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Abstract 

BACKGROUND: Currently, there are large numbers of studies related to the association between collagen type I 

alpha1 (COL1A1) Sp1 polymorphism and bone mineral density and fracture risk, but the results are inconsistent.  

OBJECTIVE: To evaluate the impact of the COL1A1 Sp1 polymorphism on bone mineral density and fracture by 

using the Meta-analysis. 

METHODS: We comprehensively searched the eligible studies for the present meta-analysis through MEDLINE, 

PubMed, EMBASE databases. Pooled odds ratios and 95% confidence intervals of Sp1 polymorphisms for bone 

mineral density and fracture risk were obtained, with attention to study quality and publication bias.  

RESULTS AND CONCLUSION: A total of 32 studies met the inclusion criteria, among which, 22 studies 

evaluated the Sp1 polymorphism and fracture risk. Significant associations were found in five genetic models. In 

the stratified analysis by region, the same results were found in the Europeans but not Americans and Asians. 

Thirteen studies evaluated the Sp1 polymorphism and low bone mineral density risk. A similar result was obtained. 

However, the analysis of bone mineral density data showed an increased relation between Sp1 polymorphism 

and low bone mineral density in Europeans and Americans but not in Asians. Overall, the current meta-analysis 

concludes that the COL1A1 Sp1 polymorphism is associated with low bone mineral density and fracture risk, 

especially in Europeans. However, susceptibility to them varies markedly among populations from different 

regions. 
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Keen 1999 �� 55 130 28 27 0  85 40 5 

Hustmyer 1999 �� 56 78 35 19 2  58 16 4 

Langdahl 1999 �� 105 144 55 35 15  94 48 2 

Peris 2000 �� 35 60 17 16 2  48 11 1 

Aerssens 2000 �� 135 239 93 35 7  151 73 15 

Weichetova 2000 �� 126 126 79 40 7  94 30 2 

McGuigan 2000 �� 93 88 54 33 6  70 17 1 

Valimaki

�
 2001 �� 402 111 271 120 11  81 27 3 

Valimaki

�
 2001 �� 64 108 51 9 4  88 20 0 

Bernad 2002 �� 82 139 41 20 21  68 62 9 

Mezquita-Raya 2002 �� 43 101 13 26 4  54 43 4 

Moskalenko 2002 �� 64 174 22 22 20  122 46 6 

Gerdhem 2004 �� 420 544 285 120 15  390 143 11 

Weichetova 2005 �� 183 178 108 65 10  127 44 7 

Hubacek 2006 �� 200 148 128 62 10  96 49 3 

Vidal 2007 �� 74 52 27 38 9  25 22 5 

Dincel 2008 �� 19 20 5 11 3  9 9 2 

Selezneva 2008 �� 124 150 89 34 1  128 22 0 

Musumeci 2009 �� 100 100 40 45 15  54 39 7 

Jin

�
 2009 �� 98 143 66 28 4  95 44 4 

Jin

�
 2009 �� 98 3 275 66 28 4  2 145 963 117 

Breuil 2009 �� 92 69 42 44 6  33 32 4 

Husted 2009 �� 290 283 196 82 12  192 84 7 

Blades 2010 �� 195 183 121 72 2  124 54 5 

Falcon-Ramirez 2011 �� 100 100 35 60 5  78 22 0 

Ivanova 2011 �� 220 180 20 94 106  93 76 11 

Efesoy

�
 2011 �� 40 30 26 11 3  21 9 0 

Efesoy

�
 2011 �� 30 30 17 12 1  21 9 0 

Efesoy

�
 2011 �� 18 74 13 4 1  45 27 2 

Urreizti

�
 2012 �� 101 397 61 35 5  243 133 21 

Urreizti

�
 2012 �� 102 397 61 36 5  243 133 21 

Tural 2013 �� 158 108 71 61 26  48 49 11 

Marozik 2013 �� 54 77 41 11 2  56 21 0 

���

�����
�������� !�"#$ 

 



 

����. ���� α1 Sp1 	
���������� Meta �� 

P.O. Box 10002, Shenyang   110180   www.CRTER.org 

5398 

www.CRTER.org 

  

  

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3  ��  Discussion 

������H�UV:������W��tX

YZ����S�
����}~S��õ!���[\õ

²3L �±�ì]^_�2`Jß�����

[9-10]

�øcN

a�bcdef´3�g���hi|

[53]

��c�&'(�

)*+,�H°1���� ��IJ�g�¡N�&w�

 �m�COL1A1 ��
�����!���ab��P

 ��O§S&���mj&�kl6P

[15-16

�
21

�
62]

�̂ &

COL1A1 ���:m�Sp1��:m/45� 

Sp1��:nCOL1A1 �mn1opqmSp1rs�

qtuvTG→T�de�Sde���°of�;<DNA

![\Nñ�tu�FGrs¾FGmRNA![\Rp�

h^
�ZEFGa1]LM

[37]

�^ZEFGa1]q�Q¨

LMf�YZ��tXh^
������O§�@��

��:���±��IJ���Sp1��:z���!�

�F&����

[19

�
37

�
47

�
55]

�^§&Sá-.Qâr�s

R�B�tu�WB�v���HC�4�

[37

�
51]

�w^

��7�IJÃ&áx�o�mOy���T����

[1

�
8]

�

�c�Sp1��:z��¾������&F&��7z

��{�|y�%ð��«�IJ}²à>�~��t

{

[28

�
38]

��c��·�'Meta� wx��3���I

Jt�¡¢uO�h^Ö×�M~��t{� 

�wN~�Meta� �c�IJ¡¢'� ����

US¥¦·ÒIJ�E²�7Oy��º»�	��� 

§·¸ª«�ó��c�1®¯IJ�«�Ö>�Mf�

�t{��·¹¥¦1�¨�©IJ�¡7N� Sp1�

�:z²%º�(*(B¿(B)()Í4:�;<�&I

Jmt��I����¾������IJt�zN~�

v����Í�

[6

�
31

�
33

�
38]

�ÍQSáMeta� ��·>�

�t����T���ì���

[28

�
38]

�øcNa�6Ã�

� 1  Sp1���������������� 

Figure 1  Allele model related to the association between Sp1 polymorphism and bone mineral density and fracture risk 

���� 5����	
 Sp1���������������������������� !"#$%�&' 

 

� 2  Sp1����������� !"# 

Figure 2  Subgroup analysis of the association between Sp1 polymorphism and bone mineral density and fracture risk 

���()*+,-./�0�1234
�5 Sp1���678��!9%' 

 

0.194 

0.0451 

0.0451 

0.194 



 

����. ���� α1 Sp1 	
���������� Meta �� 

ISSN 2095-4344  CN 21-1581/R   CODEN: ZLKHAH 

5399 

www.CRTER.org 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�Sp1��:F&²%º�JK�¼i:

[3]

�¹&*(JK

m��Sp1��:z�����4��&*(B)(JK

m��z������4�� 

w^ÚÛ��&�?Meta� m.wF&1��

�Ø��¥¦�IJ���«O²������·t�

� U��q�t��%��'�qSá�	=>+èB

A�«�ªB� BA�«H3Ö×��~�t���

&�±º»��¡¢�¿À�m��·t��T&1�

º�JKmCOL1A1 Sp1��:z��B�����F&

T�������~��¼i��w�¼i�G�fà

����·�¥¦�IJª«²�O§¥¦²%º��

JKª«²%��(�v��*(JK)�w�
�1fà

����:�t��¨â&1�IJ���¿(JKm

Oy���c���:

[3

�
20

�
32]

�^§��·�¥¦�G

ÞIJm�1�º��JK�â�(H��c���

Sáº�JK�IJ.w��U�����w¥¦�	

m²ó�ò��	����·�¥¦�·¸j��·�

��1� �«���ò·¸Oy�¥¦��c�O²

à�~�Sp1��:�&&��º�JKmjF&z�

�¾������Í4:� 

ÕD�l��Meta� t��ICOL1A1 Sp1��:

z���P:!�����F&�������F&º�

:¼i��c�²à¹�'�-.�IJ3QRS���

^�ÕuÔ����	â"#B��B²% �H���

¾����;<�O§�3�'�����B ì�Ü¡

�IJ3¢/¡¢�
� 

������ ������������ ������ ������

�	
��
�����
��������
�����

�������

���������
���
�����

� ��!���"�
�#!	�����
�$�����%���
�&�
����

�#�'(���)����
�	�
����

� ��!���"�
�*��!��

�+���'��"�
�,����
�,����
�&
����
������
�&�����
�-.�����!
�/

��'���
�/

��'���

�+����������

�#��)���������.����)�..�!����������0��1��������.�
�2

 

������ ������������ ������ ������

��	
���

�������

����	�

���	��	�

����������

�������

��	
��

��������	

������� �	���

�!����

�"#���$�

�"#���$��

�%���

�����	�

�&'�
$����	'�


���'���$�	����
����##��'����'	�'���(�)*����'	��#���+

 

� 3  $%�"#&' 

Figure 3  Sensitivity analysis results 
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Figure 4  Funnel plots of publication bias 
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