina et al. who claim that the plasma concen-

tration of total T4 and T3 is affected by changes in the 

binding protein level, especially TBG, while the concen-

tration of free FT4 and FT3 hormone changes in TBG 

does not have a significant effect. This increase in total 

T4 and T3 in women with aging, without changes in the 

level of free hormones, indicates indirectly that it is not a 

consequence of increased thyroid hormone secretion, but 

increased secretion of TBG in women in menopause (9).  

In our study, we have shown that there is a sta-

tistically significant difference in the incidence of hyper-

thyroidism in relation to the age group. Hyperthyroi-

dism most commonly occurs in the fourth and fifth de-

cade of life, amounting to 60.8 %. Vanderpump et al., in 

the same age group, showed that hypothyroidism is not 

associated with ischemic heart disease, while Hak et al., 

who examined the correlation between subclinical hypo-

thyroidism in elderly women and atherosclerosis of the 

aorta and myocardial infarction, showed that subclinical 

hypothyroidism is a potent risk factor for atherosclerosis 

of the aorta and myocardial infarction (10, 11). The Ame-

rican Association of Clinical Endocrinologists recom-

mends that TSH test be performed in all women over 40 

years of age in order to detect early thyroid disorders as 

studies have shown that 10 % of women in this age 

group have undiagnosed thyroid disease (12, 13). These 

results are in line with the results obtained in our studies 

which show that thyroid dysfunction in most cases 

occurs between 40 and 59 years of age. This age category 

belongs to 64 % of respondents indicating that this thy-

roid dysfunction coincides with the onset of menopause 

in women, and that the changes in thyroid hormone va-

lues are in correlation with aging. This study also found 

that there was a statistically significant difference in the 

levels of TSH, FT4 and FT3 hormones in the age group 

20-59 years in hyperthyroidism, and in the age group 

over 60 years there was no statistically significant differ-

ence in relation to the hormone values of the control 

group of women. In our study, we confirmed that there 

was a statistically significant difference in the incidence 

of women with thyroid gland defect in relation to the 

age of the female control group. A statistically significant 

difference in the value of TSH hormones in the age 

group of 20 to 39 years was established, while for FT4 

and FT3 hormone, a statistically significant difference 

was not found for this age group and for the group over 

60 years of age. For the age group 40-59 years, statistical 

significance was established for all three parameters. Un-

like relatively unchanged T4 concentrations, it was 
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found that T3 values decrease with aging, which was 

confirmed by a large number of authors and by our 

research as well. Sawin et al. have proven that hormone 

T3 diminishes in women over 80 years of age, and in 

men in their seventh decade of life (14). Harman et al. 

found that the concentration of FT4 was significantly 

lower in elderly subjects, which is also consistent with 

the results of Lipson et al. who showed that serum T4 

levels were lower in women over the age of 60 but not in 

men (15). These data agree with our study in which we 

have shown that there is no statistically significant dif-

ference in the values of FT4 and FT3 hormones in wo-

men with thyroid dysfunction compared to women in 

the control group over 60 years. Most authors have re-

ported in their studies that serum T3 values decreased 

with age, and FT3 values increased with age and that 

serum concentration of T3 was nevertheless significantly 

reduced in healthy elderly people (15). These results are 

approximate to our results, as our research has shown 

that the values of FT4 and FT3 hormones correlate with 

age groups. The observed decreased thyroid hormone 

concentration, which was accompanied by an increase in 

TSH hormone concentrations in relation to age groups, 

indicates that the mechanism of negative feedback be-

tween the circulating thyroid hormone and pituitary 

gland is not disturbed, i.e. the sensitivity (resistance) of 

tireotroph of the pituitary gland to a negative feedback 

relationship with thyroid hormones has not been redu-

ced. 

 

CONCLUSION 

 

TSH, as an independent parameter of the thyroid 

dysfunction assessment, is not the best indicator in hy-

pothyroidism and hyperthyroidism. Studies have shown 

that the value of thyroid hormone in women with hy-

perthyroidism varies considerably by age categories com-

pared to the control group, except in women over 60 

years of age. The symptoms of hyperthyroidism occur-

ing in female patients of a certain age are visible changes 

on the skin and are among the basic diagnostic indica-

tors. Also, cardiac frequency and impact volume are in-

creased, circulation is accelerated, and capillaries are en-

larged. The values of FT4 and FT3 hormons in women 

with hypothyroidism are significantly reduced, while 

TSH hormone values are significantly increased in rela-

tion to the hormone value of the control group; however, 

these differences are not statistically significant. Studies 

have shown that the value of thyroid hormone in wo-

men with hypothyroidism varies considerably by age 

categories compared to the control group, except in wo-

men over 60 years of age. On the basis of the obtained 

epidemiological data, it can be concluded that there is no 

valid epidemiological data on the incidence of hyper-

thyroidism in our country compared to other thyroid 

dysfunctions, and that it is necessary to introduce a na-

tional thyroid gland disease regimen with a recommen-

dation for screening hyperthyroidism in the target gro-

ups: women, pregnant women and cardiovascular pati-

ents. 
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SAŽETAK 

 

 

U ovom radu praćena je incidenca tiroidne disfunkcije na području centralne Bosne. S obzirom na to da su 

postojala neslaganja i protivrečnosti rezultata u ranijim istraživanjima, glavni cilj bio je odrediti odnos između 

hiperfunkcije štitne žlezde i drugih poremećaja organizma, te odrediti stepen korelacije hormona štitne žlezde i 

dobne strukture žena. Istraživanje je obuhvatilo 76 žena u dobi od 20 godina do 82 godine s povećanim vredno-

stima hormona i 49 žena sa smanjenim vrednostima hormona štitne žlezde. Uzorak od 30 pacijentkinja sa referen-

tnim vrednostima hormona uzet je kao kontrolna grupa. Hipertireoza je zabeležena kod 60,8 % žena, pri čemu je 

najveći postotak bolesti registrovan u četvrtoj i petoj deceniji života (64 %). Praćenje vrednosti hormona TSH, FT4 

i FT3 pri disfunkciji štitne žlezde u odnosu na žene sa referentnim vrednostima hormona prema dobnim grupama 

pokazalo je statistički značajnu razliku u dobnoj grupi od 40 do 59 godina (p < 0,05). U dobnoj grupi od 60 i više 

godina nije bilo značajne razlike (p > 0,05). Vrednost hormona TSH i dob žena u pozitivnoj su korelaciji i među-

sobno su zavisni (p < 0,05). Promatrano smanjenje vrednosti hormona štitne žlezde s povećanjem dobi žena može 

se smatrati prilagođavanjem organizma na smanjenu potrebu za energijom i predstavlja važan metabolički para-

metar biološkog procesa starenja. 
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