
PEER REVIEW HISTORY 

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) Danish register based study on the association between specific 
cardiovascular drugs and fragility fractures 

AUTHORS Torstensson, Maia; Hansen, Annette; Leth-Møller, Katja; Jørgensen, 
Terese; Sahlberg, Marie; Andersson, Charlotte; Kristensen, Karl; 
Ryg, Jesper; Weeke, Peter; Torp-Pedersen, Christian; Gislason, 
Gunnar; Holm, Ellen 

 

VERSION 1 - REVIEW 

REVIEWER Jaspreet Bhangu 
Trinity College Dublin, Ireland 

REVIEW RETURNED 09-Aug-2015 

 

GENERAL COMMENTS This article attempts to address the large problem of commonly 
prescribed cardiovascular medications with fractures due to falls.  
 
Positive comments: the database used is quite a large and 
comprehensive population database which allows for associations 
between these drugs and the condition in question to be explored in 
a large population.  
 
The statistics analysis is comprehensive and appropriate to answer 
the questions asked. ie they not only establish an association but 
also establish a timeline and exposure risk for each drug. This is 
perhaps the strongest point of the article which is also novel and 
deserves further exploration as these medications may be 
associated with significant outcomes depending on the length of 
exposure of each drug  
 
Negative comments:  
The outcome used is likely an inaccurate outcome or at least is 
inaccurately described. The authors state that these were patients 
who had a fracture but did not necessarily have a fall recorded. 
Although the fractures which the authors state were studied 
commonly result from a fall they do not all share a common 
mechanism and therefore the conclusion that they can be grouped 
as one common outcome is false. Perhaps a more accurate 
description is that these are fragility fractures and therefore more 
likely associated with frailty states rather than falls per se.  
 
This also becomes an important consideration when looking at the 
different drugs which were studied as they all have different modes 
of action. For example statins and ace inhibitor drugs have very 
different modes of action and may contribute to fractures in very 
different ways. Grouping them together and looking for one common 
outcome fails to address the different contributions that each drug 
may make to frailty and therefore fractures. This is also why the 
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discussion and conclusions do not make sense with what is 
presented as there is a long discussion and review surrounding 
different actions of cardiovascular drugs and different causes of falls 
but the drugs themselves have not been associated with falls but 
rather with fractures.  
 
Lastly the authors could significantly abbreviate the discussion by 
sticking to discussing only those aspects which their analysis has 
proven and avoid doing an entire literature review as part of a 
discussion.   

 

REVIEWER Debra Butt MD MSc CCFP FCFP 
Associate Professor, Department of Family and Community 
Medicine, University of Toronto, Toronto, Canada 

REVIEW RETURNED 12-Aug-2015 

 

GENERAL COMMENTS The paper entitled “Association between cardiovascular drugs and 
fall-related fractures” reports on the risk of fall-related fractures in 
individuals > 65 years by examining the short period of drug 
initiation. This study is useful and relevant as there are few 
published studies that currently examine this association in the 
medical literature. I would suggest some revisions to the study prior 
to acceptance.  
1. Title: I would add “specific cardiovascular drugs” as you present 
analyses based on specific drugs and not on cardiovascular drugs 
collectively.  
2. You need to state the main outcome of your study clearly in the 
introduction. This is not a study on fall outcomes but a study on 
fractures examining specific associations with certain cardiovascular 
drugs. You used ICD-10 fracture codes and assumed that you were 
capturing fall-related injuries. The main objective of your study 
needs to be specific to what you actual did.  
3. page 4, line 49: all-cause mortality not all course. Please correct.  
4. Methods:  
a) Outcome assessment: main outcome is fractures not falls as this 
was based on using ICD 10 codes that are fracture specific not fall-
related. The cause of fracture may be related to falls but ICD 10 
codes do not specify cause and causes can be secondary to other 
reasons besides falls such as trauma, malignancy, bone disorders 
etc..Usually fall outcomes can be reliably identified using emergency 
department and inpatient claims pertaining to a fall-related event. I 
suggest you correct this throughout the manuscript.  
b) Did you exclude patients with fractures pertaining to other causes 
as previously mentioned?  
c) page 6, lines 32-36: Need more clarity on how you established 
“new use” of cardiovascular drugs? Did the subjects have no use of 
any cardiovascular drugs for how long a period prior to starting the 
cardiovascular drug? How did you measure or determine this? What 
was your look-back period of no use?  
d) page 7, lines 21-22: I do not see the subanalysis on 
hypertension? Was this included as indicated?  
e) What sample size estimate would be needed to see a statistically 
significant association? This would be helpful given the multiple risk 
estimates in order to know if there is adequate power to draw 
conclusions.  
5. Results:  
a) page 7, line 41: I find the use of the decimal places quite 
confusing and misleading, is it not standard notation to use commas, 
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ie 255.936 should be 255,936? Please correct in text and in tables.  
b) page 7, line 7-8: “Furosemide with IRR…” is not a complete 
sentence. 

 

REVIEWER Mary Tinetti 
Yale School of Medicine  
New Haven Ct, USA 

REVIEW RETURNED 14-Aug-2015 

 

GENERAL COMMENTS This paper addresses an important topic that needs to be 
understood to ensure clinicians are able to balance the harms and 
benefits of cardiovascular medications in older adults. Determining 
medication effects is inherently difficult in older adults on many 
medications and with multiple conditions. Authors have attempted to 
address this complex issue. The paper is well written, although the 
methods could be more completely and clearly described as noted 
below. As noted below, while authors have attempted to address the 
concerns inherent in observational studies, I remain concerned that 
findings may represent bias and inadequate adjusted for 
confounding because of lack of data. I did have some difficulty 
understanding some of the methods as noted below. While this 
issue can be dealt with by clearer description, the lack of data on the 
population remains a problem that cannot be dealt with.  
Specific issues:  
Participants  
1. The national registry, which allows inclusion of all persons in the 
country meeting criteria is a major strengthen terms of 
generalizability of results and power to detect associations. The 
major limitation is that use of this datasource precluded access to 
the breadth of covariate data needed to determine propensity to 
receive a medication or experience a fracture. Therefore, the limited 
covariate data means that there was limited ability to account for 
biases, limiting interpretability of findings.  
Outcome  
2. Fracture is an appropriate outcome as it represents serious 
morbidity, equivalent to the strokes and MIs that cardiovascular 
medications are given to prevent. The fall-related fractures chosen 
are appropriate.  
Issues related to Medication Exposure:  
3. It isn’t clear how persons who were on a medication at the time of 
study enrollment were handled. This should be made clearer. The 
fact that authors report days of use implies this is an inception cohort 
for each medication. How were persons on a medication at 
enrollment handled in the analysis? Wetre they excluded or 
assumed to have > 180 days of use? While limiting study to those 
not previously on a cardiovascular medication allows for creation of 
an inception cohort which minimizes some biases, it also results in a 
sample that may not represent the majority of older adults at risk. 
That is, the majority of older adults have been on these medications 
for extended periods of time so this design precludes addressing the 
association between medication and fractures for the majority of 
older adults. On the other hand, including persons who have been 
on the medication for an indeterminate amount of time raises issues 
of survival bias. It would be helpful to clarify what was done and to 
note the pros and cons of the design.  
 
4. Falls and fall-related fractures are known to be multifactorial in 
nature. In terms of cardiovascular mediations, there is evidence that 
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it is the accumulated effect of cardiovascular medications, not 
necessarily a single particular medication that is associated with risk 
of fractures. Therefore, focusing on single medications in isolation of 
each other may likely give a false estimate of amount of risk. 
Similarly, doses of each medication are not included in the analysis. 
Risk of fracture likely has a dose response relationship.  
 
5. The explanation of how they calculated dosing, duration, and 
treatment periods is unclear. This should be more completely 
described. Also, the rationale for the time periods chosen isn’t clear.  
 
Covariates  
6. A major limitation of the study is the lack of functional, physical, 
psychological, disease severity, and other important data other than 
diagnoses based on claims. These data are very important in 
observational studies as they describe the propensity to receive the 
medications and the likelihood of experiencing the outcomes. 
Controlling only for disease categories is insufficient to address 
important biases such as indication and contraindication bias.  
Results  
7. The derivation of the data presented in Table 1 is unclear. As 
people were followed for many years, presumably medications were 
added (and discontinued) over time. Are these baseline data? What 
about people who had medications added or removed later? The 
50% of persons without any of the cardiovascular medications 
seems high. The percent of persons receiving a thiazide, calcium 
channel blocker, ACEI or ARB seems low for persons with 
hypertension.  
 
8. Wouldn’t it be expected, if a medication is associated with risk of 
an adverse event such as a fracture, that the risk will appear to go 
down over time because those who had the event had the 
medication discontinued? Could that explain the observation that 
IRRs seemed to move to the left over time for some medications?  
Discussion  
9. Authors note that they cannot distinguish whether the fracture was 
related to syncope. It is not clear why not as they should have a 
claim code for syncope.  
 
10. The section on potential mechanisms for fractures for the 
different medications is speculative and can be removed. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 2: I would add “specific cardiovascular drugs” as you present analyses based on specific 

drugs and not on cardiovascular drugs collectively.  

Answer: Good suggestion, we have done that  

Design  

Reviewer 3: A major limitation of the study is the lack of functional, physical, psychological, disease 

severity, and other important data other than diagnoses based on claims. These data are very 

important in observational studies as they describe the propensity to receive the medications and the 

likelihood of experiencing the outcomes. Controlling only for disease categories is insufficient to 

address important biases such as indication and contraindication bias.  

Answer: a very good point, we absolutely agree, but unfortunately, we only have the register data. 

Please also note that it took a very large sample to get acceptable power and to have detailed 

information of the list of capacities would be close to impossible.  
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Participants  

Reviewer 2: Need more clarity on how you established “new use” of cardiovascular drugs? Did the 

subjects have no use of any cardiovascular drugs for how long a period prior to starting the 

cardiovascular drug? How did you measure or determine this? What was your look-back period of no 

use?  

Reviewer 3: It isn’t clear how persons who were on a medication at the time of study enrollment were 

handled. This should be made clearer. The fact that authors report days of use implies this is an 

inception cohort for each medication. How were persons on a medication at enrollment handled in the 

analysis? Wetre they excluded or assumed to have > 180 days of use? While limiting study to those 

not previously on a cardiovascular medication allows for creation of an inception cohort which 

minimizes some biases, it also results in a sample that may not represent the majority of older adults 

at risk. That is, the majority of older adults have been on these medications for extended periods of 

time so this design precludes addressing the association between medication and fractures for the 

majority of older adults. On the other hand, including persons who have been on the medication for an 

indeterminate amount of time raises issues of survival bias. It would be helpful to clarify what was 

done and to note the pros and cons of the design.  

 

Answer: Time since initiating treatment was grouped into periods of 0-14 days, 15-30 days, 31-90 

days, 91-180 days, or >180 days. Persons who were on a specific drug at inclusion were included and 

placed in the relevant time period according to date of first prescription. We have clarified this in the 

article and we have noted that this design may give bias due to survival bias.  

 

Outcome  

Reviewer 1: The outcome used is likely an inaccurate outcome or at least is inaccurately described. 

The authors state that these were patients who had a fracture but did not necessarily have a fall 

recorded. Although the fractures which the authors state were studied commonly result from a fall 

they do not all share a common mechanism and therefore the conclusion that they can be grouped as 

one common outcome is false. Perhaps a more accurate description is that these are fragility 

fractures and therefore more likely associated with frailty states rather than falls per se.  

This also becomes an important consideration when looking at the different drugs which were studied 

as they all have different modes of action. For example statins and ace inhibitor drugs have very 

different modes of action and may contribute to fractures in very different ways. Grouping them 

together and looking for one common outcome fails to address the different contributions that each 

drug may make to frailty and therefore fractures. This is also why the discussion and conclusions do 

not make sense with what is presented as there is a long discussion and review surrounding different 

actions of cardiovascular drugs and different causes of falls but the drugs themselves have not been 

associated with falls but rather with fractures.  

Reviewer 2: You need to state the main outcome of your study clearly in the introduction. This is not a 

study on fall outcomes but a study on fractures examining specific associations with certain 

cardiovascular drugs. You used ICD-10 fracture codes and assumed that you were capturing fall-

related injuries. The main objective of your study needs to be specific to what you actual did.  

Outcome assessment: main outcome is fractures not falls as this was based on using ICD 10 codes 

that are fracture specific not fall-related. The cause of fracture may be related to falls but ICD 10 

codes do not specify cause and causes can be secondary to other reasons besides falls such as 

trauma, malignancy, bone disorders etc..Usually fall outcomes can be reliably identified using 

emergency department and inpatient claims pertaining to a fall-related event. I suggest you correct 

this throughout the manuscript.  

Did you exclude patients with fractures pertaining to other causes as previously mentioned?  

Reviewer 3: Fracture is an appropriate outcome as it represents serious morbidity, equivalent to the 

strokes and MIs that cardiovascular medications are given to prevent. The fall-related fractures 

chosen are appropriate.  
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Answer: We wanted to investigate the effect of drugs on falls. The diagnosis of falls is not a valid 

diagnosis in the Danish registers and falls are often not coded correctly in emergency departments. 

We therefore chose to use fractures as proxy for falls. However, as suggested we have changed the 

term “fall-related fractures” into fragility fractures, in order to clarify what the outcome is.  

Reviewer 3: Falls and fall-related fractures are known to be multifactorial in nature. In terms of 

cardiovascular mediations, there is evidence that it is the accumulated effect of cardiovascular 

medications, not necessarily a single particular medication that is associated with risk of fractures. 

Therefore, focusing on single medications in isolation of each other may likely give a false estimate of 

amount of risk. Similarly, doses of each medication are not included in the analysis. Risk of fracture 

likely has a dose response relationship.  

Answer: This is a good point. We did include all drugs as covariates in the Poisson models but we did 

not look at associations between falls and combination of drugs or at doses. We would like to do that 

in our next study. We have included this point in our discussion of study weaknesses.  

Reviewer 3: The explanation of how they calculated dosing, duration, and treatment periods is 

unclear. This should be more completely described. Also, the rationale for the time periods chosen 

isn’t clear.  

Answer: We have made changes in order to clarify the explanation and the choice of time periods.  

 

Reviewer 3: Wouldn’t it be expected, if a medication is associated with risk of an adverse event such 

as a fracture, that the risk will appear to go down over time because those who had the event had the 

medication discontinued? Could that explain the observation that IRRs seemed to move to the left 

over time for some medications?  

Answer: Interesting point. However, if an individual has the event, they no longer contribute with risk 

time in the Poisson analysis so this would not explain the observation that IRRs move left over time. 

However, we cannot rule out the possibility that some individuals stop taking a drug due to other 

adverse events in an early phase. Persons who still take the drug after 180 days therefore may be 

persons who tolerate the drug better than the majority and this may be part of the explanation for the 

lower IRRs with time (healthy user bias).  

 

Reviewer 3: Authors note that they cannot distinguish whether the fracture was related to syncope. It 

is not clear why not as they should have a claim code for syncope.  

Answer: What we meant to say is that unexplained falls may be due to syncopes, but will be 

anticipated and coded as falls. However, this point may not be relevant in this context and we have 

chosen to remove it.  

Reviewer 3: The derivation of the data presented in Table 1 is unclear. As people were followed for 

many years, presumably medications were added (and discontinued) over time. Are these baseline 

data? What about people who had medications added or removed later? The 50% of persons without 

any of the cardiovascular medications seems high. The percent of persons receiving a thiazide, 

calcium channel blocker, ACEI or ARB seems low for persons with hypertension.  

Answer: Table 1 is based on information from the Poisson analyses and does not represent 

individuals but periods. One person can be included in several drug user-groups. We realize that our 

explanation was insufficient and we have revised it.  

 

Discussion  

Reviewer1 : Lastly the authors could significantly abbreviate the discussion by sticking to discussing 

only those aspects which their analysis has proven and avoid doing an entire literature review as part 

of a discussion.  

Reviewer 3: The section on potential mechanisms for fractures for the different medications is 

speculative and can be removed.  

Answer: We have abbreviated the discussion as suggested.  

 

Other comments  
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Reviewer 1:  

3. page 4, line 49: all-cause mortality not all course. Please correct.  

Answer: Thanks, done.  

 

d) page 7, lines 21-22: I do not see the subanalysis on hypertension? Was this included as indicated?  

Answer: We assume that these drugs are given for either heart failure or hypertension and since 

stratification on heart failure did not make any difference in the estimates, we did not stratify on 

hypertension. We have made a correction in the text on page 7.  

 

e) What sample size estimate would be needed to see a statistically significant association? This 

would be helpful given the multiple risk estimates in order to know if there is adequate power to draw 

conclusions.  

Answer: We respectfully disagree. Calculation of sample size is useful in the planning of studies 

where the sample can be adjusted to meet the power requirements. There is general agreement that 

after the conduction of a study the appropriate way to describe uncertainty is the presentation of 

confidence limits. Since we used all information available in Denmark we did not calculate a sample 

size, but we are showing appropriate 95% confidence limits.  

 

a) page 7, line 41: I find the use of the decimal places quite confusing and misleading, is it not 

standard notation to use commas, ie 255.936 should be 255,936? Please correct in text and in tables.  

Answer: Thanks, done.  

 

b) page 7, line 7-8: “Furosemide with IRR…” is not a complete sentence.  

Answer: Thanks, Corrected. 

VERSION 2 – REVIEW 

REVIEWER Jaspreet Bhangu 
Trinity College Dublin 

REVIEW RETURNED 25-Oct-2015 

 

GENERAL COMMENTS The premise of this article is the relationship between common 
cardiovascular risk factors, medications and falls.  
Falls however have been defined by a proxy of fragility fractures. 
Again I think the authors have to be careful to justify this more 
clearly in the text. There is a large association between fragility 
fractures and falls but the two are not mutually exclusive- ie not 
every fracture is a fragility fracture and not every fracture has 
resulted from a preceding fall.  
I would suggest that the authors should stop referring to falls as the 
main outcome variable and instead stick to fragility fractures only as 
the outcome variable. This will reduce confusion and make the 
article a more accurate representation of the database which has 
been used. The association between these exposure variables and 
the outcome of fragility fractures is still a very important one that is 
well made with the data presented. I do not feel that I could make 
the same conclusion for falls as this was not accurately measured in 
the database. Please amend the introduction as well to reflect this.  
One of the main interest points for me was the association between 
diuretics and fractures but not anti-hypertensive medications and 
fractures. This may be explained by the association between diuretic 
therapy and bone health. Although calcium may not explain the 
association as the authors have pointed out, there is an association 
between sodium levels, diuretics and increases in fractures. This is 
worth exploring in greater detail as it may provide a possible 
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biological explanation for the observed associations. Kinsella S et al. 
Clin J Am Soc Nephrol. 2010 Feb; 5(2): 275–280.  
 
Important findings - diuretic therapy seems to be most associated 
with fragility fractures in the first 14 days with the effect not as strong 
as time goes on. Digoxin is associated with fragility fractures up to 
30 days. This appears to be a novel finding and would benefit from 
further exploration in the discussion. The authors have spent too 
long addressing anti-hypertensive treatment which did not show an 
association with fragility fractures in this study. Only one-two 
sentences for the anti-hypertensive therapy is needed.  
 
There is mention of heart failure stratification used but I cannot find 
what scale or measurement was used. Is this needed to be included 
in the study?  
 
Overall I think this study could be made stronger by these main 
ways  
1. change outcome variable from falls to fragility fractures- please 
amend the introduction to reflect this  
2. Highlight the novel finding of diuretic therapy as being associated 
while wnti-hypertensive medication was not (against the original 
stated hypothesis and an important finding)  
3. Highlight any biological explanations for the observed association 
including possible effects of sodium or bone health.  
4. Shorten the discussion on anti-hypertensive therapy  
5. Exclude extra analysis on heart failure  

 

REVIEWER Debra Butt MD MSc CCFP FCFP 
University of Toronto  
Toronto, Ontario, Canada 

REVIEW RETURNED 27-Oct-2015 

 

GENERAL COMMENTS I have no further comments and feel it should be accepted  

 

REVIEWER Mary Tinetti 
Yale University School of Medicine  
U.S.A. 

REVIEW RETURNED 12-Oct-2015 

 

GENERAL COMMENTS The authors have been responsive to many of the previous critiques. 
Some issues, however, do remain.  
 
1. Much of the introduction relates to the relationship between fall 
risk factors in general ,and medications in particular, and falls. 
However, the authors now more specifically focusing on fragility 
fractures. The introduction should reflect this focus.  
 
2. The study population includes all residents in Denmark age 65 
and older. However, if the point is to look at the association between 
cardiovascular medications and fragility fractures, shouldn't the 
study group be limited to those with a cardiovascular condition that 
warrants treatment with one of the study medications? At the very 
least, this would reduce the problem of indication bias, would make 
those who do and do not take a medication a bit more comparable – 
a big issue here given the lack of covariate data, and make the 
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results more clinically relvant.  
 
3. The description of the study time periods is much clearer.  
 
4. While the authors now explicitly note the limitation of the lack of 
participant data that are associated with the propensity to receive 
the medications and the likelihood of experiencing fragility fractures, 
I don't agree that having a large sample without these important data 
is an advantage over having a smaller but better defined population. 
At the very least the authors need to be extremely cautious in 
interpreting that these largely unadjusted results inform the likely 
association between the medications and fragility fractures.  
 
5. The authors now better describe the information in Table 1 but did 
not address why the frequency of use of cardiovascular medications 
was so low in this population. It is probably because a large percent 
of the study population probably did not have cardiovascular disease 
which again supports the appropriate study population being 
individuals for home the medications are indicated.  
 
6. Authors note that they do have data on the doses for the 
medications and could, therefore, relatively easily calculate 
cardiovascular medication intensity. While they state they would do 
that in their next study, it seems that this information would be an 
interesting and important component of the current manuscript. I will 
defer that decision to the editors. 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: 1  

Jaspreet Bhangu  

Trinity College Dublin  

The premise of this article is the relationship between common cardiovascular risk factors, 

medications and falls.  

Falls however have been defined by a proxy of fragility fractures. Again I think the authors have to be 

careful to justify this more clearly in the text. There is a large association between fragility fractures 

and falls but the two are not mutually exclusive- ie not every fracture is a fragility fracture and not 

every fracture has resulted from a preceding fall.  

I would suggest that the authors should stop referring to falls as the main outcome variable and 

instead stick to fragility fractures only as the outcome variable. This will reduce confusion and make 

the article a more accurate representation of the database which has been used. The association 

between these exposure variables and the outcome of fragility fractures is still a very important one 

that is well made with the data presented. I do not feel that I could make the same conclusion for falls 

as this was not accurately measured in the database. Please amend the introduction as well to reflect 

this.  

One of the main interest points for me was the association between diuretics and fractures but not 

anti-hypertensive medications and fractures. This may be explained by the association between 

diuretic therapy and bone health. Although calcium may not explain the association as the authors 

have pointed out, there is an association between sodium levels, diuretics and increases in fractures. 

This is worth exploring in greater detail as it may provide a possible biological explanation for the 

observed associations. Kinsella S et al. Clin J Am Soc Nephrol. 2010 Feb; 5(2): 275–280.  

Important findings - diuretic therapy seems to be most associated with fragility fractures in the first 14 

days with the effect not as strong as time goes on. Digoxin is associated with fragility fractures up to 

30 days. This appears to be a novel finding and would benefit from further exploration in the 

discussion. The authors have spent too long addressing anti-hypertensive treatment which did not 
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show an association with fragility fractures in this study. Only one-two sentences for the anti-

hypertensive therapy is needed.  

There is mention of heart failure stratification used but I cannot find what scale or measurement was 

used. Is this needed to be included in the study?  

 

Overall I think this study could be made stronger by these main ways:  

 

1. change outcome variable from falls to fragility fractures- please amend the introduction to reflect 

this  

Answer from the authors: We have done that.  

 

2. Highlight the novel finding of diuretic therapy as being associated while anti-hypertensive 

medication was not (against the original stated hypothesis and an important finding)  

Answer from the authors: This is highlighted in the text box “What this paper adds”, in the results 

section and in the discussion.  

 

3. Highlight any biological explanations for the observed association including possible effects of 

sodium or bone health.  

Answer from the authors: We thank the reviewer for addressing this interesting point . We have 

highlighted the possible connection between hyponatremia and falls due to cognitive effects of 

hyponatremia. However, bone health does not seem to be the reason for the association since the 

association is strong immediately after initiation of treatment and thereafter declines.  

 

4. Shorten the discussion on anti-hypertensive therapy  

Answer from the authors: Our study contributes to the scientific discussion on antihypertensives and 

falls/fragility fractures and we therefore find that this discussion has to be addressed.  

 

5. Exclude extra analysis on heart failure  

Answer from the authors: The analysis has not been excluded. The reason for performing the analysis 

was in order to check if patients who had a drug due to hypertension compared to those who had the 

same drug due to heart failure had the same risk of fracture. We found that the associations between 

fragility fractures and drugs was independent of the indication and thought that this finding supports 

the conclusion that there is a true association between drugs and fractures. Excluding this analysis 

would go against the focus on possible bias as mentioned by reviewer 3.  

 

 

Reviewer: 2  

Debra Butt MD MSc CCFP FCFP  

University of Toronto  

Toronto, Ontario, Canada  

 

Please leave your comments for the authors below  

I have no further comments and feel it should be accepted  

 

Reviewer: 3  

Mary Tinetti  

Yale University School of Medicine  

U.S.A.  

 

The authors have been responsive to many of the previous critiques. Some issues, however, do 

remain.  
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1. Much of the introduction relates to the relationship between fall risk factors in general ,and 

medications in particular, and falls. However, the authors now more specifically focusing on fragility 

fractures. The introduction should reflect this focus.  

Answer from the authors: The introduction have been revised and now better reflect the focus on 

fragility fractures  

 

2. The study population includes all residents in Denmark age 65 and older. However, if the point is to 

look at the association between cardiovascular medications and fragility fractures, shouldn't the study 

group be limited to those with a cardiovascular condition that warrants treatment with one of the study 

medications? At the very least, this would reduce the problem of indication bias, would make those 

who do and do not take a medication a bit more comparable – a big issue here given the lack of 

covariate data, and make the results more clinically relevant.  

Answer from the authors: Interesting suggestion. However, if we limit the study to those with a 

cardiovascular condition that warrants treatment with one of the study medications there is a risk that 

the bias by indication would be even worse. The cardiovascular field is characterized by strict 

guidelines and if we were to select e.g. patients with heart failure and treated/not-treated with an ACE 

inhibitor then we would know there was a reason for these patients not receiving an ACE inhibitor. 

The current solution is the best we can do unfortunately.  

We appreciate that there is a risk of confounding by indication and address this in the limitations 

section. Importantly, we do adjust for several comorbidities, including e.g. heart failure. A major 

assumption of the performed regression models is no interactions. Because the models were found 

valid, we don’t believe that the observed associations were driven by confounding by indication (i.e., 

as there were not interactions between drugs and selected comorbidities).  

 

 

3. The description of the study time periods is much clearer.  

 

4. While the authors now explicitly note the limitation of the lack of participant data that are associated 

with the propensity to receive the medications and the likelihood of experiencing fragility fractures, I 

don't agree that having a large sample without these important data is an advantage over having a 

smaller but better defined population. At the very least the authors need to be extremely cautious in 

interpreting that these largely unadjusted results inform the likely association between the 

medications and fragility fractures.  

 

Answer from authors: We agree with the reviewer. All sentences implying that ”having a large sample 

without these important data is an advantage over having a smaller but better defined population” 

have been omitted. We have acknowledged that confounding by indication may be a problem and 

have added a sentence that the associations may merely reflect the underlying condition indicated 

treatment.  

 

5. The authors now better describe the information in Table 1 but did not address why the frequency 

of use of cardiovascular medications was so low in this population. It is probably because a large 

percent of the study population probably did not have cardiovascular disease which again supports 

the appropriate study population being individuals for home the medications are indicated.  

Answer from the authors: The whole population is included in the Poisson analyses. In the table 

explanation in table 1, we have clarified that this is the case.  

 

6. Authors note that they do have data on the doses for the medications and could, therefore, 

relatively easily calculate cardiovascular medication intensity. While they state they would do that in 

their next study, it seems that this information would be an interesting and important component of the 

current manuscript. I will defer that decision to the editors.  
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Answer from the authors:  

The Danish registers contain information on tablet strength. However, it would demand much more 

programming to include doses in this study. Additionally it might introduce more bias: some very frail 

patients may be kept on low doses due to their frailty, and this would confound the true relationship 

between doses and fragility fractures. 

VERSION 3 - REVIEW 

REVIEWER Jaspreet Bhangu 
Trinity College Dublin  
Ireland 

REVIEW RETURNED 24-Nov-2015 

 

GENERAL COMMENTS Newest version reflects suggested changes accurately and adds to 
the literature in this area  
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