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which is higher than the 59 years old of their study. 
Participants of our study were residents of Beijing, 
while theirs lived in Beijing and Shanghai and, as is 
known, Beijing is at higher latitude than Shanghai. 
Our participants were all women, while they included 
both men and women. They collected blood samples 
mainly from April to June, which is characterized by 
relatively abundant sunlight exposure, while we col-
lected blood samples over a large scale of time with 
less sunlight, from December to October.

We found that the variants of rs2298849 (β=0.105, 
P<0.001) in the GC gene were significantly associated 
with serum 25-OHD3 levels. Allele G of rs2298849 

L2-4, FN, or TH (P>0.05). We thus did not proceed 
to further linear regression to test the association 
between SNPs or haplotypes and BMD.

Discussion
In our study, 89.6% of the 1494 women had vi-

tamin D deficiency, which suggests that vitamin D 
deficiency might be very common in postmenopausal 
women in Beijing. percentage is higher than the 69.2% 
reported in a previous study by Lu et al. in a Chinese 
population.2 The observed difference might be due 
to age, latitude, sex and blood collecting season. The 
average age of our sample was about 64 years old, 

Table 5. Results of single SNPs association analyses for β-CTX and P1NP levels

Dependent β-CTX P1NP
Covariates r P1 β(SE) P2 r P1 β(SE) P2

Gene SNP

GC rs222020 0.010 0.349 0.008 0.379

GC rs2298849 -0.004 0.436 -0.003 0.457

CYP2R1 rs12794714 -0.053 0.021 -0.056 (0.018) 0.002 -0.064 0.007 -0.017 (0.007) 0.014

CYP2R1 rs10741657 0.036 0.084 0.046 0.036

CYP2R1 rs1562902 0.025 0.163 0.036 0.085

CYP2R1 rs10766197 -0.018 0.246 0.044 (0.018) 0.012 -0.043 0.050

Age 0.029 0.128 0.030 0.121

BMI -0.052 0.022 -0.003 (0.001) 0.051 0.010 0.351

P1NP levels were log-transformed to approximate normality. Bold numbers represent significant P values. 
r: Pearson correlation coefficient; P1: P value of Pearson correlation; β: regression coefficient; SE: standard error; P2: P value of 
general linear regression.

Table 6. Results of single SNPs correlation analyses for BMD of L2-4, FN, and TH

Dependent L2-4 BMD (N=1452) FN BMD (N=1451) TH BMD (N=985)
Covariates r P r P r P

Gene SNP

GC rs222020 -0.019 0.231 0.014 0.291 -0.006 0.430

GC rs2298849 -0.019 0.237 0.009 0.361 -0.013 0.347

CYP2R1 rs12794714 0.005 0.431 0.017 0.261 0.031 0.163

CYP2R1 rs10741657 0.003 0.452 -0.014 0.301 0.001 0.491

CYP2R1 rs1562902 0.001 0.492 -0.025 0.173 -0.033 0.149

CYP2R1 rs10766197 -0.002 0.463 0.011 0.344 0.038 0.118

Age -0.299 <0.001 -0.521 <0.001 -0.535 <0.001

BMI 0.183 <0.001 0.210 <0.001 0.272 <0.001

Bold numbers represent significant P values. r: Pearson correlation coefficient; P: P value of Pearson correlation.


