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BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Vitamin B12 status in women of child-bearing age in the UK and its 
relationship with national nutrient intake guidelines: Results from two 
National Diet and Nutrition Surveys 

AUTHORS Sukumar, Nithya; Adaikalakoteswari, Antonysunil; Venkataraman, 
Hema; Maheswaran, Hendramoorthy; Saravanan, Ponnusamy 

 

VERSION 1 - REVIEW 

REVIEWER Dr Bevan Douglas Hokin 
Director of Pathology Services, SAN Pathology, Sydney Australia  
Senior Lecturer, Faculty of Medicine, University of Sydney, Australia 

REVIEW RETURNED 01-Mar-2016 

 

GENERAL COMMENTS It is a pity that such an important topic is based primarily on 2000-
2001 data - and that the original RNI used in the UK was based on 
1970s data, almost certainly based on less than optimal assay 
methods (biological rather than immunoassay in use today). 
However, one must use what data is available.  
The important finding is that the current RNI is inadequate for 
women in the Child-bearing age range. In Australia, compulsory food 
fortification with Folate has been very successful, but also raises the 
issue of potential impacts on vitamin B12 status - I believe that food 
should be fortified with both folate and B12.  
The incidence of deficiency identified would be more marked if the 
reference range defining deficiency was based on a clinical 
recommended level (Cut off of 258 pmol/L) rather than the mean +/- 
2SD approach (>150 pmol/L ) for a supposedly 'normal' population 
but one that is not replete with B12 and folate....  
 
There are typographical errors: Line 44-45 and the units for 
Homocysteine are shown as mmol/L in some places rather than 
umol/L. Further standard SI units use ug/L in preference to mcg/L.  

 

REVIEWER E. L. Doets 
Wageningen UR, Netherlands 

REVIEW RETURNED 04-Mar-2016 

 

GENERAL COMMENTS General:  
• Be consistent B12 or vitamin B12  
• Be careful with folate and folic acid...different meanings: folate 
refers to the various tetrahydrofolate derivatives naturally found in 
food; Folic acid refers to the oxidized synthetic compound used in 
dietary supplements and food fortification  
• RNI as also mentioned is the level of intake that should be 
adequate for 97.5% of the population. EAR is the level of intake that 
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should be sufficient for 50% of the population. From EAR to RNI is 
just an addition of assumed variation (usually set to a CV of 10-
15%), +2 SD. The EAR is used for assessing adequacy of intakes 
(EAR cut-point method). Adding prevalence of inadequate intakes 
(based on actual UK RNI) with inadequate status would be a nice 
addition to the paper.  
• The evidence-base for this EAR of vitamin B12 is intake levels 
necessary to maintain levels >=150 mmol/l, based on few small 
studies (Doets et al. Publ Health Nutr 2012 ; 15(5)). However, this 
cut-off is rather arbitrary and is not linked to homocysteine. This 
should be added as an argument to motivate why the current RNIs 
should be revised.  
• There is a lack of consistent data showing positive effects of higher 
vitamin B12 intakes on health -> this should be discussed  
• Relevant reference on the link between intake and serum b12 : 
Dullemeijer et al. Am J Clin Nutr. 2013;97(2):390-402. doi: 
10.3945/ajcn.112.033951. Epub 2012 Dec 26.  
• Relevant reference for discussion: Ray et al. Epidemiology. 2007 
May;18(3):362-6.  
 
Introduction  
• Line 8: add reference for association with NTD  
 
Methods  
Laboratory methods,  
• Line 8: “Outlying results were defined as serum B12 level was 
greater than 1000pmol/l and serum folate was greater than 60nmol/l 
and excluded.” ->Rephrase  
 
Statistical analysis:  
• Describe in the first paragraph what you used the t-test or chi-
square test for.  
• Please explain earlier what predictors you used for the regression 
models  
 
Results  
second paragraph:  
• “Overall, 12% of women were B12 deficient (<150pmol/l), despite 
the B12 intake being nearly 3 times the UK recommended 
threshold.” -> No logical argument as the MEAN intake of the 
population is 3 times RNI. What are the intake levels of the women 
that are deficient?  
 
• “Hyperhomocysteinemia (Hcy >12mmol/l) was present in 20% of 
women with apparently adequate B12” -> and how about folate?  
 
Third paragraph:  
• “their intake of B12 (without supplements) was lower than non-
vegetarians (2.95 vs 3.87 mcg/day)” ->seems logical to me. What is 
the difference including supplements??  
• “(...) with higher folate consumption (data not shown).” -> Not clear 
to me who is having higher folate intake? Vegetarians or non-
vegetarians? Rephrase third paragraph to make it more clear.  
 
Page 8, first paragraph:  
• (...) suggesting that there is unlikely to be any added benefit in 
terms of lowering tissue-level B12 deficiency -> ??? 

 

REVIEWER M. Vakur Bor 
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Department of Clinical Biochemistry,  
Hospital of South West Denmark,  
Finsensgade 35,  
DK-6700 Esbjerg,  
Denmark, 

REVIEW RETURNED 07-Mar-2016 

 

GENERAL COMMENTS The authors have performed a timely study. In this article, the 
authors question whether the current recommended dietary intake 
for vitamin B12 intake is adequate. To answer this question they 
have assessed dietary vitamin B12 intake and B12 related 
biomarkers, serum cobalamin and plasma Hcy, in nearly 300 healthy 
adult women. Hcy appeared to level off at a daily vitamin B12 intake 
between 5-7.0 µg/d. The authors draw the conclusion that the 
current UK RNI of 1.5 µg/day needs to be increased. 
 
 
Main COMMENTS 
 
Authors have used two different data sets from the two surveys 
(NDNS 2001/01 and NDNS 2008/12) in their study. The data set 
NDNS 2008/12 has been used only to show that dietary folate has 
fallen approximately 10% between to surveys. It is out of the main 
scope of the present manuscript. Supporting this author have not 
mentioned at all the results of the survey 2 at the abstract, neither 
results nor conclusion sections. The data presented from the survey 
NDNS 2008/12 have no impact on the main finding and the 
conclusion of the study, which is also summarized in the title of the 
manuscript “Current Recommended Nutrient Intake guidelines for 
vitamin B12 are not sufficient to maintain adequate biomarker 
concentrations in women of child-bearing age in the UK” . 
Furthermore it is confusing the readers. Therefore it is strongly 
suggested that the data concerning second survey (NDNS 2008/12) 
should be omitted from the manuscript. 
 
It may be tempting to reach the conclusion of the authors. The 
authors have, however, not reported changes in terms of 
hematological markers in this study. Nor have they reported any 
other clinical benefits. It is suggested that the authors should discuss 
and include their views on what further documentation is required 
before changing RNI in UK. 
 
State specifically whether or not the hematological variables 
changed across the quintiles of vitamin B12 intake. 
 
One of the main limitations of this study is, as also mentioned by 
authors, lack of data on other biomarkers such as holoTC and MMA. 
I can understand that these parameters are not easily accessible. 
However, I do not understand why authors did not combine serum 
B12 and plasma Hcy for the diagnosis of the vitamin b12 deficiency 
and define vitamin B12 deficiency only by using serum B12 levels 
(<150 pmol/L). 
 
Did authors register use of oral contraceptives of the participants? If 
so, did they examine whether women using contraceptives had 
lower vitamin B12 status? (See Riedel et al, Clin Chem 2005). This 
is an important point, since the diagnosis of vitamin B12 deficiency 
in the present study was determined only by serum B12 
measurements. This limitation should be discussed. 
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The cut off for hyperhomocysteinemia was defined as Hcy >12 
mmol/L by the authors according to the following reference (Refsum 
et al.clin Chem 2004). However this cut off has been used for 
individuals eating folic acid-fortified food or taking folic acid-
containing supplements as clearly 
  
 
mentioned in the above article. Only 11 % of the population in the 
present study was used folat supplementation. Thus, the cut off for 
Hcy should have been >15 mmol/L in the present study according to 
Refsum et al.(clin Chem 2004). This should be corrected over all the 
manuscript, including tables. 
 
Authors have presented the cut off values of B12, Hcy serum folate, 
but not Red cell folate, even though it is presented as a result in the 
table 2. The cut off value for Red cell folate should be presented. 
Furthermore it should be clearly stated in the manuscript, which 
parameter, serum or red cell folate, is used to assess the folate 
deficiency. 
 
Were health statuses of the participants known? Were there any 
patients with liver or renal diseases? This is important, since serum 
vitamin B12 levels are affected in liver and renal diseases. The 
relevant information concerning above point should shortly 
presented in the material method section. 
 
The most important outcome measure in the study is vitamin B12 
intake. However authors have not mentioned the method used for 
assessing daily vitamin B12 intakes. This should be presented 
briefly at the present manuscript, even though authors refer the 
previously published papers. 
 
Authors should also present vitamin B12 and folate intake from diet 
only for whole population in table 1 and table 2, since they present 
vitamin b12 intake without supplements in vegetarian or vegans in 
results section line 35-36. 
 
The vitamin B12 intake in vegetarians/vegans seems to be high in 
the present population (2.95 mcg/day). What were the main sources 
of vitamin B12 intake in vegetarians/vegans? Did all 
vegetarians/vegans use supplements? How much vitamin B12 
intake did the vegetarians/vegans get from supplements? 
 
Authors have discussed many points in the discussion section 
without presenting corresponding data in the result section as 
examples given below. 
 
-Authors discuss dietary source of vitamin B12 intake their 
population (line 46-55, page 9), without showing any their own data 
in the result section. 
 
-Authors state that “More than a third of vegetarian/vegan women in 
our study had B12 deficiency although the proportion of 
hyperhomocysteinemia is similar in both vegetarians and non-
vegetarians”. The data for the above statement in result section is 
lacking. Authors should present vitamin B12 and Hcy and folate 
levels and vitamin B12 and folate intakes for vegetarian/vegans and 
non-vegetarians in a new table. 
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List in Table 1 how much of the vitamin B12 intake was provided by 
only supplements. 
  
Authors state that ”When compared to women aged 40-64 years, the 
women of child-bearing age consumed significantly less estimated 
B12 and folate (mean 4.36 vs 6.34 and 258 vs 316 mcg/day 
respectively, for both) (line 18-21 page 7). Where do the data from 
the women aged 40-64 years come from? The reference should be 
presented for this data. The 9% of the population of the current 
paper is vegetarian. Could this be the reason for the low vitamin B12 
intake in the women of child-bearing age compared to women aged 
40-64 years? 
 
Throughout the article, it is stated that the relationship between 
vitamin intake and vitamin B12 related biomarkers in previous 
studies cannot be easily extrapolated to women of child-bearing age. 
The two previous studies (Framingham Offspring Study, or study of 
Bor et al. (AJCN 2010;91(3):571-7) both included younger segments 
of the populations, in particular the median age of women presented 
in the paper of Bor et al. is 23. So maybe author’s population is not 
so unique in this regard? 
 
What do authors mean “ pre-pregnant” line 29 page 9. This word 
should be revised. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

 

Reviewer Name  

Dr Bevan Douglas Hokin  

 

Institution and Country  

Director of Pathology Services, SAN Pathology, Sydney Australia  

Senior Lecturer, Faculty of Medicine, University of Sydney, Australia  

 

Please state any competing interests or state ‘None declared’:  

None declared  

 

Please leave your comments for the authors below  

It is a pity that such an important topic is based primarily on 2000-2001 data - and that the original 

RNI used in the UK was based on 1970s data, almost certainly based on less than optimal assay 

methods (biological rather than immunoassay in use today). However, one must use what data is 

available.  

The important finding is that the current RNI is inadequate for women in the Child-bearing age range. 

In Australia, compulsory food fortification with Folate has been very successful, but also raises the 

issue of potential impacts on vitamin B12 status - I believe that food should be fortified with both folate 

and B12.  

 

- Thank you for this comment. We agree that more recent surveys should be carried out and if the 

findings are replicated, it does call for combined fortification and/or supplementation. Our discussion 

reflects this point.  

 

The incidence of deficiency identified would be more marked if the reference range defining deficiency 

was based on a clinical recommended level (Cut off of 258 pmol/L) rather than the mean +/- 2SD 
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approach (>150 pmol/L ) for a supposedly 'normal' population but one that is not replete with B12 and 

folate....  

- We agree with this point as it has been shown that levels Hcy and MMA were higher between levels 

of 150-258pmol/L in certain populations. Indeed, more than half of our population (167/299, 55.9%) 

had levels below 258pmol/L. We took a more conservative approach to define deficiency but have 

included this definition as an alternative one (“tissue-level B12 deficiency”) and referenced it in the 

Methods section. We have added an additional sentence in the manuscript at the relevant results 

section: “If a clinical deficiency cut-off (< 258pmol/L) was used, the prevalence of B12 insufficiency 

was much higher (55.9%) and in women consuming below UK RNI, 81.8% had levels <258pmol/L.” 

(New version Pg 8 para 3).  

There are typographical errors: Line 44-45 and the units for Homocysteine are shown as mmol/L in 

some places rather than umol/L. Further standard SI units use ug/L in preference to mcg/L.  

- Thank you for pointing this out. All the units have been checked and corrected throughout.  

 

 

Reviewer: 2  

 

Reviewer Name  

E. L. Doets  

 

Institution and Country  

Wageningen UR, Netherlands  

 

Please state any competing interests or state ‘None declared’:  

none declared  

 

Please leave your comments for the authors below  

General:  

• Be consistent B12 or vitamin B12  

- Vitamin B12 has been abbreviated to B12 in the manuscript. This has been checked and corrected 

throughout the manuscript  

• Be careful with folate and folic acid...different meanings: folate refers to the various tetrahydrofolate 

derivatives naturally found in food; Folic acid refers to the oxidized synthetic compound used in 

dietary supplements and food fortification  

- Thank you for pointing this out. This has been checked and corrected throughout  

• RNI as also mentioned is the level of intake that should be adequate for 97.5% of the population. 

EAR is the level of intake that should be sufficient for 50% of the population. From EAR to RNI is just 

an addition of assumed variation (usually set to a CV of 10-15%), +2 SD. The EAR is used for 

assessing adequacy of intakes (EAR cut-point method). Adding prevalence of inadequate intakes 

(based on actual UK RNI) with inadequate status would be a nice addition to the paper.  

- The UK EAR was calculated as 1.25mcg/day (based on an RNI of 1.25mcg/day and CV 10%). The 

following paragraph was added to the Results taking on board your suggestion: “5/299 (1.7%) of 

women consumed below the EAR of 1.25mcg/day. We observed that 3/5 women in this sub-group 

had serum B12 levels <258pmol/L and none had <150pmol/L. Conversely, in the 98.3% of women 

with ‘adequate’ EAR category for B12 consumption, 55.8% and 12.2% of them had serum levels of 

B12 below 258pmol/L and 150pmol/L respectively” (New version Pg 9 Para 4).  

• The evidence-base for this EAR of vitamin B12 is intake levels necessary to maintain levels >=150 

mmol/l, based on few small studies (Doets et al. Publ Health Nutr 2012 ; 15(5)). However, this cut-off 

is rather arbitrary and is not linked to homocysteine. This should be added as an argument to 

motivate why the current RNIs should be revised.  

- Thank you for your suggestion. The following sentences have been added to the Introduction to 

highlight this point: “The evidence for this RNI is from reports in the 1970’s, which estimated the 
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average requirement to prevent diet-related B12 deficiency and megaloblastic anaemia22-24. B12 

deficiency in these studies was arbitrarily defined as <150pmol/L without consideration of tissue-level 

B12 deficiency25 26” (New version Pg 5 para 1).  

 

• There is a lack of consistent data showing positive effects of higher vitamin B12 intakes on health -> 

this should be discussed  

- Yes, this is an important point to consider when discussing increased B12 intake recommendations 

or fortification and the following sentence has been added in the Discussion: “There is also no 

consistent evidence that increased B12 intake or supplementation is associated with reduction in the 

prevalence of subclinical B12 deficiency in adults (particularly neurocognitive decline in the elderly)45 

46” (New version Pg 11 para 1).  

 

• Relevant reference on the link between intake and serum b12 : Dullemeijer et al. Am J Clin Nutr. 

2013;97(2):390-402. doi: 10.3945/ajcn.112.033951. Epub 2012 Dec 26.  

- Thank you for the suggestion. We have added the following sentence to the Discussion and 

referenced the paper: “Our findings are supportive of the dose-response relationship between intake 

and blood levels of B12 found previously, which showed doubling B12 intakes would increase B12 

concentrations by around 10%40” (New version Pg 10 Para 4).  

 

• Relevant reference for discussion: Ray et al. Epidemiology. 2007 May;18(3):362-6.  

- Thank you. We did not mention this paper in the Discussion because we had already highlighted 

and referenced it in the Introduction in the following sentence: “Mandatory folic acid fortification in 

North America has resulted in reduction of NTD by over 40% in the last 10 years9 but there has been 

a tripling of the condition attributable to B12 deficiency during the same time frame in this 

population10” (Pg 4 para 2).  

 

Introduction  

• Line 8: add reference for association with NTD  

- A paper by Ray et al, Q J Med (2003) has been referenced (New version Pg 4 para 2).  

 

Methods  

Laboratory methods,  

• Line 8: “Outlying results were defined as serum B12 level was greater than 1000pmol/l and serum 

folate was greater than 60nmol/l and excluded.” ->Rephrase  

- This has been done  

 

Statistical analysis:  

• Describe in the first paragraph what you used the t-test or chi-square test for.  

- This has been added: “For continuous variables (eg. mean B12/folate intakes and levels between 

RNI threshold groups) the Students t-test and for categorical variables (eg. B12 and folate deficiency 

rates), the chi-squared test for independence or the Fisher’s exact test were used.” (New version Pg 7 

para 2).  

 

• Please explain earlier what predictors you used for the regression models  

- The sentence with predictors have been moved higher up (New version Pg 7 para 2)  

 

 

Results  

second paragraph:  

• “Overall, 12% of women were B12 deficient (<150pmol/l), despite the B12 intake being nearly 3 

times the UK recommended threshold.” -> No logical argument as the MEAN intake of the population 

is 3 times RNI. What are the intake levels of the women that are deficient?  
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- The sentence has been changed to “Overall, 12% of women were B12 deficient (<150pmol/L), 

despite the median B12 intake of the deficient women being nearly two times the UK RNI 

(2.96mcg/day) (data not shown)” (New version Pg 8 para 3).  

 

• “Hyperhomocysteinemia (Hcy >12mmol/l) was present in 20% of women with apparently adequate 

B12” -> and how about folate?  

- Two sentences have been added: “Serum and red cell folate deficiency rates were 6.1% and 4.4% 

respectively in the whole population. There were no differences in the folate deficiency rates between 

above and below the UK RNI B12 intake groups.” (New version Pg 8 para 4)  

 

Third paragraph:  

• “their intake of B12 (without supplements) was lower than non-vegetarians (2.95 vs 3.87 mcg/day)” -

>seems logical to me. What is the difference including supplements??  

- This was just to state that, as expected, the dietary B12 intake was lower in vegetarians than non-

vegetarians. The additional information has been shown in Supplementary Table 1  

- The sentence in Results has been changed slightly to “8.7% of women in the whole cohort were 

vegetarian or vegan and their median dietary intake of B12 was non-significantly lower than non-

vegetarians (2.95 vs 3.87 mcg/day) while folate consumption in the former group was higher 

(Supplementary Table 1)” (New version Pg 9 para 2).  

 

• “(...) with higher folate consumption (data not shown).” -> Not clear to me who is having higher folate 

intake? Vegetarians or non-vegetarians? Rephrase third paragraph to make it more clear.  

- This has been explained more clearly and a Supplementary Table with the figures added (Pg 9 para 

2)  

 

Page 8, first paragraph:  

• (...) suggesting that there is unlikely to be any added benefit in terms of lowering tissue-level B12 

deficiency -> ???  

- This sentence has been changed to: “Additionally, the Hcy levels appears to level off between 

quintiles 4 and 5, suggesting that increasing intakes above 5mcg/day is unlikely to provide higher B12 

at the tissue level (Figure 2b)” (New version Pg 9 para 5).  

 

Reviewer: 3  

 

Reviewer Name  

M. Vakur Bor  

 

Institution and Country  

Department of Clinical Biochemistry,  

Hospital of South West Denmark,  

Finsensgade 35,  

DK-6700 Esbjerg,  

Denmark,  

 

Please state any competing interests or state ‘None declared’:  

None declared.  

 

Please leave your comments for the authors below  

The authors have performed a timely study. In this article, the authors question whether the current 

recommended dietary intake for vitamin B12 intake is adequate. To answer this question they have 

assessed dietary vitamin B12 intake and B12 related biomarkers, serum cobalamin and plasma Hcy, 

in nearly 300 healthy adult women. Hcy appeared to level off at a daily vitamin B12 intake between 5-
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7.0 μg/d. The authors draw the conclusion that the current UK RNI of 1.5 μg/day needs to be 

increased.  

 

Main COMMENTS  

Authors have used two different data sets from the two surveys (NDNS 2001/01 and NDNS 2008/12) 

in their study. The data set NDNS 2008/12 has been used only to show that dietary folate has fallen 

approximately 10% between to surveys. It is out of the main scope of the present manuscript. 

Supporting this author have not mentioned at all the results of the survey 2 at the abstract, neither 

results nor conclusion sections. The data presented from the survey NDNS 2008/12 have no impact 

on the main finding and the conclusion of the study, which is also summarized in the title of the 

manuscript “Current Recommended Nutrient Intake guidelines for vitamin B12 are not sufficient to 

maintain adequate biomarker concentrations in women of child- bearing age in the UK”. Furthermore 

it is confusing the readers. Therefore it is strongly suggested that the data concerning second survey 

(NDNS 2008/12) should be omitted from the manuscript.  

- Thank you for your suggestion. We agree that due to lack of biomarker data the NDNS 2008/12 

survey is not very useful in answering the main question of the paper. However, we strongly feel this 

data is useful because of the following reasons and taking the reviewers comments on board we have 

added additional sentences throughout the manuscript to reflect this and modified the title.  

1. It is important not to omit the most recent intake data which shows the intake rates are still poor.  

2. One of the secondary aims of the study is to look at the trends of B12/folate intake in women of 

child-bearing age which might influence policy makers debating about fortification.  

3. As B12 intake is the strongest predictor of serum levels, we think the true deficiency rates could be 

even higher in this recently surveyed population.  

- Taking the reveiwer’s comments on board, we have added additional sentences throughout the 

manuscript and modified the title.  

Title: Vitamin B12 status in women of child-bearing age in the UK and its relationship with national 

nutrient intake guidelines: Results from two National Diet and Nutrition surveys  

Abstract: “Comparison of micronutrient intake between the two surveys found that folate intake has 

reduced in the more recent cohort.” (New version pg 2 Results)  

 

It may be tempting to reach the conclusion of the authors. The authors have, however, not reported 

changes in terms of hematological markers in this study. Nor have they reported any other clinical 

benefits. It is suggested that the authors should discuss and include their views on what further 

documentation is required before changing RNI in UK.  

- Thank you for these valuable comments. Unfortunately, there were no data on hematological 

markers such as Hb, MCV and ferritin in the NDNS data repository, although it was measured in the 

survey. No other clinical data relevant to the effects B12 (eg neuropathy) were collected in the NDNS  

- According to the original NDNS 2000/01 publication, 8% and 8-16% of women aged 19 to 34 years 

had low Hb and ferritin respectively so we can assume it is similar in the subpopulation (with B12 

intake/results) that we studied.  

- We have modified the conclusion to reflect the reviewers comments and discuss the gap in data: 

“There were three important limitations of this dataset: a) lack of sufficient biochemical data in the 

second survey and b) lack of data on other biomarkers such as holoTC or methylmalonic acid (MMA) 

and c) lack of haematological and clinical information relevant to the effects of B12” and “Any future 

prospective studies involving preconceptional or pregnant women should include more clinical 

information as well as these biomarkers for a better evaluation of B12 status” (New version pg 12 

para 2)  

 

State specifically whether or not the hematological variables changed across the quintiles of vitamin 

B12 intake.  

- As mentioned above, we did not have access to the individual participants’ Hb, MCV or hematinics 

results. We have included this as a limitation of the study.  
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One of the main limitations of this study is, as also mentioned by authors, lack of data on other 

biomarkers such as holoTC and MMA. I can understand that these parameters are not easily 

accessible. However, I do not understand why authors did not combine serum B12 and plasma Hcy 

for the diagnosis of the vitamin b12 deficiency and define vitamin B12 deficiency only by using serum 

B12 levels (<150 pmol/L).  

- We thank the reviewer for this novel suggestion. We have taken this comment on board and 

compared the proportions above and below the RNI in different combinations. We have included this 

additional information in the revised manuscript: “3.7% of the surveyed population had both B12 

<150pmol/L and Hcy >12umol/L, with a significantly higher proportion having the combination of 

abnormalities when their estimated was lower than the UK RNI (9.1% vs. 3.5%, p=0.001)” (New 

version Pg 8 para 3).  

- Additionally, we have included a ‘tissue-level B12 deficiency’ outcome (defined as <258pmol/l) which 

has been shown in other studies to be associated with an elevation in Hcy and MMA. This has been 

referenced in Methods (New version Pg 7 para 3) and results provided in Table 2.  

 

Did authors register use of oral contraceptives of the participants? If so, did they examine whether 

women using contraceptives had lower vitamin B12 status? (See Riedel et al, Clin Chem 2005). This 

is an important point, since the diagnosis of vitamin B12 deficiency in the present study was 

determined only by serum B12 measurements. This limitation should be discussed.  

- We thank the reviewer for this insightful comment - yes contraceptive use was documented and we 

have re-analysed the data and added these additional results in the revised manuscript: “34.4% of the 

women were taking the oral contraceptive pills and their B12 values were lower than those who were 

not (median 211.5 vs 267.5 pmol/L, p<0.001)” (Pg 9 Para 1)  

- We also included OCP use in the regression models for predictors of B12, folate and Hcy and found 

OCP use to be negatively associated with B12 levels and positively with folate (Results in Table 3).  

 

The cut off for hyperhomocysteinemia was defined as Hcy >12 mmol/L by the authors according to 

the following reference (Refsum et al.clin Chem 2004). However this cut off has been used for 

individuals eating folic acid-fortified food or taking folic acid-containing supplements as clearly 

mentioned in the above article. Only 11 % of the population in the present study was used folate 

supplementation. Thus, the cut off for Hcy should have been >15 mmol/L in the present study 

according to Refsum et al.(clin Chem 2004). This should be corrected over all the manuscript, 

including tables.  

- We thank the reviewer for highlighting this point about different Hcy cut-offs. We agree that in 

accordance with Refsum 2004 paper, the cut-off should be >15mmnol/l in a non-supplemented 

population. However, we selected the threshold of 12umol/L for the following reasons.  

1. As our cohort is women of child-bearing age who may be preconceptional, hyperhomocysteinemia 

in them could have serious clinical implications. Hcy > 9-10.7 umol/l in preconception women was 

associated with lower fetal birthweight, preeclampsia and premature births [Murphy et al, Clin Chem 

2004, Vollset et al, AJCN 2000].  

2. Only 4.4-6.1% of the surveyed population had folate deficiency (red cell or serum) and therefore 

95% of this population are folate replete.  

3. There is evidence that lowering Hcy by 25% from an average of 12umol/l is associated with 

reduction in CVD and stroke in adults [Homocysteine Studies Collaboration, JAMA 2002]  

4. Other authors have used a threshold of 12umol/l or lower in adults [Fokkema et al, Clinical 

Chemistry 2001].  

5. 12umol/l is also closer to the uppermost quartile for the Hcy distribution in our population (>11.52 

umol/l).  

- We do not believe that this difference in the Hcy cut-offs will alter the main messages of our paper 

and therefore have altered Table 2 to present both results. We have added a few sentences in the 

Methods section explaining the justification for showing both results (New version Pg 7 para 3).  
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Authors have presented the cut off values of B12, Hcy serum folate, but not Red cell folate, even 

though it is presented as a result in the table 2. The cut off value for Red cell folate should be 

presented. Furthermore it should be clearly stated in the manuscript, which parameter, serum or red 

cell folate, is used to assess the folate deficiency.  

- Thank you for pointing this out. We have identified a red cell folate deficiency level of <350 nmol/l 

[WHO technical consultation, Food Nutr Bull 2008] and added this to the Methods section and Table 

2.  

- Folate deficiency refers to serum folate and this has been stated clearly in the manuscript  

 

Were health statuses of the participants known? Were there any patients with liver or renal diseases? 

This is important, since serum vitamin B12 levels are affected in liver and renal diseases. The 

relevant information concerning above point should shortly presented in the material method section.  

- Although the face-to-face interview included assessment about the participants’ health status, 

information such as liver or renal co-morbidities was not available in the database we had access to, 

nor was it in the original NDNS reports/summaries. Markers such as serum creatinine or liver function 

tests were also not measured or available.  

- This has been added as a limitation of the study (New version Pg 12 para 2).  

 

The most important outcome measure in the study is vitamin B12 intake. However authors have not 

mentioned the method used for assessing daily vitamin B12 intakes. This should be presented briefly 

at the present manuscript, even though authors refer the previously published papers.  

Thank you for highlighting this. A sub-heading titled ‘Assessment of dietary intake’ has been added to 

the Methods with the following sentences: “This has been described in detail elsewhere27. Briefly, 

dietary assessment was done by two methods: 1) two face-to-face interviews using computer assisted 

personal interviewing methods and 2) a seven-day dietary record using weighed food diaries. Each 

participant was provided with a set of Soehnle Quanta digital food scales and two recording diaries 

(for use at home and outside). Additional information was obtained about the use of medicines, 

vitamin and mineral supplements. Information provided in the food diaries was later used to determine 

nutrient intakes by linking to the Food Standards Agency nutrient database, which holds details for 56 

nutrients for each of 6000 food codes27. (New version Pg 6 Para 3)  

 

Authors should also present vitamin B12 and folate intake from diet only for whole population in table 

1 and table 2, since they present vitamin b12 intake without supplements in vegetarian or vegans in 

results section line 35-36.  

- This information has been added to Tables 1 and 2  

 

The vitamin B12 intake in vegetarians/vegans seems to be high in the present population (2.95 

mcg/day). What were the main sources of vitamin B12 intake in vegetarians/vegans? Did all 

vegetarians/vegans use supplements? How much vitamin B12 intake did the vegetarians/vegans get 

from supplements?  

- Thank you for your suggestion. We have created a supplementary table with more details about the 

vegetarian/vegan population and have referred the readers to it in the results section (New version Pg 

9 para 2).  

 

Authors have discussed many points in the discussion section without presenting corresponding data 

in the result section as examples given below.  

-Authors discuss dietary source of vitamin B12 intake their population (line 46-55, page 9), without 

showing any their own data in the result section.  

- Unfortunately there were no details of dietary sources of B12 for our population (vegetarians or 

otherwise) in the dataset we had access to, so we did not include it in the Results. What we have 

mentioned in the Discussion is the dietary sources of B12 for the all women aged 19 – 35 years, 
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which was provided in the original NDNS publication and appropriately referenced. However, we 

agree with the reviewer that it does not appear in line with the results presented in the manuscript and 

hence have removed the sub-heading and the sentence referring to this data.  

 

-Authors state that “More than a third of vegetarian/vegan women in our study had B12 deficiency 

although the proportion of hyperhomocysteinemia is similar in both vegetarians and non-vegetarians”. 

The data for the above statement in result section is lacking. Authors should present vitamin B12 and 

Hcy and folate levels and vitamin B12 and folate intakes for vegetarian/vegans and non-vegetarians 

in a new table.  

 

- We have added this information in results and presented in the Supplementary Table 1  

 

List in Table 1 how much of the vitamin B12 intake was provided by only supplements.  

- We have added in Tables 1 and 2 how much of daily B12 intake is from diet alone and diet plus 

supplements. We did not state the amount provided by supplements alone, as this was marginal 

(works out as 0.01 – 0.06mcg/day).  

 

Authors state that ”When compared to women aged 40-64 years, the women of child-bearing age 

consumed significantly less estimated B12 and folate (mean 4.36 vs 6.34 and 258 vs 316 mcg/day 

respectively, for both) (line 18-21 page 7). Where do the data from the women aged 40-64 years 

come from? The reference should be presented for this data. The 9% of the population of the current 

paper is vegetarian. Could this be the reason for the low vitamin B12 intake in the women of child-

bearing age compared to women aged 40-64 years?  

- Thank you for pointing this out – you are right. This is probably due to the higher proportion of 

vegetarians in the younger age group. We included this additional analysis based on one of the 

reviewers’ comments when the paper was submitted to a different journal. The results for 40-64 year 

old women come from the NDNS database and we just did a comparison to see how the younger 

women differed from them.  

- We have expanded the sentence to with the results of your queries: “To determine how the 

B12/folate intakes women of child-bearing age compared to older women from the same NDNS 

survey, we analysed these parameters in women aged 40-64 years. The younger women consumed 

significantly less B12 and folate (median 3.83 vs 5.16 and 237 vs 279 mcg/day respectively, p<0.001 

for both) and consisted of more vegetarians/vegans (8.7 vs 4.2%, p<0.05) and less B12 supplement 

users (10.4 vs 16.2%, p<0.05). Folic acid supplement use was the same (data not shown)” (New 

version Pg 8 para 2).  

 

Throughout the article, it is stated that the relationship between vitamin intake and vitamin B12 related 

biomarkers in previous studies cannot be easily extrapolated to women of child-bearing age. The two 

previous studies (Framingham Offspring Study, or study of Bor et al. (AJCN 2010;91(3):571-7) both 

included younger segments of the populations, in particular the median age of women presented in 

the paper of Bor et al. is 23. So maybe author’s population is not so unique in this regard?  

- Agreed. What we meant was this is the first study, to our knowledge, which has looked at the B12 

intake to biomarker relationship exclusively in women of child-bearing age  

- However, to avoid ambiguity, the sentence in Discussion has been modified to “A daily intake of 4-

10mcg has been suggested by other studies to stabilise levels of B12, Hcy and the associated MMA 

in adults41 42 but more evidence is needed before extrapolating these figures to women of child-

bearing age due to the different requirements and implications should they become pregnant.” (New 

version Pg 11 para 1)  

 

What do authors mean “ pre-pregnant” line 29 page 9. This word should be revised.  

- This has been changed to pre-conceptional 
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VERSION 2 – REVIEW 

REVIEWER Vakur Bor, MD, Phd 
Department of Clinical Biochemistry,  
Hospital of South West Denmark,  
Finsensgade 35,  
DK-6700 Esbjerg,  
Denmark, 

REVIEW RETURNED 11-May-2016 

 

GENERAL COMMENTS The original manuscript has been improved greatly in the revised 
version. I have one major comment and several minor comments to 
the revised manuscript as presented below.  
 
Major Comment  
 
1) Authors introduce a new terminology as “tissue level B12 
deficiency” which is defined as <258 pmol/L. They also use another 
terminology “clinical deficiency” as giving the same cut off value (line 
45, page 8). What are the references for those terminologies and 
corresponding cut off value of <258 pmol/L.  
Authors refers to the 2 references (36,37) (line 54 and page 7) for 
defining this cut off. However authors misinterpret the results of the 
two studies. These two papers did not at all mention cut off value of 
<258 pmol/L. In Lindenbaum’s paper all the 40 patients presented 
had cobalamin levels less than 170 pmol/L. In the second paper 
Herrmann et al. presented the limitation of using vitamin B12 level ( 
> 156 pmol/L) as a sole parameter defining the vitamin B12 
deficiency. Thus I totally disagree the use of such terminologies and 
the cut off value of <258 pmol/L for defining B12 deficiency. I 
strongly suggest not to use of these two terminologies and the cut 
off value of 258 pmol /L , as there is no evidence use of this cut off 
value defining vitamin B12 deficiency. One can call gray zone, if 
vitamin B12 levels are between 150-258 pmol/L, not more. MMA or 
Hcy can be used to find out whether patients, who are in this gray 
zone, have vitamin B12 deficiency or not. The MMA test has not 
been available for the present study. Hcy can be used for these 
patients (who have vitamin B12 levels between 150-248 pmol/L), 
and Hcy levels more than 15 pmol/l may strongly suggest vitamin 
B12 deficiency in these patients , if they have normal folate levels.  
 
Minor Comments  
2) Cut off values, chosen by authors, that defines vitamin B12, folate 
deficiency and hyperhomocysteinemia should be included in result 
section that is presented in the abstract.  
3) The word “Extensive” should be deleted in the section, where 
strengths and limitations of s study presented (line 14 page 3)  
4) The following sentence should be revised. “B12 deficiency in 
these studies was arbitrarily defined as <150 pmol/L without 
consideration of tissue level B12 deficiency” (line7-8, page 5). This 
sentence does not give any meaning as the authors defines tissue 
level B12 deficiency as <258 pmol/L in the revised manuscript.  
Do authors mean the following? “B12 deficiency in these studies 
was arbitrarily defined as <150 pmol/L without use of any functional 
markers of vitamin B12 deficiency”  
 
5) Two different dietary assessment methods were used as 
presented at lines 26-39, page 6.  
Were these two methods used in same survey? Could there be bias 
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because of using to different dietary assessment in the same 
survey? This should be clarified.  
6) Table 4 present the same information as presented in figure 2 a 
and b. Therefore the table 4 can be omitted from the revised 
manuscript. 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer Name  

Vakur Bor, MD, Phd  

 

Institution and Country  

Department of Clinical Biochemistry,  

Hospital of South West Denmark,  

Finsensgade 35,  

DK-6700 Esbjerg,  

Denmark,  

 

Please state any competing interests or state ‘None declared’:  

None declared  

 

Please leave your comments for the authors below  

The original manuscript has been improved greatly in the revised version. I have one major comment 

and several minor comments to the revised manuscript as presented below.  

 

Major Comment  

 

1) Authors introduce a new terminology as “tissue level B12 deficiency” which is defined as <258 

pmol/L. They also use another terminology “clinical deficiency” as giving the same cut off value (line 

45, page 8). What are the references for those terminologies and corresponding cut off value of <258 

pmol/L.  

Authors refers to the 2 references (36,37) (line 54 and page 7) for defining this cut off. However 

authors misinterpret the results of the two studies. These two papers did not at all mention cut off 

value of <258 pmol/L. In Lindenbaum’s paper all the 40 patients presented had cobalamin levels less 

than 170 pmol/L. In the second paper Herrmann et al. presented the limitation of using vitamin B12 

level ( > 156 pmol/L) as a sole parameter defining the vitamin B12 deficiency. Thus I totally disagree 

the use of such terminologies and the cut off value of <258 pmol/L for defining B12 deficiency. I 

strongly suggest not to use of these two terminologies and the cut off value of 258 pmol /L , as there 

is no evidence use of this cut off value defining vitamin B12 deficiency. One can call gray zone, if 

vitamin B12 levels are between 150-258 pmol/L, not more. MMA or Hcy can be used to find out 

whether patients, who are in this gray zone, have vitamin B12 deficiency or not. The MMA test has 

not been available for the present study. Hcy can be used for these patients (who have vitamin B12 

levels between 150-248 pmol/L), and Hcy levels more than 15 pmol/l may strongly suggest vitamin 

B12 deficiency in these patients , if they have normal folate levels.  

 

- Thank you for your comments. The reason we included the 258pmol/L cut-off in the revised 

manuscript was that Reviewer 1 had suggested that it would be a useful addition to the paper. We 

apologise for our oversight of citing the wrong references for this. It should have been Lindenbaum, 

AJCN, 1994. We have taken aboard your suggestion of looking at a ‘borderline B12’ group (150-

258pmol/L) and found that 44% of our population fell into this category and that their Hcy was higher 

than the group with B12 levels >258pmmol/l (10.4 vs 9.2, p=0.02) despite no difference in folate 

levels. The proportion of women with Hcy>12umol/L was non-significantly higher in this group (24.0 vs 
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15.4%).  

 

- We have, as per your suggestion, removed the term ‘tissue-level B12 insufficiency’ and the 

258pmol/L cut-off from the text and tables throughout the manuscript (for the reason that it does not 

alter the main messages of the paper). However, we have included the following sentence in the 

Results describing the Hcy elevation in the ‘borderline B12 group’ to support our argument that tissue 

markers such as Hcy and MMA should be used to determine serum B12 (and intake) thresholds: 

“There is evidence that B12 levels <258 pmol/l may be indicative of B12 insufficiency in certain 

individuals with concomitant elevation of Hcy and MMA38. 44.0% of women had B12 levels in this 

borderline range of 150 – 258 pmol/l. In this subgroup, mean Hcy levels were significantly higher than 

the group with B12 >258pmol/l (10.4 vs 9.2umol/L, p=0.02) despite similar folate levels (21.4 vs 

22.0nmol/L, p=NS)” (New version Pg 8 para 3)  

 

Minor Comments  

2) Cut off values, chosen by authors, that defines vitamin B12, folate deficiency and 

hyperhomocysteinemia should be included in result section that is presented in the abstract.  

- Thank you for pointing this out. The definitions have been added (New version Pg 2 Results)  

 

3) The word “Extensive” should be deleted in the section, where strengths and limitations of s study 

presented (line 14 page 3)  

- It has been removed  

 

4) The following sentence should be revised. “B12 deficiency in these studies was arbitrarily defined 

as <150 pmol/L without consideration of tissue level B12 deficiency” (line7-8, page 5). This sentence 

does not give any meaning as the authors defines tissue level B12 deficiency as <258 pmol/L in the 

revised manuscript.  

Do authors mean the following? “B12 deficiency in these studies was arbitrarily defined as <150 

pmol/L without use of any functional markers of vitamin B12 deficiency”  

- Thank you. The sentence has been altered as suggested (New version Pg 5 Para 1)  

 

5) Two different dietary assessment methods were used as presented at lines 26-39, page 6.  

Were these two methods used in same survey? Could there be bias because of using to different 

dietary assessment in the same survey? This should be clarified.  

- Apologies for not explaining this more clearly. The dietary assessment involved a 2-stage process 

for each participant and not two different methods – 1) two face-to-face interviews and 2) seven day 

weighted food diaries. The sentence in the Methods has been modified to state this clearly (New 

version Pg 6 para 3).  

 

6) Table 4 present the same information as presented in figure 2 a and b. Therefore the table 4 can 

be omitted from the revised manuscript.  

- Thank you. Table 4 has been omitted and the mean B12 and Hcy values for quintiles 4 and 5 

provided in the Results section (New version Pg 9 para 5). 

 

VERSION 3 - REVIEW 

REVIEWER Ass Prof Vakur Bor MD, phd 
Department of Clinical Biochemistry,  
Hospital of South West Denmark,  
Finsensgade 35,  
DK-6700 Esbjerg,  
Denmark,  
Department for Thrombosis Research,  
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Department of Public Health,  
University of Southern Denmark, 

REVIEW RETURNED 10-Jun-2016 

 

GENERAL COMMENTS The original manuscript has been improved greatly in the two 
revised versions. I do not have any other comments.  
The revised manuscript can be accepted. 
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