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  Abstract
  Vitamin D is a vital indicator of musculoskeletal health, as it plays an important role through the regulation of bone and mineral metabolism. This meta-analysis was performed to investigate the effects of vitamin D supplementation/fortification on bone turnover markers in women. All human randomised clinical trials reported changes in bone resorption markers (serum C-terminal telopeptide of type-I collagen (sCTX) and urinary type I collagen cross-linked N-telopeptide (uNTX)) or bone formation factors (osteocalcin (OC), bone alkaline phosphatase (BALP) and procollagen type-1 intact N-terminal propeptide (P1NP)) following vitamin D administration in women (aged ≥ 18 years) were considered. Mean differences (MD) and their respective 95 % CI were calculated based on fixed or random effects models according to the heterogeneity status. Subgroup analyses, meta-regression models, sensitivity analysis, risk of bias, publication bias and the quality of the included studies were also evaluated. We found that vitamin D supplementation had considerable effect on sCTX (MD: −0·038, n 22) and OC (MD: −0·610, n 24) with high heterogeneity and uNTX (MD: −8·188, n 6) without heterogeneity. Our results showed that age, sample size, dose, duration, baseline vitamin D level, study region and quality of studies might be sources of heterogeneity in this meta-analysis. Subgroup analysis also revealed significant reductions in P1NP level in dose less than 600 μg/d and larger study sample size (>100 participants). Moreover, no significant change was found in BALP level. Vitamin D supplementation/fortification significantly reduced bone resorption markers in women. However, results were inconsistent for bone formation markers.


 


   
  Keywords
 Vitamin DBone turnoverC-terminal Telopeptide of type-I collagenType I collagen cross-linked N-telopeptideOsteocalcinProcollagen type-1 intact N-terminal propeptideBone alkaline phosphatase
 

  
	
Type

	Systematic Review and Meta-Analysis


 	
Information

	British Journal of Nutrition
  
,
First View
   , pp. 1 - 15 
 DOI: https://doi.org/10.1017/S0007114524000060
 [Opens in a new window]
 
  


   	
Copyright

	
© The Author(s), 2024. Published by Cambridge University Press on behalf of The Nutrition Society




 Access options
 Get access to the full version of this content by using one of the access options below. (Log in options will check for institutional or personal access. Content may require purchase if you do not have access.)  


    
 References
  
 
1

 Sassi, F, Tamone, C & D’Amelio, P (2018) Vitamin D: nutrient, hormone, and immunomodulator. Nutrients 10, 1656.CrossRefGoogle ScholarPubMed


 
 
2

 Cashman, KD (2020) Vitamin D deficiency: defining, prevalence, causes, and strategies of addressing. Calcified Tissue Int 106, 14–29.CrossRefGoogle ScholarPubMed


 
 
3

 Fischer, V, Haffner-Luntzer, M, Amling, M, et al. (2018) Calcium and vitamin D in bone fracture healing and post-traumatic bone turnover. Eur Cell Mater 35, 365–385.CrossRefGoogle ScholarPubMed


 
 
4

 Pludowski, P, Takacs, I, Boyanov, M, et al. (2022) Clinical practice in the prevention, diagnosis and treatment of vitamin D deficiency: a Central and Eastern European Expert Consensus Statement. Nutrients 14, 1483.CrossRefGoogle ScholarPubMed


 
 
5

 Gilsanz, V, Chalfant, J, Mo, AO, et al. (2009) Reciprocal relations of subcutaneous and visceral fat to bone structure and strength. J Clin Endocrinol Metab 94, 3387–3393.CrossRefGoogle ScholarPubMed


 
 
6

 Kuchuk, NO, van Schoor, NM, Pluijm, SM, et al. (2009) Vitamin D status, parathyroid function, bone turnover, and BMD in postmenopausal women with osteoporosis: global perspective. J Bone Miner Res 24, 693–701.CrossRefGoogle ScholarPubMed


 
 
7

 Holick, MF (2004) Sunlight and vitamin D for bone health and prevention of autoimmune diseases, cancers, and cardiovascular disease. Am J Clin Nutr 80, 1678S–1688S.CrossRefGoogle ScholarPubMed


 
 
8

 Ghasemifard, N, Hassanzadeh-Rostami, Z, Abbasi, A, et al. (2022) Effects of vitamin D-fortified oil intake v. vitamin D supplementation on vitamin D status and bone turnover factors: a double blind randomized clinical trial. Clin Nutr ESPEN 47, 28–35.CrossRefGoogle Scholar


 
 
9

 Lee, Y-B, Baek, K-H, Chung, HY, et al. (2022) Raloxifene/vitamin D combination therapy v. raloxifene monotherapy on serum 25-hydroxy-vitamin D level among postmenopausal women with osteoporosis or osteopenia: a randomized controlled trial. J Bone Metab 29, 155–163.CrossRefGoogle ScholarPubMed


 
 
10

 Välimäki, VV, Löyttyniemi, E, Pekkarinen, T, et al. (2016) How well are the optimal serum 25OHD concentrations reached in high-dose intermittent vitamin D therapy? A placebo-controlled study on comparison between 100 000 μg and 200 000 μg of oral D3 every 3 months in elderly women. Clin Endocrinol 84, 837–844.CrossRefGoogle Scholar


 
 
11

 Toxqui, L, Pérez-Granados, AM, Blanco-Rojo, R, et al. (2014) Low iron status as a factor of increased bone resorption and effects of an iron and vitamin D-fortified skimmed milk on bone remodelling in young Spanish women. Eur J Nutr 53, 441–448.CrossRefGoogle Scholar


 
 
12

 Tangestani, H, Djafarian, K, Emamat, H, et al. (2020) Efficacy of vitamin D fortified foods on bone mineral density and serum bone biomarkers: a systematic review and meta-analysis of interventional studies. Crit Rev Food Sci Nutr 60, 1094–1103.CrossRefGoogle Scholar


 
 
13

 Emadzadeh, M, Mehdizadeh, A, Sharifan, P, et al. (2022) The effects of vitamin D fortified products on bone biomarkers: a systematic review and meta-analysis. Iranian J Public Health 51, 278.Google Scholar


 
 
14

 Cumpston, M, Li, T, Page, MJ, et al. (2019) Updated guidance for trusted systematic reviews: a new edition of the Cochrane Handbook for Systematic Reviews of Interventions. The Cochrane database of systematic reviews.Google Scholar


 
 
15

 Moher, D, Liberati, A, Tetzlaff, J, et al. (2009) Preferred report items for systematic reviews meta-analyses: the PRISMA statement. PLoS Med 6, e1000097–1000096.CrossRefGoogle ScholarPubMed


 
 
16

 Sterne, JA, Savović, J, Page, MJ, et al. (2019) RoB 2: a revised tool for assessing risk of bias in randomised trials. BMJ 366, l4898.CrossRefGoogle ScholarPubMed


 
 
17

 Collaboration C (2011) 9.5. 2 Identifying and Measuring Heterogeneity, Cochrane Handbook for Systematic Reviews of Interventions. The Cochrane database of systematic reviews. https://handbook-5-1.cochrane.org/chapter_9/9_5_2_identifying_and_measuring_heterogeneity.htm (accessed June 2023).Google Scholar


 
 
18

 Raymond, JL & Morrow, K (2022) Krause and Mahan’s Food and the Nutrition Care Process, E-Book, 16th ed. Elsevier Health Sciences.Google Scholar


 
 
19

 Egger, M, Smith, GD, Schneider, M, et al. (1997) Bias in meta-analysis detected by a simple, graphical test. BMJ 315, 629–634.CrossRefGoogle ScholarPubMed


 
 
20

 Cho, I-J, Chung, H-Y, Kim, S-W, et al. (2015) Efficacy of a once-monthly pill containing ibandronate and cholecalciferol on the levels of 25-hydroxyvitamin D and bone markers in postmenopausal women with osteoporosis. Endocrinol Metab 30, 272–279.CrossRefGoogle ScholarPubMed


 
 
21

 Chung, HY, Koo, J, Kwon, SK, et al. (2013) Early changes in 25-hydroxyvitamin D levels and bone markers after monthly risedronate with cholecalciferol in Korean patients with osteoporosis. Clin Interv Aging 8, 597–603.CrossRefGoogle ScholarPubMed


 
 
22

 Son, SM & Chun, YN (2001) Effect of oral therapy with alphacalcidol or calcium in Korean elderly women with osteopenia and low dietary calcium. Nutr Res 21, 1347–1355.CrossRefGoogle Scholar


 
 
23

 Rodziewicz-Flis, EA, Kawa, M, Flis, DJ, et al. (2022) 12 weeks of physical exercise attenuates oxidative stress, improves functional tests performance, and reduces fall risk in elderly women independently on serum 25(OH)D concentration. Front Physiol 13, 809363.CrossRefGoogle ScholarPubMed


 
 
24

 Zhang, Y & Wang, Y (2020) Clinical research of the application of bone turnover markers in monitoring the short-term therapeutic efficacy of vitamin D in postmenopausal osteoporotic women in harbin, China. J Nutr Health Ageing 24, 485–493.CrossRefGoogle ScholarPubMed


 
 
25

 Cheng, Q, Wu, X, Du, Y, et al. (2018) Levels of serum sclerostin, FGF-23, and intact parathyroid hormone in postmenopausal women treated with calcitriol. Clin Interv Ageing 13, 2367–2374.CrossRefGoogle ScholarPubMed


 
 
26

 Gao, L-H, Zhu, W-J, Liu, Y-J, et al. (2015) Physical performance and life quality in postmenopausal women supplemented with vitamin D: a two-year prospective study. Acta Pharmacol Sin 36, 1065–1073.CrossRefGoogle ScholarPubMed


 
 
27

 Grønborg, IM, Tetens, I, Andersen, EW, et al. (2019) Effect of vitamin D fortified foods on bone markers and muscle strength in women of Pakistani and Danish origin living in Denmark: a randomised controlled trial. Nutr J 18, 1–12.CrossRefGoogle Scholar


 
 
28

 Bislev, LS, Langagergaard Rødbro, L, Rolighed, L, et al. (2019) Bone microstructure in response to vitamin D3 supplementation: a randomized placebo-controlled trial. Calcified Tissue Int 104, 160–170.CrossRefGoogle ScholarPubMed


 
 
29

 Uenishi, K, Tokiwa, M, Kato, S, et al. (2018) Stimulation of intestinal calcium absorption by orally administrated vitamin D3 compounds: a prospective open-label randomized trial in osteoporosis. Osteoporosis Int 29, 723–732.CrossRefGoogle ScholarPubMed


 
 
30

 Gorai, I, Hattori, S, Tanaka, Y, et al. (2012) Alfacalcidol-supplemented raloxifene therapy has greater bone-sparing effect than raloxifene-alone therapy in postmenopausal Japanese women with osteoporosis or osteopenia. J Bone Miner Metab 30, 349–358.CrossRefGoogle ScholarPubMed


 
 
31

 Majima, T, Komatsu, Y, Shimatsu, A, et al. (2008) Efficacy of combined treatment with raloxifene and alfacalcidol on bone density and biochemical markers of bone turnover in postmenopausal osteoporosis. Endocr J 55, 127–134.CrossRefGoogle Scholar


 
 
32

 Shiraki, M, Fukuchi, M, Kiriyama, T, et al. (2004) Alfacalcidol reduces accelerated bone turnover in elderly women with osteoporosis. J Bone Miner Metab 22, 352–359.CrossRefGoogle ScholarPubMed


 
 
33

 Ushiroyama, T, Ikeda, A & Ueki, M (2002) Effect of continuous combined therapy with vitamin K2 and vitamin D3 on bone mineral density and coagulofibrinolysis function in postmenopausal women. Maturitas 41, 211–221.CrossRefGoogle Scholar


 
 
34

 Ushiroyama, T, Ikeda, A, Sakai, M, et al. (2001) Effects of the combined use of calcitonin and 1α-hydroxycholecalciferol on vertebral bone loss and bone turnover in women with postmenopausal osteopenia and osteoporosis:: a prospective study of long-term and continuous administration with low dose calcitonin. Maturitas 40, 229–238.CrossRefGoogle Scholar


 
 
35

 Gorai, I, Chaki, O, Taguchi, Y, et al. (1999) Early postmenopausal bone loss is prevented by estrogen and partially by 1α-OH-vitamin D 3: therapeutic effects of estrogen and/or 1α-OH-vitamin D 3. Calcified Tissue Int 65, 16–22.CrossRefGoogle Scholar


 
 
36

 Shiraki, M, Kushida, K, Yamazaki, K, et al. (1996) Effects of 2 years’ treatment of osteoporosis with 1α-hydroxy vitamin D3 on bone mineral density and incidence of fracture: a placebo-controlled, double-blind prospective study. Endocr J 43, 211–220.CrossRefGoogle Scholar


 
 
37

 Ushiroyama, T, Okamura, S, Ikeda, A, et al. (1995) Efficacy of ipriflavone and 1α vitamin D therapy for the cessation of vertebral bone loss. Int J Gynecol Obstet 48, 283–288.CrossRefGoogle Scholar


 
 
38

 Nahas-Neto, J, Cangussu, L, Orsatti, C, et al. (2018) Effect of isolated vitamin D supplementation on bone turnover markers in younger postmenopausal women: a randomized, double-blind, placebo-controlled trial. Osteoporosis Int 29, 1125–1133.CrossRefGoogle Scholar


 
 
39

 Olmos, JM, Hernandez, JL, Llorca, J, et al. (2012) Effects of 25-hydroxyvitamin D3 therapy on bone turnover markers and PTH levels in postmenopausal osteoporotic women treated with alendronate. J Clin Endocrinol Metab 97, 4491–4497.CrossRefGoogle Scholar


 
 
40

 Macdonald, HM, Wood, AD, Aucott, LS, et al. (2013) Hip bone loss is attenuated with 1000 μg but not 400 μg daily vitamin D3: a 1-year double-blind RCT in postmenopausal women. J Bone Miner Res 28, 2202–2213.CrossRefGoogle Scholar


 
 
41

 Hunter, D, Major, P, Arden, N, et al. (2000) A randomized controlled trial of vitamin D supplementation on preventing postmenopausal bone loss and modifying bone metabolism using identical twin pairs. J Bone Miner Res 15, 2276–2283.CrossRefGoogle ScholarPubMed


 
 
42

 Aloia, JF, Dhaliwal, R, Shieh, A, et al. (2013) Calcium and vitamin D supplementation in postmenopausal women. J Clin Endocrinol Metab 98, E1702–E1709.CrossRefGoogle ScholarPubMed


 
 
43

 Von Hurst, P, Stonehouse, W, Kruger, M, et al. (2010) Vitamin D supplementation suppresses age-induced bone turnover in older women who are vitamin D deficient. J Steroid Biochem Mol Biol 121, 293–296.CrossRefGoogle ScholarPubMed


 
 
44

 Manios, Y, Moschonis, G, Panagiotakos, D, et al. (2009) Changes in biochemical indices of bone metabolism in post-menopausal women following a dietary intervention with fortified dairy products. J Hum Nutr Diet 22, 156–165.CrossRefGoogle ScholarPubMed


 
 
45

 Zhu, K, Bruce, D, Austin, N, et al. (2008) Randomized controlled trial of the effects of calcium with or without vitamin D on bone structure and bone-related chemistry in elderly women with vitamin D insufficiency. J Bone Miner Res 23, 1343–1348.CrossRefGoogle ScholarPubMed


 
 
46

 Cooper, L, Clifton-Bligh, PB, Nery, ML, et al. (2003) Vitamin D supplementation and bone mineral density in early postmenopausal women. Am J Clin Nutr 77, 1324–1329.CrossRefGoogle ScholarPubMed


 
 
47

 Pfeifer, M, Begerow, B, Minne, HW, et al. (2000) Effects of a short-term vitamin D and calcium supplementation on body sway and secondary hyperparathyroidism in elderly women. J Bone Miner Res 15, 1113–1118.CrossRefGoogle ScholarPubMed


 
 
48

 Ooms, ME, Roos, JC, Bezemer, PD, et al. (1995) Prevention of bone loss by vitamin D supplementation in elderly women: a randomized double-blind trial. J Clin Endocrinol Metab 80, 1052–1058.Google ScholarPubMed


 
 
49

 Yamamoto, M, Kawanobe, Y, Takahashi, H, et al. (1984) Vitamin D deficiency and renal calcium transport in the rat. J Clin Investig 74, 507–513.CrossRefGoogle ScholarPubMed


 
 
50

 Baldock, PA, Thomas, GP, Hodge, JM, et al. (2006) Vitamin D action and regulation of bone remodeling: suppression of osteoclastogenesis by the mature osteoblast. J Bone Miner Res 21, 1618–1626.CrossRefGoogle ScholarPubMed


 
 
51

 Ardawi, M-SM, Qari, M, Rouzi, A, et al. (2011) Vitamin D status in relation to obesity, bone mineral density, bone turnover markers and vitamin D receptor genotypes in healthy Saudi pre-and postmenopausal women. Osteoporosis Int 22, 463–475.CrossRefGoogle ScholarPubMed


 
 
52

 van Schoor, N, de Jongh, R & Lips, P (2024) Worldwide vitamin D status. Feldman Pike’s Vitamin D (Fifth Edition) 2, 47–75.CrossRefGoogle Scholar


 
 
53

 Amrein, K, Scherkl, M, Hoffmann, M, et al. (2020) Vitamin D deficiency 2.0: an update on the current status worldwide. Eur J Clin Nutr 74, 1498–1513.CrossRefGoogle ScholarPubMed


 
 
54

 Kuang, X, Liu, C, Guo, X, et al. (2020) The combination effect of vitamin K and vitamin D on human bone quality: a meta-analysis of randomized controlled trials. Food Funct 11, 3280–3297.CrossRefGoogle ScholarPubMed


 
 
55

 Saadi, HF, Nagelkerke, N, Benedict, S, et al. (2006) Predictors and relationships of serum 25 hydroxyvitamin D concentration with bone turnover markers, bone mineral density, and vitamin D receptor genotype in Emirati women. Bone 39, 1136–1143.CrossRefGoogle ScholarPubMed


 
 
56

 Aguayo-Ruiz, JI, García-Cobián, TA, Pascoe-González, S, et al. (2020) Effect of supplementation with vitamins D3 and K2 on undercarboxylated osteocalcin and insulin serum levels in patients with type 2 diabetes mellitus: a randomized, double-blind, clinical trial. Diabetology Metab Syndrome 12, 1–10.CrossRefGoogle ScholarPubMed


 
 
57

 Boucher-Berry, C, Speiser, PW, Carey, DE, et al. (2012) Vitamin D, osteocalcin, and risk for adiposity as comorbidities in middle school children. J Bone Miner Res 27, 283–293.CrossRefGoogle ScholarPubMed


 
 
58

 Madar, AA, Knutsen, KV, Stene, LC, et al. (2015) Effect of vitamin D3-supplementation on bone markers (serum P1NP and CTX): a randomized, double blinded, placebo controlled trial among healthy immigrants living in Norway. Bone Rep 2, 82–88.CrossRefGoogle Scholar


 
 
59

 Wierzbicka, A & Oczkowicz, M (2022) Sex differences in vitamin D metabolism, serum levels and action. Br J Nutr 128, 2115–2130.CrossRefGoogle ScholarPubMed




 

    
     



 Nasimi et al. supplementary material 1
 Nasimi et al. supplementary material

  
     
         
         
             
             
        
    



 
 
  

  
 
File
785 KB



 
     



 Nasimi et al. supplementary material 2
 Nasimi et al. supplementary material

  
     
         
         
             
             
        
    



 
 
  

  
 
File
4 MB





        



 
     




 Cited by

 
 Loading...


    


 













Cited by





	



0




	


















No CrossRef data available.















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference




Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Turkey
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	









	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








Effect of vitamin D supplementation or fortification on bone turnover markers in women: a systematic review and meta-analysis








	
	
Nasrin Nasimi (a1) (a2), Sanaz Jamshidi (a3), Aida Askari (a1), Nazanin Zolfaghari (a1), Erfan Sadeghi (a4), Mehran Nouri (a1), Nick Bellissimo (a5) and Shiva Faghih (a2)

	DOI: https://doi.org/10.1017/S0007114524000060





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





Effect of vitamin D supplementation or fortification on bone turnover markers in women: a systematic review and meta-analysis








	
	
Nasrin Nasimi (a1) (a2), Sanaz Jamshidi (a3), Aida Askari (a1), Nazanin Zolfaghari (a1), Erfan Sadeghi (a4), Mehran Nouri (a1), Nick Bellissimo (a5) and Shiva Faghih (a2)

	DOI: https://doi.org/10.1017/S0007114524000060





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





Effect of vitamin D supplementation or fortification on bone turnover markers in women: a systematic review and meta-analysis








	
	
Nasrin Nasimi (a1) (a2), Sanaz Jamshidi (a3), Aida Askari (a1), Nazanin Zolfaghari (a1), Erfan Sadeghi (a4), Mehran Nouri (a1), Nick Bellissimo (a5) and Shiva Faghih (a2)

	DOI: https://doi.org/10.1017/S0007114524000060





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















