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ARTICLE DETAILS 

TITLE (PROVISIONAL) Evidence of overtesting for Vitamin D in Australia: An analysis of 4.5 

yr of Medicare Benefits Schedule (MBS) data 

AUTHORS Bilinski, Kellie; Boyages, Steve 

 

VERSION 1 - REVIEW 

REVIEWER William B. Grant, Ph.D.  
Director  
Sunlight, Nutrition, and Health Research Center 

REVIEW RETURNED 01-Apr-2013 

 

GENERAL COMMENTS This paper indicates that 25OHD levels are low in Australia:  
 
van der Mei IA, Ponsonby AL, Engelsen O, Pasco JA, McGrath JJ, 
Eyles DW, Blizzard L, Dwyer T, Lucas R, Jones G. The high 
prevalence of vitamin D insufficiency across Australian populations 
is only partly explained by season and latitude. Environ Health 
Perspect. 2007 Aug;115(8):1132-9.  
 
 
Some suggestions can be made for policy. One is to suggest 
guidelines for testing. Criteria for testing might include diagnosis of 
vitamin D deficiency disease or other indication of likely having low 
25OHD levels including many types of cancer, cardiovascular 
disease, diabetes mellitus, dental caries, erectile dysfunction, 
obesity, osteoporosis, periodontal disease, respiratory infections, 
pregnant women, and those admitted to the hospital for any reason.  
 
A second suggestion is to raise the recommended vitamin D 
supplementation guidelines for Australia so that more people have 
adequate serum 25OHD levels. The position statement by Nowson 
et al. [2012] is based on the U.S. IOM report [Ross et al., 2011], and 
is inconsistent with optimal health, i.e., too low. The difference 
between the low and high recommendations for vitamin D is whether 
the review bodies accept the findings of observational studies. Such 
study results should be accepted since vitamin D is not a 
pharmaceutical drug but is a molecule essential for life and 
something everyone has to a greater or lesser amount. See, e.g., 
Bielsalski et al., 2011.  
 
Biesalski HK, Aggett PJ, Anton R, Bernstein PS, Blumberg J, 
Heaney RP, Henry J, Nolan JM, Richardson DP, van Ommen B, 
Witkamp RF, Rijkers GT, Zöllner I. 26th Hohenheim Consensus 
Conference, September 11, 2010 Scientific substantiation of health 
claims: evidence-based nutrition. Nutrition. 2011 Oct;27(10 
Suppl):S1-20.  
Nowson CA, McGrath JJ, Ebeling PR, Haikerwal A, Daly RM, 
Sanders KM, Seibel MJ, Mason RS; Working Group of Australian 
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and New Zealand Bone and Mineral Society, Endocrine Society of 
Australia and Osteoporosis Australia. Vitamin D and health in adults 
in Australia and New Zealand: a position statement. Med J Aust. 
2012 Jun 18;196(11):686-7.  
Souberbielle JC, Body JJ, Lappe JM, Plebani M, Shoenfeld Y, Wang 
TJ, et al. Vitamin D and musculoskeletal health, cardiovascular 
disease, autoimmunity and cancer: Recommendations for clinical 
practice. Autoimmun Rev. 2010 Sep;9(11):709-15.  
 
 
p. 6, line 51: should be “data were”  
 
p. 8, line 8, references missing  
 
p. 8, line 15. Ref. 12 is very old. Some suggested more recent 
references:  
Afzal S, Bojesen SE, Nordestgaard BG. Low 25-hydroxyvitamin D 
and risk of type 2 diabetes: A prospective cohort study and meta-
analysis. Clin Chem. 2013 Feb;59(2):381-91.  
Anderson JL, May HT, Horne BD, Bair TL, Hall NL, Carlquist JF, 
Lappé DL, Muhlestein JB; Intermountain Heart Collaborative (IHC) 
Study Group. Relation of vitamin D deficiency to cardiovascular risk 
factors, disease status, and incident events in a general healthcare 
population. Am J Cardiol. 2010 Oct 1;106(7):963-8.  
Grant WB. Ecological studies of the UVB–vitamin D–cancer 
hypothesis; review. Anticancer Res. 2012;32(1):223-36.  
Schöttker B, Ball D, Gellert C, Brenner H. Serum 25-hydroxyvitamin 
D levels and overall mortality. A systematic review and meta-
analysis of prospective cohort studies. Ageing Res Rev. 2012 Feb 
16. [Epub ahead of print] (in print in March?)  
Schöttker B, Haug U, Schomburg L, Köhrle J, Perna L, Müller H, 
Holleczek B, Brenner H. Strong associations of 25-hydroxyvitamin D 
concentrations with all-cause, cardiovascular, cancer, and 
respiratory disease mortality in a large cohort study. Am J Clin Nutr. 
2013 Apr;97(4):782-93.  
Souberbielle JC, Body JJ, Lappe JM, Plebani M, Shoenfeld Y, Wang 
TJ, et al. Vitamin D and musculoskeletal health, cardiovascular 
disease, autoimmunity and cancer: Recommendations for clinical 
practice. Autoimmun Rev. 2010 Sep;9(11):709-15.  
Wei SQ, Qi HP, Luo ZC, Fraser WD. Maternal vitamin D status and 
adverse pregnancy outcomes: a systematic review and meta-
analysis. J Matern Fetal Neonatal Med. 2013 Feb 11. [Epub ahead 
of print]  
 
p. 9, line 9. It may be that raising serum 25OHD levels does not 
translate to reduced expression of osteoporosis in the short term. 
Thus, this may not be a good test of the value of vitamin D testing. 
See, e.g.:  
 
Mata-Granados JM, Cuenca-Acevedo JR, Luque de Castro MD, 
Holick MF, Quesada-Gómez JM. Vitamin D insufficiency together 
with high serum levels of vitamin A increases the risk for 
osteoporosis in postmenopausal women. Arch Osteoporos. 2013 
Dec;8(1-2):124.  
Rizzoli R, Boonen S, Brandi ML, Bruyère O, Cooper C, Kanis JA, 
Kaufman JM, Ringe JD, Weryha G, Reginster JY. Vitamin D 
supplementation in elderly or postmenopausal women: a 2013 
update of the 2008 recommendations from the European Society for 
Clinical and Economic Aspects of Osteoporosis and Osteoarthritis 
(ESCEO). Curr Med Res Opin. 2013 Apr;29(4):305-13.  
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p. 9, line 18, Ref. 17. A fundamental reference for this finding is:  
Heaney RP, Davies KM, Chen TC, Holick MF, Barger-Lux MJ. 
Human serum 25-hydroxycholecalciferol response to extended oral 
dosing with cholecalciferol. Am J Clin Nutr. 2003 Jan;77(1):204-10.  
 
p. 9, line 29, ref. 6. Statement is generally correct, but since the 
authors of Ref. 6 do not accept the health benefits of vitamin D 
without randomized controlled trials to support them, probably not 
the best reference to cite.  
How about this one?  
Health Quality Ontario. Clinical utility of vitamin d testing: an 
evidence-based analysis. Ont Health Technol Assess Ser. 
2010;10(2):1-93.  
On the other hand, there is considerable intra-person variability in 
serum 25OHD with respect to oral vitamin D intake:  
Garland CF, French CB, Baggerly LL, Heaney RP. Vitamin D 
supplement doses and serum 25-hydroxyvitamin D in the range 
associated with cancer prevention. Anticancer Res 2011;31:617-22.  
 
p. 9, line 34, an additional reference to suggest:  
Grant WB. An estimate of the global reduction in mortality rates 
through doubling vitamin D levels. Eur J Clin Nutr. 2011 
September;65(9):1016-26.  
 
See, also:  
Crowe FL, Steur M, Allen NE, Appleby PN, Travis RC, Key TJ. 
Plasma concentrations of 25-hydroxyvitamin D in meat eaters, fish 
eaters, vegetarians and vegans: results from the EPIC-Oxford study. 
Public Health Nutr. 2011 Feb;14(2):340-6.  
 
Heaney RP, Armas LA, French C. All-source basal vitamin D inputs 
are greater than previously thought and cutaneous inputs are 
smaller. J Nutr. 2013 Mar 20. [Epub ahead of print]  

 

REVIEWER Samantha Kimball, PhD, MLT  
Research Associate  
Royal Military College of Canada 

REVIEW RETURNED 05-Apr-2013 

 

THE STUDY I do not believe there is any information that could be better reported 
or supplemental documents that raise questions about the work. 

 

REVIEWER Elina Hypponen,  
Reader in Epidemiology and Public Health, UCL Institute of Child 
Health, UK 

REVIEW RETURNED 23-Apr-2013 

 

REPORTING & ETHICS References 3,4 and 14 seem to be closely related, although it looks 
like these previous publications are likely to be commentaries rather 
than original research papers.  
 
I did not see a statement related to ethical approval, but would not 
think the use of this type of aggregate data leads to specific 
concerns. 

GENERAL COMMENTS This is an interesting descriptive study, which raises important 
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questions about the possible need to place constraints for the 
exponential increases in testing of 25(OH)D in the setting of publicly 
funded healthcare provision. Below some minor comments on the 
paper.  
 
Terminology could be slightly more specific, and the use of 
/differences between concepts of "Vitamin D deficiency", "Vitamin D 
testing", "vitamin D status" and "25(OH)D deficiency", "25(OH)D 
testing", "25(OH)D status" should be checked. Vitamin D and 
25(OH)D are commonly used to notate different metabolites, and I 
would not use them interchangeably.  
E.g. statement at the end of page 7 "25(OH)D is the most accurate 
marker for assessing 25(OH)D status" seems redundant, while it 
would be relevant if it read ".. assessing vitamin D status".  
 
 
page 8, 1st paragraph  
It is implied that an increasing number of testing leads to increasing 
number of studies showing higher than expected prevalence of vitD 
deficiency.  
--Number of tests will not determine prevalence of deficiency, but 
this is determined by the cut off used.  
 
page 8, 2nd paragraph  
I would not consider <50nmol/l as the "traditional definition of 
deficiency", which I believe is <25nmol/l.  
<50nmol/l is the target specified in the 2011 guidance by the 
Institute of Medicine from US, and I would suggest the authors to 
reference IOM in this context. (Indeed an authoritative reference 
also for notes about non-skeletal health effects by vitD, although I 
would suggest authors to check for any recent studies/trials in this 
context).  
 
page 8, 3rd paragraph  
I am uncertain how these findings affect quality of care as 
suggested. Please specify/remove.  
 
Abstract, page 7  
0.5 fold increase would be more clearly noted as 50% increase in 
my opinion.  
 
Reference 17 appears corrupted. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: William B. Grant, Ph.D.  

Director  

Sunlight, Nutrition, and Health Research Center  

P.O. Box 641603  

San Francisco  

 

This paper indicates that 25OHD levels are low in Australia:  

van der Mei IA, Ponsonby AL, Engelsen O, Pasco JA, McGrath JJ, Eyles DW, Blizzard L, Dwyer T, 

Lucas R, Jones G. The high prevalence of vitamin D insufficiency across Australian populations is 

only partly explained by season and latitude. Environ Health Perspect. 2007 Aug;115(8):1132-9.  

Response: Thank you for this suggestion. The reference has been included.  
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Some suggestions can be made for policy. One is to suggest guidelines for testing. Criteria for testing 

might include diagnosis of vitamin D deficiency disease or other indication of likely having low 25OHD 

levels including many types of cancer, cardiovascular disease, diabetes mellitus, dental caries, 

erectile dysfunction, obesity, osteoporosis, periodontal disease, respiratory infections, pregnant 

women, and those admitted to the hospital for any reason.  

Response: Thank you for this suggestion, I have included these suggestions in the conclusion.  

 

 

A second suggestion is to raise the recommended vitamin D supplementation guidelines for Australia 

so that more people have adequate serum 25OHD levels. The position statement by Nowson et al. 

[2012] is based on the U.S. IOM report [Ross et al., 2011], and is inconsistent with optimal health, i.e., 

too low. The difference between the low and high recommendations for vitamin D is whether the 

review bodies accept the findings of observational studies. Such study results should be accepted 

since vitamin D is not a pharmaceutical drug but is a molecule essential for life and something 

everyone has to a greater or lesser amount. See, e.g., Bielsalski et al., 2011.  

Response: Thank you for this suggestion, I have incorporated these recommendations in the 

manuscript.  

 

 

Biesalski HK, Aggett PJ, Anton R, Bernstein PS, Blumberg J, Heaney RP, Henry J, Nolan JM, 

Richardson DP, van Ommen B, Witkamp RF, Rijkers GT, Zöllner I. 26th Hohenheim Consensus 

Conference, September 11, 2010 Scientific substantiation of health claims: evidence-based nutrition. 

Nutrition. 2011 Oct;27(10 Suppl):S1-20.  

Nowson CA, McGrath JJ, Ebeling PR, Haikerwal A, Daly RM, Sanders KM, Seibel MJ, Mason RS; 

Working Group of Australian and New Zealand Bone and Mineral Society, Endocrine Society of 

Australia and Osteoporosis Australia. Vitamin D and health in adults in Australia and New Zealand: a 

position statement. Med J Aust. 2012 Jun 18;196(11):686-7.  

Souberbielle JC, Body JJ, Lappe JM, Plebani M, Shoenfeld Y, Wang TJ, et al. Vitamin D and 

musculoskeletal health, cardiovascular disease, autoimmunity and cancer: Recommendations for 

clinical practice. Autoimmun Rev. 2010 Sep;9(11):709-15.  

Response: These papers have all been referred to in the text.  

 

 

 

p. 6, line 51: should be “data were”  

Response: thank you, this has been amended.  

 

p. 8, line 8, references missing  

Response: Thank you, reference have been added  

 

 

p. 8, line 15. Ref. 12 is very old. Some suggested more recent references:  

Afzal S, Bojesen SE, Nordestgaard BG. Low 25-hydroxyvitamin D and risk of type 2 diabetes: A 

prospective cohort study and meta-analysis. Clin Chem. 2013 Feb;59(2):381-91.  

Anderson JL, May HT, Horne BD, Bair TL, Hall NL, Carlquist JF, Lappé DL, Muhlestein JB; 

Intermountain Heart Collaborative (IHC) Study Group. Relation of vitamin D deficiency to 

cardiovascular risk factors, disease status, and incident events in a general healthcare population. Am 

J Cardiol. 2010 Oct 1;106(7):963-8.  

Grant WB. Ecological studies of the UVB–vitamin D–cancer hypothesis; review. Anticancer Res. 

2012;32(1):223-36.  

Schöttker B, Ball D, Gellert C, Brenner H. Serum 25-hydroxyvitamin D levels and overall mortality. A 

systematic review and meta-analysis of prospective cohort studies. Ageing Res Rev. 2012 Feb 16. 
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[Epub ahead of print] (in print in March?)  

Schöttker B, Haug U, Schomburg L, Köhrle J, Perna L, Müller H, Holleczek B, Brenner H. Strong 

associations of 25-hydroxyvitamin D concentrations with all-cause, cardiovascular, cancer, and 

respiratory disease mortality in a large cohort study. Am J Clin Nutr. 2013 Apr;97(4):782-93.  

Souberbielle JC, Body JJ, Lappe JM, Plebani M, Shoenfeld Y, Wang TJ, et al. Vitamin D and 

musculoskeletal health, cardiovascular disease, autoimmunity and cancer: Recommendations for 

clinical practice. Autoimmun Rev. 2010 Sep;9(11):709-15.  

Wei SQ, Qi HP, Luo ZC, Fraser WD. Maternal vitamin D status and adverse pregnancy outcomes: a 

systematic review and meta-analysis. J Matern Fetal Neonatal Med. 2013 Feb 11. [Epub ahead of 

print]  

Response: Thank you for these reference, they have been incorporated into the manuscript  

 

 

p. 9, line 9. It may be that raising serum 25OHD levels does not translate to reduced expression of 

osteoporosis in the short term. Thus, this may not be a good test of the value of vitamin D testing. 

See, e.g.:  

 

Mata-Granados JM, Cuenca-Acevedo JR, Luque de Castro MD, Holick MF, Quesada-Gómez JM. 

Vitamin D insufficiency together with high serum levels of vitamin A increases the risk for osteoporosis 

in postmenopausal women. Arch Osteoporos. 2013 Dec;8(1-2):124.  

Rizzoli R, Boonen S, Brandi ML, Bruyère O, Cooper C, Kanis JA, Kaufman JM, Ringe JD, Weryha G, 

Reginster JY. Vitamin D supplementation in elderly or postmenopausal women: a 2013 update of the 

2008 recommendations from the European Society for Clinical and Economic Aspects of 

Osteoporosis and Osteoarthritis (ESCEO). Curr Med Res Opin. 2013 Apr;29(4):305-13.  

Response: Thank you for these suggestions, the statement has been reworded, and the references 

have been referred to in the statement mentioned above in addition to a citation for a recently 

accepted article by us.  

 

 

p. 9, line 18, Ref. 17. A fundamental reference for this finding is:  

Heaney RP, Davies KM, Chen TC, Holick MF, Barger-Lux MJ. Human serum 25-

hydroxycholecalciferol response to extended oral dosing with cholecalciferol. Am J Clin Nutr. 2003 

Jan;77(1):204-10.  

Response: We appreciate this suggestion. This paper has been referred to an quoted in the 

manuscript.  

 

 

p. 9, line 29, ref. 6. Statement is generally correct, but since the authors of Ref. 6 do not accept the 

health benefits of vitamin D without randomized controlled trials to support them, probably not the 

best reference to cite.  

How about this one?  

Health Quality Ontario. Clinical utility of vitamin d testing: an evidence-based analysis. Ont Health 

Technol Assess Ser. 2010;10(2):1-93.  

On the other hand, there is considerable intra-person variability in serum 25OHD with respect to oral 

vitamin D intake:  

Garland CF, French CB, Baggerly LL, Heaney RP. Vitamin D supplement doses and serum 25-

hydroxyvitamin D in the range associated with cancer prevention. Anticancer Res 2011;31:617-22.  

Response: Thank you for this suggestion, the references have been updated and text amended  

 

 

p. 9, line 34, an additional reference to suggest:  

Grant WB. An estimate of the global reduction in mortality rates through doubling vitamin D levels. Eur 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2013-002955 on 11 June 2013. D

ow
nloaded from

 

http://bmjopen.bmj.com/


J Clin Nutr. 2011 September;65(9):1016-26.  

Response: Thank you, we have included this reference  

 

 

See, also:  

Crowe FL, Steur M, Allen NE, Appleby PN, Travis RC, Key TJ. Plasma concentrations of 25-

hydroxyvitamin D in meat eaters, fish eaters, vegetarians and vegans: results from the EPIC-Oxford 

study. Public Health Nutr. 2011 Feb;14(2):340-6.  

 

Heaney RP, Armas LA, French C. All-source basal vitamin D inputs are greater than previously 

thought and cutaneous inputs are smaller. J Nutr. 2013 Mar 20. [Epub ahead of print]  

Response: Thank you for these suggestions, while they are interesting, I am somewhat unsure how 

they fit into the context of our manuscript without introducing a new concept about food sources of 

vitamin D.  

 

 

Reviewer: Samantha Kimball, PhD, MLT  

Research Associate  

Royal Military College of Canada  

 

(There are no comments. Publication recommended)  

Response: Thank you for recommending publication.  

 

Reviewer: Elina Hypponen, Reader in Epidemiology and Public Health, UCL Institute of Child Health, 

UK  

 

References 3,4 and 14 seem to be closely related, although it looks like these previous publications 

are likely to be commentaries rather than original research papers.  

Response: Thank you for pointing this out. Reference 4 and 14 were essentially the same reference. 

Reference 3 has been removed.  

 

 

I did not see a statement related to ethical approval, but would not think the use of this type of 

aggregate data leads to specific concerns.  

Response: Ethical approval was not required as the data is freely available online. This has been 

mentioned on page 6, in the methods.  

 

 

This is an interesting descriptive study, which raises important questions about the possible need to 

place constraints for the exponential increases in testing of 25(OH)D in the setting of publicly funded 

healthcare provision. Below some minor comments on the paper.  

 

Terminology could be slightly more specific, and the use of /differences between concepts of "Vitamin 

D deficiency", "Vitamin D testing", "vitamin D status" and "25(OH)D deficiency", "25(OH)D testing", 

"25(OH)D status" should be checked. Vitamin D and 25(OH)D are commonly used to notate different 

metabolites, and I would not use them interchangeably.  

E.g. statement at the end of page 7 "25(OH)D is the most accurate marker for assessing 25(OH)D 

status" seems redundant, while it would be relevant if it read ".. assessing vitamin D status".  

Response: thank you for this recommendation, the terminology has been made more specific 

throughout the text. Generally, when referring to serum concentration or testing we use 25(OH)D 

whereas if referring to vitamin D in a general context or when referring to a source of vitamin D, the 

word has been used.  
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page 8, 1st paragraph  

It is implied that an increasing number of testing leads to increasing number of studies showing higher 

than expected prevalence of vitD deficiency.  

--Number of tests will not determine prevalence of deficiency, but this is determined by the cut off 

used.  

Response: Thank you for pointing this out. I have reworded the paragraph to make my point clearer. 

However the increased frequency in testing has in fact increased the detection of vitamin D deficiency 

in individuals that, without such high rates of testing, would not have undergone testing. The studies 

which I have referred to have used the conservative cut-off of 50nmol/L.  

 

page 8, 2nd paragraph  

I would not consider <50nmol/l as the "traditional definition of deficiency", which I believe is <25nmol/l.  

<50nmol/l is the target specified in the 2011 guidance by the Institute of Medicine from US, and I 

would suggest the authors to reference IOM in this context. (Indeed an authoritative reference also for 

notes about non-skeletal health effects by vitD, although I would suggest authors to check for any 

recent studies/trials in this context).  

Response: Thank you for your thoughts. While the IOM do in fact refer to deficiency we prefer to 

quote the endocrine society which uses <50nmol/L as the definition of deficiency. We have also 

referenced the Endocrine Society and taken the emphasis off falls and fractures as our emphasis is 

on vitamin D for optimal health.  

 

page 8, 3rd paragraph  

I am uncertain how these findings affect quality of care as suggested. Please specify/remove.  

Response: Thank you for this comment, we have removed the wording “quality of care.”  

 

Abstract, page 7  

0.5 fold increase would be more clearly noted as 50% increase in my opinion.  

Response: Thank you for your comment. While we agree with this we have left 0.5 as it is consistent 

with all other reported increases. To explain this more clearly however, we have added 50% in 

parenthesis after the 0.5 fold  

 

Reference 17 appears corrupted.  

Response: Thank you for pointing this out, the error has been corrected 

VERSION 2 – REVIEW 

REVIEWER William B. Grant, Ph.D.  
Director,  
Sunlight, Nutrition and Health Research Center  
United States  
 
Disclosure  
I receive funding from Bio-Tech Pharmacal (Fayetteville, AR), and 
the Sunlight Research Forum (Veldhoven) and have received 
funding from the UV Foundation (McLean, VA), the Vitamin D 
Council (San Luis Obispo, CA), and the Vitamin D Society (Canada). 

REVIEW RETURNED 08-May-2013 

 

- The reviewer completed the checklist but made no further comments. 
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