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There were no significant differences in age, BMI 
and onset of menopause between the groups. Differ-
ences in smoking habits and prevalence of diabetes 
mellitus were not statistically different between the 
groups. Levels of vitamin D did not differ between 
the groups.

TSH and fT4 were significantly higher in TPO-
Ab“+” euthyroid women, than in TPOAb“-”. Bone 
mineral density expressed as T score was lower at both 
sites (lumbar spine and femoral neck) in TPOAb“+” 
euthyroid women. The FRAX score for major oste-
oporotic fractures and hip FRAX was significantly 
higher in the euthyroid group with positive TPOAb 
compared to TPOAb negative, as was the prevalence 
of previous fractures. 

Lower bone mineral density and increased FRAX 
score for hip and FRAX score for major osteoporotic 
fractures were associated with presence of TPOAb in 
euthyroid women in an unadjusted logistic regression 
model as well as in a model adjusted for age, BMI, 
vitamin D levels and smoking (Table 2). 

In logistic regression analysis, TSH and TPOAb 

were found to be in significant association with frac-
ture in euthyroid women in an unadjusted model 
(p=0.015; OR=2.012; 95% CI 1.147-3.529 and 
p=0.018; OR=7.800; 95% CI 1.424-42.721, respec-
tively) as well as in a model adjusted for age, BMI, 
vitamin D levels and smoking (Table 3).

TSH was a discriminating predictive factor for 
fractures in the future (Table 4; Figure 1).

Discussion

We have shown that euthyroid AITD is associated 
with decreased bone mineral density at the spine and 
hip, higher prevalence of fractures and increased 
risk of future fragility fractures in postmenopausal 

Table 2. Relation of Odds for TPOAb with T and FRAX scores

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

T score
LS 0.010 0.612 0.421–0.889 0.004 0.549 0.364–0.828
Hip 0.002 0.434 0.258–0.730 0.001 0.350 0.189–0.651

FRAX score
Total 0.011 1.240 1.050–1.465 0.007 1.306 1.076–1.586
Hip 0.008 1.759 1.160–2.668 0.003 2.053 1.336–4.325

* Adjusted for age, BMI, vitamin D levels and smoking
LS=Lumbar Spine

Table 3. Relation of Odds for fracture with thyroid function tests 

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 0.015 2.012 1.147–3.529 0.024 1.960 1.093–3.518
TPOAb 0.018 7.800 1.424–42.721 0.039 6.847 1.100–42.569

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

Table 4. ROC analysis for TSH and FRAX score in fracture prediction

Area SE p 95% CI for SE 

TSH 0.741 0.046 0.001 0.651-0.832
FRAX main 0.908 0.026 <0.001 0.858-0.959
FRAX hip 0.741 0.058 0.001 0.628-0.854




