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Table 1. Questionnaire

Name and surname

Date of birth

Body weight

Body height

BMI

Menopause 	 Yes	 No

Previous fracture

If “Yes” what type of 
fracture

	 Yes	 No

Parental hip fracture 	 Yes	 No

Smoker 	 Yes	 No

Alcohol consumption  
(1 unit 0.3 dcl per day)

	Less than 1 unit	 More than 1 unit 

Physical activity  
(walking 30 min per day)

	 Less	 More 

Diabetes mellitus 	 Yes	 No

Corticosteroid usage 	 Yes	 No

Osteoarthritis 	 Yes	 No 

ARCHITECT i system. Normal values were <5.61 
IU/mL. Bone markers, osteocalcin and β cross-laps 
were determined by the ECLIA method (electroche-
miluminescence immunoassay) by Roche, on Cobas 
e601, with reference range for osteocalcin 15-46ng/
ml, and for β cross-laps 104-1008 pg/ml, which is the 
range for postmenopausal women. Bone mineral 
density was measured by dual energy X-ray bone 
densitometer Lunar DPX. Measuring was performed 
on the lumbar spine (from L1 to L4) and left femoral 
neck. BMD was expressed as standard deviation (SD) 
in T-score. Fracture risk was calculated by the FRAX 
score assessment for Turkey.23,22

Statistical analysis

Data were expressed as mean values with standard 
deviations (mean ± SD). All the data sets were nor-
mally distributed, except the FRAX score which was 
skewed. Categorical data were presented by absolute 
numbers with percentages and analyzed using a chi-
square test and Fisher’s exact test, as appropriate. 
For continuous variables, the Student’s t-test or the 
Mann-Whitney U-test (for skewed data) was used. 
Differences were considered significant at a value 
of p<0.05. Odds ratios (ORs) for vertebral and hip 

fracture in relation to TSH, FT4 and TPOAb were de-
termined using unadjusted and adjusted (for age, BMI 
and BMD expressed as T-score) logistic regression. 
A multivariate logistic regression was used to assess 
the most relevant risk fracture model. The ability of 
the TSH and FRAX score to discriminate between 
bone fracture positive and negative postmenopausal 
female subjects with SCH was calculated by the ROC 
(Receiver Operating Characteristic) curve method. 
The curves were drawn by plotting the sensitivity 
against the false positive rate (1-specificity), for vary-
ing cut-off levels of TSH and FRAX score. The area 
under the curve (AUC) was calculated and represents 
a quantitative measure of predictive value of TSH and 
FRAX score for bone fracture. A non-discriminating 
test would follow the diagonal line of the figure, 
whereas a 100% accurate test would coincide with 
the upper left corner of the box. Stepwise adjusted 
regression analysis of relationships between thyroid 
status and BMD (expressed as T-score), bone turnover 
and FRAX score was performed after adjustment for 
age, BMI and smoking. In logistic and linear regres-
sion analysis, all the individuals from both groups 
were included as a population in the model.

The study was conducted according to the prin-
ciples expressed in the Declaration of Helsinki and 
was approved by the institutional Ethics Board of the 
Faculty of Medicine, University of Belgrade.

Results

Age, body mass index, percentage of fat mass, 
TSH, FT4, TPO antibodies, current smoking, pres-
ence of diabetes type 2, previous fractures, parents’ 
hip fractures, bone markers and FRAX score of 
both examined groups are presented in Table 2. 
There were no significant differences in mean values 
of the evaluated descriptive parameters as regards 
parents’ fractures, current smoking, type 2 diabetes 
mellitus as well as treatment with corticosteroids. 
TSH was significantly higher in patients with SCH 
in comparison with the control group (8.00±2.82 
mU/L vs. 2.23±0.94mU/L; p<0.001), while the free 
T4 was significantly lower (12.34±2.05pmol/L vs. 
13.82±1.31pmol/L; p<0.001). TPO antibodies were 
more prevalent in subclinical hypothyroid individuals 
than in healthy subjects (48.7% vs. 3.9%; p<0.001). 




