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There were no significant differences between the 
two groups concerning age, body mass index and 
percentage of fat mass. Patients with SCH had more 
previous fractures in comparison with the control 
group (22% vs. 2%; p<0.001). The previous fractures 
recorded were morphometric vertebral fractures 
(n=8), wrist fractures (n=4), ankle fractures (n=4), 
hip fracture (n=1) and rib fracture (n=1) and all of 
them were detected by the X-ray examination. The 
control group included one individual with a hip 
fracture. The fractures had occurred at least 6 months 
before the examination of thyroid status. Hip T-score 

was lower in the examined group than in controls 
(-1.08±0.73 SD vs. -0.68±0.90SD; p=0.005). There 
was no significant difference in lumbar spine bone 
mineral density (-1.24±1.10 SD vs. -1.13±1.59SD; 
p=0.63) and bone markers - osteocalcin (23.99±12.63 
ng/ml vs. 21.79±5.34ng/mL; p=0.484) and β cross-
laps (365.76±184.84 pg/ml vs. 306.88±110.73pg/mL; 
p=0.21) between the two groups (Table 2). The main 
and hip FRAX scores were significantly higher in the 
group with subclinical hypothyroidism than in the 
disease-free group (6.50±4.58 vs. 4.35±1.56; p=0.001 
and 1.11±1.94 vs. 0.50±0.46; p=0.030, respectively).

Unadjusted and adjusted (for age, BMI and lumbar 
spine T-score) logistic regression analysis indicated 
that TSH levels were related to fracture (p=0.019; 
OR=1.164; 95% CI for OR=1.026-1.322 and p=0.024; 
OR=1.173; 95% CI for OR=1.021-1.346, respective-
ly), while the FT4 levels and presence of TPOAb did 
not further improve the regression model (p>0.05) 
(Table 3). The ability of the TSH and FRAX score to 
discriminate between bone fracture positive and nega-
tive postmenopausal female subjects is presented by 
area under the curve (AUC) plotted via ROC analysis 
(Table 4 and Figure 1). The determined FRAX score 
cut-off value by this analysis is 6%, with estimated 
sensitivity and specificity of 95% and 75.9%, respec-
tively (Figure 1). The relationship between thyroid 
function tests, T-score, markers of bone turnover and 
FRAX scores after adjustment for age or age, BMI 
and smoking is presented in Table 5 and Figure 2. 

Table 2. Characteristics of subclinical hypothyroid and healthy 
control women

Subclinical  
hypothyroidism

Healthy  
control  
women p

n 82 51

Age (yrs) 59.17±7.07 59.69±5.72 0.661

BMI (m/kg2) 27.89±3.46 27.68±4.66 0.760

Fat mass 42.81±6.76 43.41±5.79 0.649

Menopause 48.05±4.09 48.53±4.58 0.531

Current smoking 16 (19.5%) 10 (19.6%) 0.989

Diabetes mellitus 4 (4,9%) 2 (3.9%) 0.796

Parents fracture 17 (21.0%) 5 (9.8%) 0.093

TSH (mU/liter) 8±2.82 2,23±0,94 <0.001

fT4 (mU/liter) 12.34±2.05 13.82±1.31 <0.001

TPOAb 38 (48.7%) 2 (3.9%) <0.001

Lumbar spine T score -1.24±1.10 -1.13 ± 1.59 0.633

Hip T score -1.08±0 .73 -0.68 ±0 .90 0.005

Osteocalcin 23.99±12.63 21.79±5.34 0.484

Cross laps 365.76±184.84 306.88±110.73 0.211

Frax-main 6.50±1,58 4.35±1.56 0.001

Frax-hip 1.11±1.94 0.50±0.46 0.030

Previous fractures 18 (22%) 1 (2%) 0.001

Table 3. Relationship between thyroid function tests and fracture

Unadjusted logistic regression model Adjusted* logistic regression model

p OR per unit change 95% CI for OR p OR per unit change 95% CI for OR

TSH 0.019 1.164 1.026- 1.322 0.024 1.173 1.021- 1.346

fT4 0.744 0.960 0.750- 1.228 0.526 0.914 0.693-1.206

TPOAb 0.101 2.294 0.851- 6.183 0.083 2.507 0.886-7.099

*Adjusted for age, BMI and lumbar spine T-score

Table 4. ROC analysis for TSH and Frax score

Area SE p 95% CI for SE 

TSH 0.735 0.048 0.001 0.640-0.829

Frax m 0.923 0.024 <0.001 0.876-0.971

Frax hip 0.746 0.064 0.001 0.621-0.871




