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eTable 1. Search Strategy for Each Database 
Database Search strategy 
Pubmed  #1 "calcium"[MeSH Terms] OR "calcium"[All Fields] 

#2 "vitamin d"[MeSH Terms] OR "vitamin d"[All Fields] OR "ergocalciferols"[MeSH Terms] OR 
"ergocalciferols"[All Fields] 
#3 "fractures, bone"[MeSH Terms] OR ("fractures"[All Fields] AND "bone"[All Fields]) OR "bone 
fractures"[All Fields] OR "fracture"[All Fields] 
#4 systematic[sb] OR Meta-Analysis[ptyp] 
#5 #1 or #2 
#6 #3 and #5 
#7 #4 and #6 

embase #1 'calcium'/exp OR calcium 
#2 'vitamin d'/exp OR 'vitamin d' 
#3 'fracture'/exp OR fracture 
#4 [cochrane review]/lim OR [systematic review]/lim OR [meta analysis]/lim 
#5 #1 or #2 
#6 #3 and 5 
#7 #4 and #6 

Cochrane 
library 

#1 vitamin d:ti,ab,kw (Word variations have been searched) 
#2 calcium:ti,ab,kw (Word variations have been searched) 
#3 fracture:ti,ab,kw (Word variations have been searched) 
#4 #1 or #2 
#5 #3 and #4 (restricted as Cochrane Reviews or other reviews) 
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eTable 2. Randomized Trials Included in Systematic Reviews or 
Meta-Analyses Evaluating Calcium Supplements With or Without Vitamin D 
for Fracture Incidence 
Trials Systematic reviews or meta-analyses 

 

Bischoff-Ferrar
i 20071 Tang 20072 Rabenda 20113 Bolland 20154 

Inkovaara 19835 

   
Y 

Hansson 19876 

   
Y 

Chapuy 19927 

 
Y Y Y 

Reid 19958 Y Y Y Y 

Chevalley 19949 Y Y Y Y 

Recker 199610 

 
Y 

 
Y 

Dawson-Hughes 
199711 

 
Y Y Y 

Riggs 199812 Y Y Y Y 

Baron 199913, 14 Y 
  

Y 

Ruml 199915 

   
Y 

Peacock 200016 

 
Y Y Y 

Chapuy 200217 

 
Y Y Y 

Fujita 200418 

 
Y Y Y 

Avenell 200419 

   
Y 

NoNOF 200420 

 
Y Y Y 

Larsen 200421 

 
Y 

 
Y 
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eTable 2. Randomized Trials Included in Systematic Reviews or 
Meta-Analyses Evaluating Calcium Supplements With or Without Vitamin D 
for Fracture Incidence (continued) 
Trials Systematic reviews or meta-analyses 

 
Bischoff-Ferrar
i 20071 Tang 20072 Rabenda 20113 Bolland 20154 

Porthouse 200522 

 
Y 

 
Y 

RECORD 200523 Y Y 
 

Y 

Prince 200624 Y Y Y Y 

Reid 200625 Y Y Y Y 

WHI 200626 

 
Y Y Y 

Bolton-Smith 200727 

  
Y Y 

Bonnick 200728 

   
Y 

Reid 200829 

  
Y Y 

OSTPRE-FPS 
201030 

  
Y Y 

Sambrook 201231 

   
Y 

Abbreviation: Y, yes (Each “Y” indicates that this trial was included in the systematic reviews or meta-analyses of 

corresponding column). 

Bischoff-Ferrari 20071 only included double-blind randomized controlled trials with a minimum follow-up of 1 year and a 

minimum 100 participants. 

Rabenda 20113 only included randomized controlled trials reporting bone mineral density changes during the follow-up. 
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eTable 3. Randomized Trials Included In Systematic Reviews or Meta-Analyses Evaluating Vitamin D Supplements With or Without 
Calcium for Fracture Incidence 
Trials Systematic reviews or meta-analyses 

 

Boon
en 
20071 

Crann
ey 
20072, 

3 
Izaks 
20074 

Jacks
on 
20075 

Aven
ell 
20096 

Bisch
off-Fe
rrari 
20097 

Berg
man 
20108 

DIPA
RT 
20109 

Lai 
20101

0 

Chun
g 
20111

1 

Bisch
off-Fe
rrari 
20121

2 

Gedd
es 
20131

3 

Aven
ell 
20141

4 

Bolla
nd 
20141

5 

LeBla
nc 
20141

6, 17 

Zhen
g 
20151

8 

Weav
er 
20161

9 

Inkovaara 198320 
    

Y 
      

 
Y 

    Chapuy 199221 Y Y Y 
 

Y Y Y 
  

Y Y Y Y Y 
  

Y 

Heikinheimo 199222            Y 
     Lips 199623 Y Y Y Y Y Y 

  
Y Y Y Y Y Y Y 

 
 Dawson-Hughes 

199724 
Y Y Y 

 
Y Y Y 

  
Y Y 

 
Y 

Y 
  

Y 

Komulainen 199825 
 

Y 
 

Y 
     

Y 
 

  
Y 

   Peacock 200026 
   

Y Y 
      

 

Y 

    Pfeifer 200027 
 

Y Y Y 
 

Y Y 
  

Y Y 

  

Y Y 
 

 Chapuy 200228 Y Y Y 
 

Y Y Y 
  

Y 
 Y Y Y Y 

 
Y 

Meyer 200229 Y 
 

Y 
 

Y Y 
 

Y Y 
 

Y Y Y Y 
  

 Bischoff-Ferrari 
200330            

  

Y 
  

 Trivedi 200331 Y Y Y Y Y Y Y 
 

Y Y 
 

 

Y Y 
 

Y 

 Avenell 200432 
    

Y 
      

 
Y Y 

  
 NoNOF 200433 
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Y 

    
Y 

 
 

Y Y 
  Y 
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eTable 3. Randomized Trials Included In Systematic Reviews or Meta-Analyses Evaluating Vitamin D Supplements With or Without 
Calcium for Fracture Incidence (continued) 
Trials Systematic reviews or meta-analyses 

 Boon
en 
20071 

Crann
ey 
20072, 

3 
Izaks 
20074 

Jacks
on 
20075 

Aven
ell 
20096 
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rrari 
20097 

Berg
man 
20108 
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RT 
20109 

Lai 
20101

0 

Chun
g 
20111

1 

Bisch
off-Fe
rrari 
20121

2 

Gedd
es 
20131

3 

Aven
ell 
20141

4 
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nd 
20141

5 

LeBla
nc 
20141

6, 17 

Zhen
g 
20151

8 

Weav
er 
20161

9 

Larsen 200434 
 

Y 
     

Y 
   

      Flicker 200535 
 

Y Y 
  

Y 
   

Y Y Y 
 

Y 
  

 Porthouse 200536 Y Y Y 
 

Y 
 

Y Y 
 

Y 
 Y Y Y 

  
Y 

RECORD 200537 Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

  
Y 

Law 200638 
 

Y 
  

Y 
   

Y Y 
 

 
Y 

  
Y 

 WHI 200639 Y Y Y 
 

Y Y 
 

Y 
 

Y Y Y Y Y Y 
 

Y 

Bolton-Smith 200740 
    

Y 
      

 
Y Y 

   Burleigh 200741 
           

  
Y 

   Lyons 200742 
    

Y Y 
 

Y Y Y Y Y Y Y 
 

Y 

 Smith 200743 
 

Y 
  

Y 
  

Y Y 
  Y Y Y 

 
Y 

 Prince 200844 
           

  
Y 

   Pfeifer 200945 
     

Y 
    

Y 

  
Y Y 

  Bischoff-Ferrari 
201046     

      
Y 

      OSTPRE-FPS 
201047 

         Y  
 

Y 
Y   Y 

Vital D 201048 
         

Y Y 

 
Y Y 
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eTable 3. Randomized Trials Included In Systematic Reviews or Meta-Analyses Evaluating Vitamin D Supplements With or Without 
Calcium for Fracture Incidence (continued) 
Trials Systematic reviews or meta-analyses 

 Boon
en 
20071 

Crann
ey 
20072, 

3 
Izaks 
20074 

Jacks
on 
20075 

Aven
ell 
20096 

Bisch
off-Fe
rrari 
20097 

Berg
man 
20108 

DIPA
RT 
20109 

Lai 
20101

0 

Chun
g 
20111

1 

Bisch
off-Fe
rrari 
20121

2 

Gedd
es 
20131

3 

Aven
ell 
20141

4 

Bolla
nd 
20141

5 

LeBla
nc 
20141

6, 17 

Zhen
g 
20151

8 

Weav
er 
20161

9 

Witham 201049 
           

 
Y 

    Mitri 201150 
           

 

Y 

    Glendenning 201251 
           

 
Y Y 

   VitDISH 201352 
           

 
Y 

    Abbreviation: Y, yes (Each “Y” indicates that this trial was included in the systematic reviews or meta-analyses of corresponding column) 

Boonen 20071 only included randomized controlled trials reporting hip fracture.Jackson 20075 only evaluated vitamin D3 on the incidence of fracture. 

Bischoff-Ferrari 20097 only included double-blind randomized controlled trials with a minimum follow-up of 1 year. 

Bergman 20108 only evaluated vitamin D3 for women over 50 years of age. 

DIPART 20109 only included randomized controlled trials with at least one intervention arm in which vitamin D was given and at least 1000 participants. 

Lai 201010 only included randomized controlled trials reporting hip fracture. 

Bischoff-Ferrari 201212 only included double-blind randomized controlled trials involving participants aged ≥65 years. 

Geddes 201313 only included randomized controlled trials enrolling participants living in residential care or participants aged ≥70 years living in community. 

Avenell 201414 updated the meta-analysis by Avenell 20096. 

LeBlanc 201416, 17 only included randomized controlled trials recruiting participants with vitamin D deficiency. 

Zheng 201518 only included randomized controlled trials involving high dose intermittent vitamin D supplementation. 

Weaver 201619 updated the meta-analysis by Chung 201111. 
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eTable 4. Excluded Trials and Reasons for Exclusion 
Excluded trials Reason for exclusion 

Chapuy 19921  This randomised trial exclusively enrolled participants living in institution 

Heikinheimo 19922 Although it is an open quasi-randomised trial. But the design and management of this trial were obviously unreasonable. Participants 

in vitamin D injection group who rejected injection were added to the control group. Like previous meta-analyses, we also excluded 

this trial. 

Chevalley 19943 In this trial, although subjects were randomly allocated to three groups receiving 800 mg elemental calcium in two different forms or a 

placebo, authors also described “All the participants received a single oral dose of 300 000 IU vitamin D3 (cholecalciferol) at the 

beginning of the study”. In other word, there was no real placebo group in this trial. 

Komulainen 19984 This randomized trial did not designed placebo or no treatment group 

Pfeifer 20005 This randomized trial did not include placebo or no treatment group 

Chapuy 20026 This randomized trial exclusively enrolled participants living in institution 

Meyer 20027 This randomized trial exclusively enrolled participants living in institution 

Bischoff 20038 This randomized trial did not include placebo or no treatment group 

Fujita 20049 This randomized trial exclusively enrolled participants living in institution 

Larsen 200410 In this cluster trial, no treatment group received vitamin D and calcium alone. In addition, the reports of the design do not appear to fit 

that description. 

Flicker 200511 This randomized trial did not include placebo or no treatment group 

Law 200612  This randomized trial exclusively enrolled participants living in institution 

Bonnick 200713 This randomized trial did not include placebo or no treatment group 

Burleigh 200714 This randomized trial did not include placebo or no treatment group 

Lyons 200715 This randomized trial exclusively enrolled participants living in institution 

Prince 200816 This randomized trial did not include placebo or no treatment group 

Reid 200817 In this trial, almost all fracture caused by substantial trauma, not fragility fractures 
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eTable 4. Excluded Trials and Reasons for Exclusion (continued) 
Excluded trials Reason for exclusion 

Pfeifer 200918 This randomized trial did not include placebo or no treatment group 

Bischoff-Ferrari 201019 This randomized trial did not include placebo or no treatment group  

Witham 201020 This randomized trial exclusively enrolled participants living in institution 

Sambrook 201221 In the calcium group of this cluster trial, sunlight exposure also was specifically imposed 

Schaller 201222 This randomized trial did not include placebo or no treatment group 

Sakalli 201223 This study did not reported fracture data 

Rossini 201224 This is a non- randomized trial 

Bang 201325 This trial only enrolled HIV-1-infected patients, with mean age < 50, and did not reported fracture data 

Tella 201426 This is a conference abstract. This randomized trial did not include real placebo group because calcium supplements were given to 

maintain total calcium intake of 1200-1400 mg/day for all participants 

Takano 201427 This randomized trial did not include placebo or no treatment group 

REVITAHIP trial 2014 

201628,29 

This randomized trial did not include placebo or no treatment group 

Wang 201530 Intervention group included multivitamin and mineral supplementation 

Rolighed 201531 This study did not reported fracture data 

Martineau 201332201533 This is a cluster randomised trial, without placebo or no treatment group 

Schwetz 201734 This study did not reported fracture data 

Laiz 201735 In the vitamin D group, exercise also was specifically combined 

Holmoy 201736 Participants were not older people. This randomized trial did not include placebo or no treatment group 

Hejazi 201737 This study did not reported fracture data 

Ginde 201738 This study only enrolled long-term care residents, and did not include placebo or no treatment group 

Pop 201739 This randomized trial did not include placebo or no treatment group 

VITAL trial40,41 This is an ongoing study, and no fracture data is available now 
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  eTable 5. Results of Sensitivity Analyses With Exclusion of the Listed Trialsa 
Removed trials Fracture site No of studies No of 

participants 
Relative risk (95% CI) 

Calcium versus placebo or no treatment 
Inkovaara 19831     
Before sensitivity analysis Total fracture 7 6787 0.88 [0.75, 1.03] 
After sensitivity analysis Total fracture 6 6703 0.88 [0.75, 1.04] 
Hansson 19872     
Before sensitivity analysis Vertebral fracture 9 6517 0.83 [0.66, 1.05] 
After sensitivity analysis Vertebral fracture 8 6467 0.83 [0.66, 1.05] 
Baron 19993,4     
Before sensitivity analysis Hip fracture 6 6703 1.53 [0.97, 2.42] 
After sensitivity analysis Hip fracture 5 5773 1.56 [0.91, 2.69] 
Before sensitivity analysis Total fracture 7 6787 0.88 [0.75, 1.03] 
After sensitivity analysis Total fracture 6 5857 0.91 [0.80, 1.03] 
Vitamin D versus placebo or no treatment 
Inkovaara 19831     
Before sensitivity analysis Total fracture 14 13106 1.01 [0.87, 1.17] 
After sensitivity analysis Total fracture 13 13019 1.02 [0.88, 1.18] 
Mitri 20115     
Before sensitivity analysis Non-vertebral fracture 8 20443 1.10 [1.00, 1.21] 
After sensitivity analysis Non-vertebral fracture 7 20396 1.10 [1.00, 1.21] 
Before sensitivity analysis Total fracture 14 13106 1.01 [0.87, 1.17] 
After sensitivity analysis Total fracture 13 13059 1.01 [0.87, 1.17] 
TIDE 20126     
Before sensitivity analysis Total fracture 14 13106 1.01 [0.87, 1.17] 
After sensitivity analysis Total fracture 13 11885 1.01 [0.86, 1.18] 
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eTable 5. Results of Sensitivity Analyses by Excluding of the Listed Trialsa (continued) 
Removed trials Fracture site No of studies No of 

participants 
Relative risk (95% CI) 

Vitamin D versus placebo or no treatment 
VitDISH 20137     
Before sensitivity analysis Non-vertebral fracture 8 20443 1.10 [1.00, 1.21] 
After sensitivity analysis Non-vertebral fracture 7 20284 1.10 [1.00, 1.21] 
Before sensitivity analysis Total fracture 14 13106 1.01 [0.87, 1.17] 
After sensitivity analysis Total fracture 13 12947 1.01 [0.87, 1.18] 
VitaDial 20148     
Before sensitivity analysis Total fracture 14 13106 1.01 [0.87, 1.17] 
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Calcium plus vitamin D versus placebo or no treatment 
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Before sensitivity analysis Total fracture 8 10064 0.90 [0.78, 1.04] 
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eFigure 1. Number/Proportions of Trials That Met Each Criterion for Risk of Bias Across the 33 Included Trials 
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