
ditors comments:  

 

1. We don’t think this can be called a hierarchical systematic review. Results are presented for the cohort studies 

primarily for dietary calcium intake; the RCT results are given but since only one has relevant data a meta-analysis is 
not presented. For dietary supplementation, results are given via a meta-analysis of the RCTs and also the information 

from the cohort studies.  

 

Response:  

We have changed the text in the Abstract and Introduction as suggested, removing the term “Hierarchical” indicating 

that this is a systematic review of RCTs and cohort studies.  

 

 

2. We found the abstract confusing as it doesn’t mention the RCTs of supplements and focuses on dietary calcium.  
 

Response:  

We have added in information about calcium supplements to the Objective section of the Abstract. We think that this 

change makes the Abstract less confusing.  

 

 

3. We were not clear of the use of the term dietary calcium, as included studies mention doses which might mean 

supplements. Please clarify the definitions and ensure consistency of terms used throughout the paper.  

 

Response:  
We have added a definition to the Methods, as suggested.  

 

‘We classified milk, dairy products and dietary calcium intake from food as dietary sources of calcium.’  

 

This definition has been consistently applied through the paper. We describe our treatment of hydroxyapatite studies 

in the Methods. Some cohort studies reported total calcium intake (ie supplements and dietary calcium intake), and 

one study reported total calcium intake as non-dairy or dairy intake. We describe our handling of these studies in 

footnotes f and h of Table 2. Most studies of dietary calcium intake assessed this variable quantitatively from food 

frequency questionnaires or dietary recall, as described in Appendix Table 5. Thus, a numeric estimate of dietary 
calcium intake does not imply that intake from supplements has been included in the estimate.  

 

 

4. Even if it is not possible to use meta-analysis with the cohort data, it would aid interpretation to add to tables 3-5 

the numbers within the studies. The main results should make reference to the numbers of included individuals in the 

studies that show or do not show differences, not just the total numbers of studies.  

 

Response:  

We considered including numbers of participants/fractures in Tables 3-5 originally, but felt that made the Tables too 

wide and complex, especially as those details are in Table 2. However, as suggested, we have now added this 
information to Tables 3-5 (and Appendix Tables 6-8 for consistency).  

 

We have added the number of participants with fracture and the number of participants to the text as suggested to 

the first half of paragraph 2 of the Cohort studies section. We did not add the values to the second half because that 

part of the text dealt with different fracture types and presenting the total values for participants and fractures would 

be misleading as studies reporting more than one fracture type would be included more than once.  

 

 

5. Tables are wrongly referenced at the top of page 10.  
 

Response:  

Thank you. We have corrected the referencing.  

 

 

6. For estimation of NNT (discussion), the 5-year risk in the control arm is required. Where are the quoted risks 

obtained from and how are these used to estimate NNT?  

 

Response:  
Previously, we calculated the incidence of fractures in the control groups, applied those data to 5 years, and used the 

risk reductions from the meta-analyses to obtain 5y NNTs. To reduce any confusion, we have now reported the NNT 

for the participant-weighted average duration of follow-up and explained our calculations in the text.  

 

‘Calcium supplements reduced the risk of all fractures by 11% and vertebral fractures by 14% in the pooled analyses 

of all RCTs. The incidence of vertebral fracture and any fracture in the control groups in our pooled analyses of RCTs 

was 1.5% and 12% respectively, after a participant-weighted average duration of follow-up of 6.2 and 5.5 years 

respectively. Using these values and the observed risk reductions from the meta-analyses, the number needed to treat 

(NNT) with calcium to prevent 1 vertebral fracture is 489 for 6.2 years and to prevent 1 fracture at any site is 77 for 

5.5 years.  
 

 

7. The second point of “what this study adds” is not supported by the data presented as there is no analysis of 

adverse events.  

 

Response:  

We have removed the text referring to adverse events from this point, as suggested.  

 



 

8. You may identify as limitations the short duration of included trials (in the case of the 2 RCTs, 18 months and 2 

years) and that many studies did not have fracture as a primary outcome. Studies of populations with health problems 

have been excluded; so you might emphasize that findings here apply to healthy populations.  
 

Response:  

We have added both limitations as suggested to the Discussion.  

 

‘Other important limitations include that many of the RCTs were of short duration and did not have fracture as the 

primary endpoint. The RCTs were generally carried out in healthy populations or those at risk of osteoporosis, and so 

the findings may not apply to other population groups.’  

 

 
REFEREES COMMENTS  

 

Reviewer: 1  

General Comments  

This ms. is timely and of current interest, though it holds a rather rigid perspective that excessive amounts of calcium, 

even calcium from food sources, may be harmful. Certainly the concern that excessive supplemental calcium carries 

significant risk is supported by major health groups, even if the mechanism of bolus amounts of calcium contributing 

to risk is not satisfactorily explained at this time.  

I am personally in favor of accepting this ms., but with a more cautious conclusion and improvement of the usage of 

English in many places. At present, the ms. is too long, in my opinion, and it is somewhat repetitive.  
The conclusion of the Abstract should be more congruent with the summary in the Discussion, and it might include 

mention of the value of consuming no more than recommended amounts of food calcium vs. supplemental calcium.  

 

Response:  

We agree with the Reviewer that calcium supplements have adverse effects but we have not suggested in the 

manuscript that excessive calcium from food sources might be harmful. We do state that “Dietary manipulation to 

increase calcium intake by ≥1000 mg/d or to achieve total daily intakes of this size is unlikely to be sustainable.” 

because dramatic changes in diet, which would be required to increase calcium intake by this amount, are difficult to 

sustain.  
 

We do not understand the Reviewer’s comment about the Abstract conclusion. It briefly summarises the 3 main 

findings of the review- that dietary calcium intake is not associated with fracture risk, that there is no clinical trial 

evidence that increasing calcium intake from dietary sources prevents fractures, and that the evidence that calcium 

supplements prevent fractures is weak and inconsistent. The Abstract is already >315 words and therefore we have 

not added any additional text discussing lesser findings from the Review or interpreting the major findings.  

 

 

Specific Comments  

1.The issue of the contentious results of the Women’s Health Initiative is given little mention (one citation on pages 
11-12). Perhaps, further discussion of the issue would be worthy.  

 

Response:  

We assume that Reviewer refers to the re-analysis presented by the WHI authors suggesting that there is an 

important interaction between the use of hormone replacement treatment and calcium and vitamin D on hip fractures. 

We have discussed these results in the Methods and Results, and presented the results for the WHI in our main 

analyses and for the re-analysis in Table 6 as sensitivity analyses and in the penultimate paragraph of the Results. 

Using the data from the re-analysis produced only small changes in the effect estimates and did not change the 

conclusions. Therefore, we do not think this requires additional discussion here, especially as we are mindful of the 
Reviewer’s comment about the length of the manuscript. A detailed discussion on the cause of the possible interaction 

between hormone treatment and calcium and vitamin D supplements falls beyond the scope of this paper.  

 

 

2.Results of the two Chapuy papers are probably outliers, as stated. Perhaps, this point should be made upfront in the 

ms. and given less consideration later.  

 

Response:  

We agree with the Reviewer about the Chapuy papers being outliers, but think that this does need to be considered in 
detail in the Discussion because the first Chapuy paper is a landmark RCT and many current recommendations for 

calcium supplementation/intake appear to extrapolate the benefits observed in that trial to other, quite different 

population groups. In addition, meta-analyses often group the two Chapuy studies with other RCTs without any 

discussion of the differences in trial characteristics. We therefore think that it is important that the design and results 

of this landmark study are discussed in detail.  

 

 

3. The last sentence of para 2 on page 16 regarding another report (to be published) does not seem to be needed. 

Calcium supplement intake data of older US adults, both men and women, in NHANES 2005-2006 have also recently 

been published in J Clin Endocrinol Metab 2012 ; 97(12):4531-4539.  
 

Response:  

As suggested, we have deleted the sentence and added the suggested reference to the Introduction.  

 

 

Several uses of English were disconcerting. These are:  

1. The overuse of we. Numerous sentences begin with we. The reader gets weary of “we, we, we” as in a nursery 

rhyme.  



2. The absence of “that” when using so; “so that” is needed in several places.  

3. However is not a conjunction!  

4. The many sentences or phrases containing “there are” or “there was,” etc., should include other verbs such as exert 

or occur, etc., and eliminate this usage.  
 

Response:  

These are issues of style. We attempted to write using an active voice, in accordance with the BMJ house style. We 

have reviewed the manuscript and cannot find an example where “so that” meaning “in order that” should replace “so” 

as used to mean ‘therefore’. We corrected the one example we could find where ‘however’ was used to link two 

clauses. We are unsure why “there are” etc should be eliminated. Rewriting many of the sentences containing this 

phrase would likely reduce clarity or necessitate the use of the passive voice.  

 

 
 

Reviewer: 2  

Comments:  

The researchers have carried out a very ambitious project within a complex research area and they should be 

commended for their efforts. The aim of the meta-analysis was to determine whether the effects of calcium 

supplements differ from the “effects” of dietary calcium intake on the rate of fractures. The manuscript is generally 

very well written and the methods clearly described.  

 

Some comments:  

1. The weak part of the study is the comparison of cohort study results. Unlike the RCTs, no quality assessment of the 
cohort studies has been made. Admittedly, this is a difficult task but these observational studies differ substantially 

regarding for example quality of dietary method used, exposure range, energy intake adjustment, selection of 

covariates, and self-report of fractures vs register identification. E.g., Nakamura et al (your ref No 57) have used self-

reports of vertebral fractures with the possibility of recall dependent on frailty status and as the authors admit, only 

about 1/10 of these fractures are theoretically identified by the recalls with also the potential of differential recall bias. 

Some have reduced systematic error and also the precision of the exposure assessment by repeat measurements of 

the dietary habits whereas others have relied on a single FFQ. A larger study also reduces the total error in the study 

and increasing study size increases the effective exposure range. Indeed, by use of repeat exposure assessments and 

a larger number of outcomes in the Swedish Mammography Cohort, we have been able to detect a different pattern 
for the association between calcium intake and fractures1 as well as between milk intake and fractures2 compared 

with our earlier attempt3 by use of a single FFQ and lower number of fractures. Moreover, how the exposure was 

categorized also influences the possibility to detect associations, and mixing crude approaches with more detailed 

efforts will attenuate the pooled estimates. A meta-analysis of the observational studies is not performed by the 

authors and they instead count the number studies with nil, inverse and U-shaped associations. The interpretation 

made by the authors is that the results reported by a majority of the studies is to be regarded as the truth but that 

conclusion might not be valid given the different study designs. It is generally more effective, for an effort to detect a 

valid risk pattern, to incorporate studies with detailed higher quality exposure assessment as well as wide exposure 

range and appropriate confounder control compared with an (e.g., meta-analytical) approach with crude exposure 

information although with a larger number of outcomes.4 5 The problem here is also how to define and identify 
observational studies with low and high likelihood of bias and residual confounding. The improved statistical precision 

obtained by combining data may still be misleading because the findings may still be invalid.6 Some of these 

limitations can be acknowledged in the Discussion. Another clear example of the problem when comparing different 

cohort studies is the one by Sahni et al.7 This cohort analysis, based on a single FFQ, included 764 men and women 

with an age range between 68 and 96 years. During the 12 year follow-up, a total of 97 hip fracture cases were 

identified. These hip fractures were self-reported, which is of potential importance for the interpretation of the study 

results since some fractures might not have been identified, especially since mortality rates are high in the first 

months after the hip fracture event.8 No associations between dairy intake (milk or other products) were found when 

the exposures were examined as continuous variables. No spline curves are presented. The tendencies of statistically 
significant results from the categorical analyses emerged based on different categorizations depending on type of dairy 

analyzed. Choosing a reference category (e.g., 1 serving/week or less of milk) with the lowest number of outcomes 

and participants is not a recommended epidemiological approach. It also highly biologically unlikely that one serving of 

milk or less per week is a threshold of milk intake for hip fracture risk given that higher intakes did not differ in risk 

(HR about 0.6 irrespective of category). A more likely explanation is that <1 serving per week is a marker of frailty. 

Only multivariable adjusted results are presented, which is also not recommended by the STROBE guidelines,9 but the 

attempts for adjustment did not include comorbid conditions. Moreover, the change in estimate approach is nowadays 

not recommended for covariate selection.10 It is therefore not easy to compare this study results with results from 

more comprehensive design and analytical approaches.  
 

Response:  

We think the Reviewer has made an insightful and compelling argument about quality of observational cohort studies 

in this field. We agree with these concerns and the points highlighted about the individual studies, but we do not know 

how these issues can be addressed in practice. Tools such as the STROBE checklist can be used to assess quality of 

reporting of observational studies, but that is not the concern the Reviewer expresses. Instead, the Reviewer is 

suggesting a much more fundamental assessment of study quality that is specific to this topic and would take into 

account factors such as methods of assessment of dietary calcium intake, methods of fracture ascertainment, choices 

of covariates for statistical models, and categorization of dietary calcium intake in statistical models. We are not aware 

of a validated tool to undertake such an assessment. Having done the quality assessment, the studies could be 
categorised into low risk and high risk of bias, and meta-analyses and other modelling be undertaken. But as the 

Reviewer acknowledges, it would be extremely challenging to gather the information required to correctly categorise 

studies, as much of the data are not reported in papers. Furthermore, many of the decisions regarding quality would 

be very subjective and many of the issues around study quality involve important trade-offs. For example, larger and 

longer duration studies are likely to have more events and more precise effect estimates, but the longer the study, the 

greater potential for drop-out and cross-overs. On the other hand, a smaller study may gather much more data about 

participants that allows a much more accurate assessment of exposure (eg a small study might measure calcium 

intake with a variety of methods, including some very intensive methods, whereas a large study may use a less 



resource-intensive method such as a simple questionnaire).  

 

From a pragmatic viewpoint, observational studies would usually be considered at higher risk of bias compared to 

RCTs. Of the cohort studies with more than 100 fractures where fracture risk by baseline dietary calcium intake has 
been reported for at least 3 groups, 5/7 studies reported no association with total fracture, 6/8 no association with hip 

fracture, 1/1 no association with vertebral fracture, and 3/4 no association with forearm fracture. The findings are 

similar for milk or dairy intake. These large studies have adequate power to detect clinically relevant effect sizes. 

Therefore it seems unlikely that meta-analysis would alter our conclusions that there is no association between dietary 

calcium intake and fracture risk.  

 

We have addressed this issue in the Discussion:  

“We did not perform a quality assessment of the cohort studies, although we included only those studies with a 

prospective cohort design, considered to be the strongest observational methodology. Generally, observational studies 
are considered to have a higher risk of bias than large well-conducted RCTs. Tools for assessing quality of 

observational studies are available but they often focus on reporting of studies rather than topic-specific issues, such 

as methods of assessment of dietary calcium intake, methods of fracture assessment, categorization of dietary calcium 

intake in statistical models and inclusion of covariates in those models. Such factors are likely to be extremely 

influential in the results of the cohort studies but are either not easily assessed or not able to be assessed. If we 

limited our results to cohort studies with more than 100 fractures where fracture risk by baseline dietary calcium 

intake was reported for at least 3 groups, most studies reported no association between baseline dietary calcium and 

fracture (5/7 for total fracture, 6/8 for hip fracture, 1/1 for vertebral fracture, and 3/4 for forearm fracture). The 

results from these large studies are similar to the overall results and each study has adequate power to detect 

clinically relevant effect sizes.”  
 

 

2. Since a pooled individual data analysis probably is not feasible, a meta-regression approach taking into account the 

level of dietary calcium intake in the different (high-quality) cohort studies would be of value.11 12 Moving from a 

calcium intake from 200 mg/day to an intake of 400 mg/day might not have the same impact on fracture risk as a 

change in intake from 800 mg/day to 1000 mg/day. If a meta-regression approach is not practically feasible, an 

explanation in the manuscript to why would be of value for the reader.  

 

Response:  
There are two issues with doing a meta-regression of cohort studies. Firstly, the study must report baseline calcium 

intake in 3 or more groups, and our understanding is that available statistical techniques require the number of events 

for each of these groups. For dietary calcium, that leaves 4 studies for total fracture, 7 for hip fracture, 2 for forearm 

fracture and 1 for vertebral fracture with sufficient information for a meta-regression. Likewise, there are few studies 

for either milk or dairy intake. We do not think that there are sufficient studies to undertake meta-regression.  

 

A second issue is the validity of the technique. The most commonly used technique assumes a log-linear relationship 

between dietary calcium intake and fracture risk, but the summary data from the studies we have gathered together 

do not necessarily support such a relationship. We are aware of other statistical approaches to meta-regression, but 

think such complex analyses fall beyond the scope of the manuscript. A second concern with the approach is whether 
it is appropriate to pool data from different studies where the baseline calcium intake is very different. For example, 

should data for a calcium intake of 800 mg/day where the population intake is 400 mg/d be aggregated with data for 

an intake of 800 mg/day when the population intake is 1000 mg/d? We agree with the author that an individual 

patient data analysis is the best way to approach this issue.  

 

We have addressed this in the text of the Discussion.  

 

“We did not perform meta-regression analyses because there were few studies that reported sufficient data for such 

an analysis. Individual patient data analyses might be of value in further exploring the relationship between baseline 
calcium intake and fracture risk.  

 

 

3. The strong part of the manuscript is the meta-analysis of the RCTs. However, to better understand a possible dose-

response relationship, a meta-regression would also be of value for the analysis of the RCTs. The authors have 

conducted a subgroup analysis by dichotomizing average dietary calcium intake of the different studies to those with 

an intake below or above 800 mg/day but this is a rather crude approach. For the outcome hip fracture there was a 

tendency of an interaction between calcium supplements and dietary calcium intake with a p-value of interaction = 

0.05. A meta-regression would refine the method (or a pooled data analysis even more). According to studies 
regarding calcium losses (urine, feces and sweat), we need to replace approximately 250 mg calcium per day. 

Although there seem to exist long-term adaptational processes to a low calcium intake,13 there ought to be an 

average lower threshold in intake. By a meta-regression, the authors have the possibility to help us discover such a 

threshold. 

 

Response:  

As with the previous point, we agree that an individual patient analysis would be useful in exploring this issue further. 

We do not think that a trial-level meta-regression will address the issue the Reviewer raises. This approach assesses 

whether there is a linear relationship between the log relative risk for each study and the mean baseline calcium 

intake. Thus, the technique can be used to assess whether risk reductions are greater in studies with lower mean 
baseline calcium intake than studies with higher mean baseline intake (using a linear model). However, this would not 

address the important question of whether individuals with low baseline calcium intake benefit more from calcium 

supplements than those with a high intake within studies since only the mean baseline intake is considered. Nor would 

it address the issue of whether there is a threshold above which further calcium intake has little effect (or other non-

linear relationships). Individual patient data are required to address both questions.  

 

We have assessed these issues previously in our calcium supplement trial (ref 90). We did not find differential effects 

of calcium supplements on bone density or fractures when the cohort was grouped by quintile of baseline calcium 



intake.  

 

For these reasons, as well as the comments by Reviewer 1 about the length of the paper, we have not added meta-

regression analyses to the paper. For the Reviewer’s interest, the results of a mixed-effects meta-regression were that 
there was no linear relationship between log relative risk and baseline calcium intake for total fracture (16 studies, 

P>0.9), hip fracture (10 studies, P=0.3), or spine fracture (10 studies, P=0.5). There was a weak linear relationship 

for forearm fracture (7 studies, slope 0.128/ 100 mg/d , P=0.038)  

 

 

4. The authors on p 16 discuss further calcium supplement studies with BMD as an outcome but I would like to make a 

cautionary comment. Several randomized studies have indeed shown that calcium supplements can reduce bone loss. 

The question whether the observed preservation of bone by calcium supplements is a transient or a steady state effect 

has, however, been thoroughly discussed. Bone is constantly renewed at an average rate of 10% per year but the rate 
of the remodeling process is not similarly distributed throughout the skeleton. It is higher in cancellous bone, which is 

more abundant in the vertebrae and in the metaphyseal regions of the long bones, i.e., the osteoporotic fracture-

relevant sites, than in cortical bone. An increase in the intake of calcium suppresses the number of bone-remodeling 

sites, leading to an apparent increase in bone density. It has also been observed in several studies that the rate of 

bone loss is significantly lower in the first year of calcium supplementation than in the second year, especially at 

regions where more than half of the bone content is of the cancellous type. Furthermore, the long-term (3–4 years) 

preservation of bone by calcium supplements has been observed mainly at sites such as the radius and total body with 

a predominance of cortical bone, with an annual turnover rate of only 2–3%. This slow rate of cortical bone turnover 

implies that a steady state is reached many years later than in cancellous bone. The long-term effect of additional 

calcium on fracture prevention is therefore not readily revealed by or extrapolated from randomized bone density 
studies.  

 

Response:  

Thank you for this helpful comment. We have added text to the penultimate paragraph of the Discussion that 

addresses this point.  

 

“The effects of increasing dietary calcium intake on bone mineral density in the general population and in specific 

subgroups considered most likely to benefit from this intervention should be examined before large RCTs with fracture 

as an endpoint are considered, although it should not be assumed that short term changes in bone density will be 
sustained or translate into fracture prevention.99  

 

 

5. P10 , line 20. Many should not regard a point estimate of 0.5 as a weak relative risk reduction. Maybe the wording 

can be changed.  

 

Response:  

We have reworded the sentence to clarify that an association in an observational study is considered weak if the 

relative risk falls between 0.5 and 2.0. The cited reference describes the rationale for this in detail, essentially because 

most associations from epidemiological studies that fall between 0.5 and 2.0 are not confirmed if tested in randomised 
trials. We do agree that if a factor was found to reduce risk by 50% in an RCT, that would be a considered a strong 

risk reduction.  

 

“Of these 15 associations, 14 reported a numeric relative risk estimate and 11/14 of these estimates were between 

0.5 and 2.0, which are considered weak associations in observational studies.72  

 

 

6. The NNT for calcium compared to bone-specific drugs is not readily comparable. Firstly, RCTs done for the 

evaluation of bisphosphonates and denosumab have to a large extent been performed in women with osteoporosis. No 
clinical fracture risk reduction has for alendronate and denosumab been seen in osteopenic women. Many RCTs 

evaluating the effect of calcium have recruited community-dwelling women and men (although the Chapuy study is an 

exception) without taking into consideration BMD. Therefore, the basal rate of fracture differs in the studies for the 

evaluation of calcium and in the studies for the evaluation of bisphosphonates/denosumab, which will affect the 

absolute risk of fracture and therefore the value of NNT. Secondly, since few studies have lasted for 5 years (with 

intact placebo-control), it might also be problematic to extrapolate the results to this length of time.  

 

Response:  

We acknowledge this point and have deleted this section from the text.  
 

 

7. Can the authors to the reader explain the discrepancy in their new study results regarding calcium supplements 

alone and hip fracture risk, and those provided in earlier meta-analyses14 15 (higher risk of hip fracture with calcium 

supplementation).  

 

Response:  

We do not think there is a substantial difference between these 3 meta-analyses. In Ref 14, the RR (95% CI) for 

calcium monotherapy from 4 studies was 1.64 (1.02, 2.64), and in Ref 15 from 3 studies was 1.50 (1.06, 2.12). In the 

current meta-analysis, we included 7 studies and the relative risk was 1.51 (0.93,2.48). Thus, the effect estimates 
from the 3 analyses are very similar. The confidence intervals differ because of the different weighting given to the 

studies in the analyses and the different heterogeneity present in the pooled analyses.  

 

 

8. In the discussion the problem with publication bias could be emphasized more strongly, for example in the 

concluding last sentences.  

 

Response:  



We have added text to the second and final paragraphs of the Discussion to address this.  

 

“Funnel plots were also asymmetric with more small-moderate sized studies reporting risk reductions in total, 

vertebral and forearm fracture with calcium supplements than expected, raising the possibility of publication bias.”  
 

“There was no risk reduction in fracture at any site in pooled analyses of the RCTs at lowest risk of bias, and there was 

evidence of publication bias in small-moderate sized trials.”  

 

 

9. Minor comment 1. Some point estimates in Figure 1 seem to be lacking (Baron, Bonnick, Reid and Baron again). For 

some estimates it can be explained by no fracture in one treatment arm but not all. In addition, Dawson-Hughes from 

1997 has an estimate of hip fracture despite no hip fracture in the active treatment arm? How come? It should not be 

possible to calculate a RR without an outcome.  
 

Response:  

When a trial has no events, it does not contribute to the meta-analysis. Some investigators choose to show such trials 

in the Forest plots. When event numbers and totals are displayed on the Figure, including trials with no events can be 

misleading. The numbers for a study will be displayed (eg 0/214 0/107 for hip fracture for Reid 2008) but these 

numbers should not be included in the total, as they have not been used in the analysis. To avoid this confusion, we 

have not displayed the studies with no events in the Figures. We have added a footnote to Figures one and two 

explaining this.  

 

Trials with no events in 1 treatment arm can be incorporated into meta-analyses using continuity correction factors. A 
continuity correction factor is usually applied automatically by the software programme used, in the case of CMA (and 

RevMan), a value of 0.5 is added to each cell in the 2*2 table allowing these data to be incorporated into the meta-

analysis.  

 

 

10. Minor comment 2. P 2, line 8 of the abstract. Calcium supplements have been omitted from the objective and only 

dietary calcium is mentioned.  

 

Response:  
Thank you, we have added this in as suggested.  

 

 

Reviewer: 3  

Comments:  

Whereas it is established that essential nutrients by their very definition are essential to human health, there is 

growing concern that over supplementation is a global problem for certain nutrients. One needs robust systematic 

reviews to demonstrate this. This manuscript represents a systematic review on calcium and fracture risk that is 

methodologically sound in terms of data analysis; however the interpretation of the findings and the selection of 

studies is not. Unfortunately this systematic review is problematic in its selection of studies, its interpretation of 
results, and an overall misperception of the protective role of calcium in bone health versus a treatment role of 

osteoporosis medications. This presents a dilemma in how to interpret the findings.  

 

1. For example, the authors included all calcium supplementation trials before it was deemed ethically necessary to 

co-supplement with calcium and vitamin D. Calcium in the context of inadequate vitamin D is not as effective as 

calcium plus vitamin D. That is well established as systematically reviewed by the US Institute of Medicine and 

released as the DRI in 2011. Specifically, it was stated in this report: "The DRIs are intended to serve as a guide for 

good nutrition and provide the basis for the development of nutrient guidelines in both the United States and Canada. 

The science indicates that on average 500 milligrams of calcium per day meets the requirements of children ages 1 
through 3, and on average 800 milligrams daily is appropriate for those ages 4 through 8 (see table for the 

Recommended Dietary Allowance—a value that meets the needs of most people). Adolescents need higher levels to 

support bone growth: 1,300 milligrams per day meets the needs of practically all adolescents. Women ages 19 

through 50 and men up to 71 require on average 800 milligrams daily. Women over 50 and both men and women 71 

and older should take in 1,000 milligrams per day on average to ensure they are meeting their daily needs for strong, 

healthy bones....This thorough review found that information about the health benefits beyond bone health—benefits 

often reported in the media—were from studies that provided often mixed and inconclusive results and could not be 

considered reliable. However, a strong body of evidence from rigorous testing substantiates the importance of vitamin 

D and calcium in promoting bone growth and maintenance." Therefore, to include a mixture of calcium with and 
calcium without vitamin D does not adequately represent our current knowledge of bone biology. These nutrients are 

not mutually exclusive and therefore one cannot separate out the calcium and vitamin D studies to study the 

protective effect of nutrients on fracture risk.  

 

Response:  

We are not sure what the Reviewer’s concerns are with regard to studies of calcium without vitamin D, nor why the 

Reviewer considers it “ethically necessary” to prescribe an intervention. It is not the case that calcium and vitamin D 

supplements are always or obligatorily co-prescribed. We set out to examine the data underpinning the 

recommendations that older people should take the intake of >1000 mg/d calcium (in some recommendations 

>1200mg/d) that the Reviewer refers to. These recommendations are based on the assumption that a high calcium 
intake is necessary for bone health. The key endpoint to examine in studies of bone health in older adults is fracture- 

a clinically relevant “hard” endpoint.  

 

We included RCTs of calcium used with or without vitamin D in our meta-analyses but reported subgroup analyses for 

calcium monotherapy and calcium with vitamin D separately. The results for calcium monotherapy did not differ 

substantially from those for calcium with vitamin D, except at the hip, which is due to the influence of the Chapuy 

trials, as discussed in detail in the text. Because of the similarity of results with calcium monotherapy and calcium with 

vitamin D, we think it is appropriate to pool the trials.  



 

 

 

2. pg 13, l13-15 How do the authors justify the statement that monotherapy with calcium has similar outcomes to 

calcium + vitamin D. This is not consistent with the evidence presented.  
 

Response:  

We are not certain what evidence the Reviewer refers to. We presented the sub-group analyses in Table 6 and 

described them in the third paragraph of the calcium supplement RCTs section of the Results. These subgroup 

analyses show that there was no difference between results for calcium monotherapy and calcium with vitamin D for 3 

of the 4 fracture sites. There were differences at the hip, but we think these arise because the outlying Chapuy trial is 

included in the CaD subgroup, as explained in the Results section. We think our interpretation of the subgroup 

analyses is reasonable and does show little difference between results of calcium with or without vitamin D.  

 
 

3. The authors have a clear bias in their presentation of the risks associated with calcium supplements and CVD, which 

is misleading for the general reader. This is most clearly represented on pg 4, l17, in which all the citations are the 

authors' own. In contrast, there are many other publications that refute this hypothesis but are not presented here. A 

more representative picture of the science is required.  

 

Response:  

Cardiovascular concerns about calcium are only mentioned in two brief sentences in the manuscript, and neither 

sentence is biased or mis-representative:  

 
Introduction- “However, clinical trials of calcium supplements at doses of 1000mg/d have reported adverse effects 

including cardiovascular events,6-8 kidney stones,9 and hospitalization with acute gastrointestinal symptoms.10”  

 

Discussion- “In our RCT and subsequent meta-analyses, the cardiovascular risks of calcium were similar to,6,7 or 

exceeded8 the benefits of calcium on fracture prevention.”  

 

We are not aware of any publication that refutes the finding from our previous systematic reviews of RCTs that 

calcium supplements with or without vitamin D increase the risk of myocardial infarction (refs 7,8 in manuscript). This 

hypothesis has been examined in observational studies, but such findings should not be used to dismiss results from 
large RCTs. We are aware of 2 other meta-analyses of RCTs that examined this hypothesis (Mao Int J Cardiol. 

2013;169:106-11, and Lewis J Bone Miner Res. 2015; 30:165-75.) Both meta-analyses reported similar results to 

ours for calcium monotherapy and myocardial infarction. For calcium and vitamin D, the issue is more complicated and 

depends on what data from the WHI trial is incorporated. This has been discussed in correspondence in detail in J 

Bone Miner Res, but is beyond the scope of this manuscript. Therefore, we think it is reasonable to make statements 

that cardiovascular concerns have been raised about calcium supplements. Reviewer 1 acknowledges the importance 

of those concerns in his general comments. The other adverse effects we mention were reported by other 

investigators.  

 

 
Pg 14, first full paragraph. This is an unusual comparison of calcium supplements to prevent fracture to use of 

osteoporosis medications prescribed to treat low bone mass. Nowhere in this discussion are the side effects of these 

medications whereas there is some what of a dismissive tone to an overall reduction of all fractures of 11% through 

calcium supplements, which are lower cost and less side effects. Again, the authors' biases towards a putative role of 

calcium supplements and CVD risk is driving much of the interpretation of the results, which are not borne out by the 

data presented. Indeed, this seems to be a moot comparison given the stages of the progression of bone health to 

disease and the different temporal targets of nutritional supplements versus medications.  

 

Response:  
We have deleted the second half of this paragraph as suggested by both Reviewers 2 and 3.  

 

Our views about calcium supplements are only partly influenced by concerns about their cardiovascular safety, and 

cardiovascular concerns are only mentioned in two short sentences in the manuscript. In fact, our view is based on a 

global comparison of their benefits and all their risks. As our manuscript shows, calcium supplements have weak and 

inconsistent benefits on fractures. When efficacy of an agent is small, adverse effects assume a greater significance. 

Data from 3 large RCTs show that in each trial there were numerically more cases of a single important adverse event 

(kidney stones, hospitalisation for gastrointestinal events, or cardiovascular events) than fractures prevented. One of 

these trials was carried out by our group, but the other two trials were carried out by separate groups and the adverse 
events (kidney stones and acute gastrointestinal symptoms) were reported by those two groups. After considering the 

efficacy and safety data, we think that the risk-benefit profile for calcium supplements is unfavourable, and describe 

the data that informs this view in Paragraph 6 of the Discussion. Essentially, there are small benefits from calcium 

supplements but there are also small risks of adverse events that collectively outweigh any benefits. As we noted in 

the Introduction, a number of experts have recently recommended that calcium supplements be avoided in favour of 

dietary sources of calcium because of concerns about adverse effects of the former. Reviewer 1 stated “Certainly the 

concern that excessive supplemental calcium carries significant risk is supported by major health groups.” We think 

our views on the risk/benefit profile of calcium supplements are consistent with these interpretations. 
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