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VERSION 1 - REVIEW 

REVIEWER Randi Selmer  
Senior Researcher  
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I have no conflict of interest. 

REVIEW RETURNED 10-Jul-2013 

 

THE STUDY 1. Some more details on the identification of diabetic patients and 
their comorbidities in this project should be included and the web 
address to the technical report (ref 32) given. Are the comorbidities 
from the period before the diabetes diagnosis or after diagnosis? An 
alternative could be to include the description in an appendix to the 
article.  
2. I think that the statistical methods are appropriate, but I  would like 
to see a more detailed description. It could be included in an 
appendix. I would like to see an explicit description of the regression 
equations, and formulas used in the calculations. Which data are 
included in the logistic regression to calculate expected numbers? 
How do you calculate the confidence intervals? What is the mean 
crude proportion (p14 line 39), is it the proportion for the whole 
period or for each year? Describe in more details how you adjust for 
comorbidities and temporal trend in the use of lipidlowering 
medication. How do you interpret the adjusted proportions in figure 
3? You have adjusted for time trend, but the time trend is still there.  
3. Introduction:  
P 8 line 31-33: this is not quite correct. The Norwegian study 
reported that among patients with a history of cardiovascular 
disease or diabetes the medication was more common in the 
patients with the highest education, especially for women. 

RESULTS & CONCLUSIONS Results:  
4.  P18 l 3-5: “by a fifth”: To me it seems that there was a doubling 
from 2000 to 2006 or an increase  by 20 percent points? 
Similarly:  “by a quarter” : do you mean by 25 percent points?  
5. P 18 line 47-49: Has the gradient changed over time? Does the 
gradient differ between the groups?  
6.  P 19: lines 27-38:  You refer to 95% confidence intervals, but 
they are not given. The interesting question is if the slope over 
income groups changes over calendar  time and varies between 
the  three groups  and if it is smaller  after diabetes diagnosis 
compared to before diabetes diagnosis.   One suggestion is to give 
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the slope estimates (and 95% CI) over income groups for each year 
and the three groups before and after diabetes diagnosis? Does the 
slope over income groups differ before and after diabetes diagnosis? 
Does the slope decrease over time? That some differences were 
non significant is not interesting.  
6. P 19 line 55: Do you  by one fifth mean 20 percent points?  
Discussion:  
7. P21 lines 25-38: This is obvious and as expected. What do you 
mean by “increasing differences between patient groups” ?  
8. P 21 lines 45-58: Is the lack of socioeconomic differences at the 
end of the monitoring in the smallest patient group due to small 
numbers/ lack of power or has the socioeconomic gradient 
decreased over time, and is it different from the gradient in the other 
groups? See above. From figure 3 it seems to me that the income 
gradient is smaller in the group “diabetes only” than in the other 
groups even though the differences between the income groups are 
not statistically significant for the  patient group with coincident CHD 
and diabetes. Thus, I wonder what the different reimbursement 
schemes can explain.  
9. Conclusions:  
P 24 lines 56-58: How can you conclude that “more attention should 
be paid to high risk populations”? What do you mean by “high risk 
populations? 

GENERAL COMMENTS This is an interesting paper on an important topic. It utilizes the 
unique possibilities in Finland, as in the other Nordic countries, to 
examine individual level data from several registers. I have, 
however, some comments mainly to the statistical methods and 
identification of diabetic patients. Please, provide some more 
details.   

 

REVIEWER Björn Eliasson  
MD, PhD, professor  
University of Gothenburg  
Sweden 

REVIEW RETURNED 14-Jul-2013 

 

THE STUDY Some references are available in English instead of Finnish. 

GENERAL COMMENTS This is a nation-wide survey addressing the use of lipid-lowering 
medication in Finland 2000-6. The authors find that the use of such 
treatment increased during the follow-up period but that differences 
in medication use in socio-economic strata remained unchanged.  
 
It is a simple description of the assumed use of lipid-lowering 
medications on a national level but it does not attempt to explain. 
The discussion about decreasing costs and various reimbursements: 
to which extent did these aspects contribute? What about changes 
in treatment guidelines? Screening for diabetes? Furthermore, did 
the changes in treatment use have any clinical consequences?  
 
The manuscript is long and unfocused on current research 
questions. It would be very surprising if the use of lipid-lowering 
medications did not increase in any Western country . If the authors 
think the differences in the use of these medications in different 
socioeconomic groups is interesting (which they are), why were not 
these researched in greater detail (and why was it not mentioned in 
the the Aims).  
 
Currently this manuscript is not suited for a clinical journal. The 
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readers of such are interested in clinical data which this study does 
not contain.  
 
 
Critical comments:  
 
Obviously use of lipid-lowering medication was defined as a 
purchase within the defined time frames. One purchase is perhaps 
not a very good measure of continous use. Doses?  
 
The manuscript is too long. The Introduction, e.g. contains four very 
long paragraphs, the Discussion 12 paragraphs (five-six would do; 
e.g. summary of results, novel findings, international perspective, 
explanations, strengths and limitations, conclusions).  
 
It is a very significant limitation that the follow-up period stops in 
2006 (7 years ago).  
 
Newly diagnosed diabetes: definition? This is crucial if conclusions 
should be drawn regarding this specific group of patients. Why was 
not all diabetes interesting? Type 1 and type 2?  
 
Patient id‟s were obviously the link between these registers. All 
definitions and diagnoses must be listed to make the study credible, 
e.g. CHD = I20. - , etc. All such detailed information could easily be 
submitted as supplementary files. Were diagnoses used differently 
in the various registers, or were they all ICD-10 codes?  
 
There is no clinical data whatsoever (apart from age and gender). 
Lipid levels? Other risk factors such as smoking and other lifestyle 
aspects? Glycaemic control?  
 
I do not think it is acceptable to adjust for severe comorbidities such 
as cancer or dementia. These contraindicate use of lipid-lowering 
medication. Etc. These patient groups should have been excluded 
from the start.  
 
I do not feel confident that the numerous various adjustments done 
are relevant and correct, although I do not doubt that these very 
done by competent statisticians. Review by an expert in statistics 
might be needed.  
 
 
Minor comments:  
 
Language should be checked by an expert in English.  
 
I do not think it is not acceptable to refer to another journal paper 
without summarizing relevant data for the current study: ”The 
compilation of the data of diabetes population is described in detail 
elsewhere (32).”  
 
”Income was considered as a suitable measure for a socioeconomic 
position”. Why was it considered suitable? Should not incomes be 
adjusted for geographical location? What about educational level?  
 
How was information on insulin-treated vs non-insulin-treated 
diabetes used?  
 
”By far the most common of these medications were statins”. It is 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2013-003414 on 4 N

ovem
ber 2013. D

ow
nloaded from

 

http://bmjopen.bmj.com/


reasonable that these data are summarized.  
 
Sentence starting line 19 page 14 is not possible to understand.  
 
A scientific study is not very often called a ”monitoring excercise” by 
the authors.  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: Randi Selmer  

Senior Researcher  

Norwegian Institute of Public Health  

Norway  

 

I have no conflict of interest.  

 

This is an interesting paper on an important topic. It utilizes the unique possibilities in Finland, as in 

the other Nordic countries, to examine individual level data from several registers. I have, however, 

some comments mainly to the statistical methods and identification of diabetic patients. Please, 

provide some more details.  

 

1. Some more details on the identification of diabetic patients and their comorbidities in this project 

should be included and the web address to the technical report (ref 32) given. Are the comorbidities 

from the period before the diabetes diagnosis or after diagnosis? An alternative could be to include 

the description in an appendix to the article.  

 

OUR RESPONSE 1: The web address to the technical report has been added. The comorbidities 

come from the period before the diabetes diagnosis. This information has been clarified in the second 

paragraph of variable description. The definitions of comorbidities based on register data and used in 

our study are provided in the Appendix 1.  

 

2. I think that the statistical methods are appropriate, but I would like to see a more detailed 

description. It could be included in an appendix. I would like to see an explicit description of the 

regression equations, and formulas used in the calculations. Which data are included in the logistic 

regression to calculate expected numbers? How do you calculate the confidence intervals? What is 

the mean crude proportion (p14 line 39), is it the proportion for the whole period or for each year? 

Describe in more details how you adjust for comorbidities and temporal trend in the use of 

lipidlowering medication. How do you interpret the adjusted proportions in figure 3? You have 

adjusted for time trend, but the time trend is still there.  

 

OUR RESPONSE 2: In out methods, we followed the risk-adjustment approach described in Peltola 

et al. 2012 that also shows the equations. The basic idea was to use O/E measures in which O 

corresponds to observed number of cases (users of medication) in groups of interest and E is 

estimated number of cases for the same groups. This is widely used method especially in the context 

of standardized mortality ratios (SMRs).  

 

The estimated number of cases was calculated with logistic regression analysis to provide individual-

level predictions that were then aggregated to group level to obtain actual value for E. Age, sex and 

comorbidities were adjusted in the logistic regression models. After the estimation of the logistic 

regression model (with variables mentioned in the text), the predictions were calculated by using the 

estimated coefficients with the individual level realizations of variable values in a standard way.  

 

As adjusted proportions were scaled O/E-ratios, confidence intervals were calculated using well 
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known Poisson assumption (as reported in Liddell FD: Simple exact analysis of the standardised 

mortality ratio. J Epidemiol Community Health. 1984;38(1):85-8). Scaling of O/E-ratio was done using 

mean crude proportion that refers to the observed mean proportion of medication users over the 

whole observation period.  

 

As the increase in the general trend of lipid-lowering medication use was rapid during the study 

period, it was expected that the mean change in proportions on medication from the time preceding 

the diabetes diagnosis to the time following diabetes diagnosis would be higher than the standard 

risk-adjustment model would predict, because there is three years gap between pre-diabetes and 

post-diabetes measurements. We were not interested in general change but the effect of diabetes 

diagnosis on medication use and wanted to be conservative and remove the expected non-diabetes 

related change from the comparisons. This further adjustment was done by first fitting linear 

regression models for the annual proportions to obtain an estimate of slope for a trend and then 

adjusting pre-diabetes proportions and corresponding confidence intervals (by adding the expected 

trend change to proportions) so that the expected non-diabetes specific calendar-time-related change 

from pre-diabetes measurement to post-diabetes measurement period (three years) could be 

eliminated.  

 

Adjusted proportions should be interpreted as proportions that are comparable to assess the effect of 

diabetes in different groups of interest. Time trend remains as we have not adjusted the effect of time 

from all proportions, only by adjusting pre-diabetes proportions upwards so that each pre and post 

proportion would be comparable.  

 

We have now clarified the statistical methods part in the manuscript. We feel that after these 

clarifications the inclusion of technical appendix for the detailed method description should be 

unnecessary.  

 

 

3. Introduction:  

P 8 line 31-33: this is not quite correct. The Norwegian study reported that among patients with a 

history of cardiovascular disease or diabetes the medication was more common in the patients with 

the highest education, especially for women.  

 

OUR RESPONSE 3: We have now reworded the description of the Norwegian study as suggested by 

the Reviewer.  

 

Results:  

4. P18 l 3-5: “by a fifth”: To me it seems that there was a doubling from 2000 to 2006 or an increase 

by 20 percent points? Similarly: “by a quarter” : do you mean by 25 percent points?  

 

OUR RESPONSE 4: We have now rewritten the sentence as recommended.  

 

5. P 18 line 47-49: Has the gradient changed over time? Does the gradient differ between the groups?  

 

OUR RESPONSE 5: Thank you for pointing out this lack of clarity in the text. Actually the 

socioeconomic differences altered between different patient groups. Specifications to the text have 

now been added.  

 

6. P 19: lines 27-38: You refer to 95% confidence intervals, but they are not given. The interesting 

question is if the slope over income groups changes over calendar time and varies between the three 

groups and if it is smaller after diabetes diagnosis compared to before diabetes diagnosis. One 

suggestion is to give the slope estimates (and 95% CI) over income groups for each year and the 
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three groups before and after diabetes diagnosis? Does the slope over income groups differ before 

and after diabetes diagnosis? Does the slope decrease over time? That some differences were non 

significant is not interesting.  

 

OUR RESPONSE 6: Because the figure 3 would be incomprehensible with a great number of 95% 

confidence intervals, we decided in the first place to leave them out in the figure 3. Now we have 

added them as the Appendix 2. In the text we summaries the essential information regarding the 

confidence intervals for the readers.  

 

The Reviewer pointed out relevant questions about the analysis of the differences of the 

socioeconomic patterns between the three groups before and after diabetes diagnosis and changes in 

socioeconomic differences over time. However, to study these questions thoroughly would require 

extensive extra analyses and is out of the scope of the initial aims of this study. The text regarding 

95% confidence intervals has now clarified as the Reviewer pointed out.  

 

7. P 19 line 55: Do you by one fifth mean 20 percent points?  

 

OUR RESPONSE 7: Now the sentence has been rewritten as recommended.  

 

Discussion:  

8. P21 lines 25-38: This is obvious and as expected. What do you mean by “increasing differences 

between patient groups” ?  

 

OUR RESPONSE 8: Thank you for pointing out this lack of clarity in the text. Now the sentence has 

been rewritten.  

 

9. P 21 lines 45-58: Is the lack of socioeconomic differences at the end of the monitoring in the 

smallest patient group due to small numbers/ lack of power or has the socioeconomic gradient 

decreased over time, and is it different from the gradient in the other groups? See above. From figure 

3 it seems to me that the income gradient is smaller in the group “diabetes only” than in the other 

groups even though the differences between the income groups are not statistically significant for the 

patient group with coincident CHD and diabetes. Thus, I wonder what the different reimbursement 

schemes can explain.  

 

OUR RESPONSE 9: We agree with the Reviewer that our data do not provide direct evidence on the 

potential effect of reimbursement schemes or prescription practices or patient choice of whether to 

purchase the drugs with a higher price on the level of drug use. Furthermore, a small number of 

patients in the patient group with coincident CHD and diabetes widens the CIs. In the reformulated 

text is now concentrated on the diabetes only and CHD before diabetes groups.  

 

10. Conclusions:  

P 24 lines 56-58: How can you conclude that “more attention should be paid to high risk populations”? 

What do you mean by “high risk populations?  

 

OUR RESPONSE 10: Current literature suggests that diabetes is a major risk factor for cardiac 

complications while there are several other risk factors (high blood pressure, overweight) for coronary 

heart disease as well. In this context we mainly focused on the diabetes population and have now 

reformulated the sentence.  

 

 

 

Reviewer: Björn Eliasson  
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MD, PhD, professor  

University of Gothenburg  

Sweden  

 

This is a nation-wide survey addressing the use of lipid-lowering medication in Finland 2000-6. The 

authors find that the use of such treatment increased during the follow-up period but that differences 

in medication use in socio-economic strata remained unchanged.  

 

It is a simple description of the assumed use of lipid-lowering medications on a national level but it 

does not attempt to explain. The discussion about decreasing costs and various reimbursements: to 

which extent did these aspects contribute? What about changes in treatment guidelines? Screening 

for diabetes? Furthermore, did the changes in treatment use have any clinical consequences?  

 

The manuscript is long and unfocused on current research questions. It would be very surprising if the 

use of lipid-lowering medications did not increase in any Western country. If the authors think the 

differences in the use of these medications in different socioeconomic groups is interesting (which 

they are), why were not these researched in greater detail (and why was it not mentioned in the 

Aims).  

 

Currently this manuscript is not suited for a clinical journal. The readers of such are interested in 

clinical data which this study does not contain.  

 

 

OUR RESPONSE: We admit that our data lack many clinical indicators which would allow detailed 

analyses of clinical aspects of lipid lowering medication use. Unfortunately, health care registers used 

in our study do not contain such indicators and collecting them would require intensive data gathering 

based on patient records or clinical examinations, such as the EUROASPIRE III Study (see: Eur J 

Cardiovasc Prev Rehabil. 2009;16(2):121–37). Intensive data gathering brings, however, along other 

limitations. For instance, the EUROASPIRE III Study in Finland only described cardioprotective drug 

use among CHD patients hospitalised in one out of twenty hospital districts. These results are difficult 

to consider representative for the whole country. In our study, we aimed to introduce a relatively cost 

efficient approach to follow the use of lipid lowering medication in a well-defined but unselected and 

representative patient population which would allow to demonstrate trends in the use of medications, 

as well as, to assess to some extent if policy interventions are leading to the direction intended.  

 

Critical comments:  

 

11. Obviously use of lipid-lowering medication was defined as a purchase within the defined time 

frames. One purchase is perhaps not a very good measure of continuous use. Doses?  

 

OUR RESPONSE 11: In this administrative register based study we used individual-level medication 

purchases as a marker of lipid-lowering medication use. We fully agree with the Reviewer that one 

purchase does perhaps not capture continuous use but in our study we focused on the access to 

evidence based medication and we feel that one purchase may be used as a proxy for this. We agree 

that compared to, e.g., clinical trials it does not give as much information of medication use. On the 

other hand, as far as we are interested in proportions of users among the whole diabetic population, 

we consider the information on actual medication purchases on individual-level to be a very good 

proxy for prescribed medication use. Use of doses would change the whole idea of the current study, 

and the most interesting difference from our point of view is between users and non-users rather than 

on doses.  

 

12. The manuscript is too long. The Introduction, e.g. contains four very long paragraphs, the 
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Discussion 12 paragraphs (five-six would do; e.g. summary of results, novel findings, international 

perspective, explanations, strengths and limitations, conclusions).  

 

OUR RESPONSE 12: We have now shortened the Introduction and Discussion as suggested by the 

Reviewer.  

 

 

13. It is a very significant limitation that the follow-up period stops in 2006 (7 years ago).  

 

OUR RESPONSE 13: Unfortunately register-based data have some delay in collection and, in 

addition, it is very time consuming to get permissions to use data containing such detailed individual-

level data and to prepare all linkages and preprocessing. Also the time period available in the current 

data is very interesting, as it is known that large changes took place during that period. In this paper 

we investigate these trends in the use of lipid-lowering medication by disease specific and 

socioeconomic groups. If newer data will become available later, the similar analysis is quite easy to 

replicate. We have now added this limitation to the discussion section.  

 

14. Newly diagnosed diabetes: definition? This is crucial if conclusions should be drawn regarding this 

specific group of patients. Why was not all diabetes interesting? Type 1 and type 2?  

 

OUR RESPONSE 14: By the term newly diagnosed diabetes we mean diabetes patients‟ who have 

received a diabetes diagnosis within a year. We have checked the registers backwards to confirm that 

there was no earlier history of diabetes. Additionally, these patients needed to survive at least one 

year after the diabetes diagnosis in order to qualify. Focusing on newly diagnosed diabetes helps to 

standardize the cases as well as the recommended treatment practices for each of the patient groups. 

The definition of newly diagnosed diabetes is now been described more clearly in the paragraph of 

“Study data”.  

 

 

15. Patient id‟s were obviously the link between these registers. All definitions and diagnoses must be 

listed to make the study credible, e.g. CHD = I20. - , etc. All such detailed information could easily be 

submitted as supplementary files. Were diagnoses used differently in the various registers, or were 

they all ICD-10 codes?  

 

OUR RESPONSE 15: As indicated by the Reviewer the main ICD codes for diabetes and CHD have 

now been added to the text. The Hospital Discharge Register and the Cause of Death Statistics used 

ICD-codes, the Register on Medical Special Reimbursements was based on ICD-codes and clinical 

information leading to the diagnosis and on the base of this information the register includes Finnish 

codes for certain reimbursement rights for medical expenses. The Register on Reimbursed Drug 

Purchases includes information of medication using ATC codes. The definition of comorbidities 

according to register source is included in the Appendix 1.  

 

 

 

16. There is no clinical data whatsoever (apart from age and gender). Lipid levels? Other risk factors 

such as smoking and other lifestyle aspects? Glycaemic control?  

 

OUR RESPONSE 16: Unfortunately Finnish register based data do not include information of clinical 

data which has also been mentioned as a limitation of the study in the discussion section. To get a 

more detailed picture of treatment trends regarding lipid-lowering medication use we grouped the data 

by CHD status and by socioeconomic group. Please note that we have nationwide data with individual 

level socioeconomic variables: our data describe what has really happened in prescription practices 
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during the study period.  

 

17. I do not think it is acceptable to adjust for severe comorbidities such as cancer or dementia. 

These contraindicate use of lipid-lowering medication. Etc. These patient groups should have been 

excluded from the start.  

 

I do not feel confident that the numerous various adjustments done are relevant and correct, although 

I do not doubt that these very done by competent statisticians. Review by an expert in statistics might 

be needed.  

 

OUR RESPONSE 17: We were interested in proportions of medication users in the whole diabetic 

population so exclusion of certain groups was out of question. However, as pointed out by the 

Reviewer, certain observed comorbidities may be contraindications for lipid-lowering medication. 

Exclusion of these persons would have been one way to adjust the observed proportions for that, but 

we used different technique, because prevalence of comorbidities could vary between the groups. In 

practice, several comorbidities including cancer and dementia were relatively rare in the population 

and the effect of adjustment for such comorbidities had only minor effect on proportions.  

 

Please see also our response 2.  

 

 

 

Minor comments:  

 

18. Language should be checked by an expert in English.  

 

OUR RESPONSE 18: The language has now been checked by a native English speaking expert as 

requested by the Reviewer.  

 

19. I do not think it is not acceptable to refer to another journal paper without summarizing relevant 

data for the current study: ”The compilation of the data of diabetes population is described in detail 

elsewhere (32).”  

 

OUR RESPONSE 19: Please see our response 1.  

 

20. ”Income was considered as a suitable measure for a socioeconomic position”. Why was it 

considered suitable? Should not incomes be adjusted for geographical location? What about 

educational level?  

 

OUR RESPONSE 20:  

We feel that income was suitable to be used as an indicator of socioeconomic position for two 

reasons: First, among the general population education is skewed and its distribution varies to a large 

extent by age in Finland. Second, since educational level is not likely to change after young 

adulthood, income is more likely to capture the individual‟s current socioeconomic position than 

education. We have now added this to the methods section to make the choice more clear.  

 

21. How was information on insulin-treated vs non-insulin-treated diabetes used?  

 

OUR RESPONSE 21: In this study the information of insulin-treated and non-insulin-treated diabetes 

were only used as a background information, the population with diabetes consisted mainly (96%) of 

persons with non-insulin treated disease.  
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22. ”By far the most common of these medications were statins”. It is reasonable that these data are 

summarized.  

 

OUR RESPONSE 22: At national level in 2006 the distribution of lipid modifying agents (C10) were 

96% for statins (C10AA), 1% for fibrates (C10AB) and 0.5% for bile acid sequestrants (C10AC), 2% 

for other lipid modifying agents (C10AX), and 0.5% for combinations of lipid modifying agents (C10B). 

In the variables definition we used „C10‟, which covers all these lipid modifying agents in this 

therapeutic group. Throughout the study years the most common of these medications were statins. 

This sentence was meant to give some detail about the lipid-lowering medication category and it is 

now rewritten.  

 

23. Sentence starting line 19 page 14 is not possible to understand.  

 

OUR RESPONSE 23: Thank you for pointing out this lack of clarity in the text. We reworded the 

description of statistical analysis.  

 

24. A scientific study is not very often called a ”monitoring excercise” by the authors.  

 

OUR RESPONSE 24: The main focus of the study was to examine opportunities of monitoring lipid-

lowering medication use at diabetes population using registers. Now the sentence has been 

reformulated. 

VERSION 2 – REVIEW 

REVIEWER Selmer, Randi 
Norwegian Institute of Public Health, Department of 
Pharmacoepidemiology 

REVIEW RETURNED 12-Sep-2013 

 

GENERAL COMMENTS The paper has been improved and is now suitable for publication.   
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