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VERSION 1 - REVIEW 

REVIEWER Yana Vinogradova  
Research Statistician  
 
Department of Primary Care  
1402 Tower Building  
University of Nottingham  
 
I declare no conflict of interest. 

REVIEW RETURNED 21/01/2012 

 

THE STUDY The weakest part of the paper is Methods. The authors have 
assumed that the reader fully understands the Finnish registry 
except for its validation. The study is not properly described in detail 
and the description of statistical analysis is rather brief and too 
technical for a general reader.  
 
The type of study is not specified in Methods. If it is a cohort study, it 
should identify the start and end of the follow-up. It is also not clear 
who entered the study: only patients with mental disorders or other 
participants as well?  
Details should be provided for the data source, the Finnish Care 
Register, in particular about the information available within it.  
Patients have been defined as having a mental health disorder if 
they were diagnosed at any time during the study period. It is not 
clear, however, how a patient was classified if for example they had 
vascularisation before diagnosis of a mental health disorder?  
Information about the number of participant should appear in Results 
rather than here.  
The term ‘mean population’ (page 7 paragraph 2) is not clearly 
defined. Is it ‘mid-year population’?  
Is there any reference available for Statistics Finland (page 2 line 
21)?  
Main outcomes were defined as ‘risk’. How was ‘risk’ defined and 
during which period?  
The term ‘offset variable’ (page 7, paragraph 4) is quite technical 
and may not be clear to a general reader. I would suggest the use of 
commoner words like the ‘number of person-years’, with appropriate 
explanations.  

RESULTS & CONCLUSIONS What was the total population size during the study period?  
Page 7 line 53 says that Table 1 presents ‘age-standardised’ rates, 

http://bmjopen.bmj.com/site/about/resources/ScholarOne_Manuscripts.pdf


but it looks more like rates stratified by age.  
Page 8 line 19: Was the pattern of decrease statistically significant?  
Page 8 line 35: What was the P-value? There should be an 
explanation in Methods of how the age gradient was assessed.  
Table 1: The title needs to make clear that the numbers are rates. 
95% confidence intervals would also be useful.  
 
The study was run on a large sample of the general population using 
a reliable data source and showed a possible inequity in access to 
health care for patients with severe mental disorders. A major 
limitation of the study is, however, that the analyses were not 
adjusted for a number of confounding factors which would affect the 
rates (this possibility is mentioned in Introduction) and therefore the 
extent of inequity. This should be mentioned in Discussion.  

 

REVIEWER Alex J Mitchell  
Consultant Psychiatrist, University of Leicester, UK  
No competing interests 

REVIEW RETURNED 23/01/2012 

 

GENERAL COMMENTS This is a large and potentially useful Nationwide register linkage 
cohort study of all residents in Finland aged 40 years or older 
focussing on hospital discharges in 1998-2009 with a diagnosis of 
coronary heart disease or mental disorder (obtained from the Care 
Register). The introduction and discussion are generally well written 
and a useful summary of the past literature. The sampling in this 
study is selective, namely previously inpatients. No attempt is made 
to separate those with a current active condition, from those with a 
historical condition – this is a common limitation in database studies. 
Patients with (admitted with) severe mental disorders (n= 164 999) 
had increased likelihood of hospital care due to coronary heart 
disease and in 40-49 year-olds also increased likelihood of 
revascularisation compared to persons without mental disorders 
(who also had CHD). Access to revascularisation was generally 
poorer among older persons with severe mental disorders again vs 
those with CHD but without SMI.  
 
Despite the very useful results which is fairly well presented in the 
tables, my main criticism is that the main body of the manuscript is 
poorly organized. It is often unclear if there authors are comparing 
SMI with any person without SMI or those with SMI and CHD with 
those with CHD alone. Results from the tables suggest both types of 
data are available. Therefore I suggest the authors re-organize the 
manuscript accordingly. Results should be logically divided into two 
sections Part 1. SMI vs No SMI and Part 2 SMI+CHD vs CHD alone. 
The outcomes of interest namely mortality and revascularization 
should ideally be examined in each part. As the authors note the 
increased rate of hospitalisations and revascularisations are likely to 
reflect the increased prevalence of coronary heart disease among 
patients with severe mental disorders and would be expected when 
comparing SMI vs No SMI. Whilst this is of interest, of even more 
interest is the examination of possible inequalities in health provision 
after controlling for CHD. This can only be clarified by comparing 
SMI+CHD vs CHD alone and ideally severity of CHD should be 
equally and populations should be demographically matched. Whilst 
matching is not mandatory, was any attempt made to do so?  
 
If there authors do not wish the subdivide as recommended, then the 



authors could delete all material from comparisons of SMI vs No SMI 
where CHD is uncontrolled and simply focus on SMI+CHD vs CHD 
Alone.  
 
Page 8 - The authors should also try and elucidate whether there is 
any relationship between high mortality and revascularization and 
between mortality and type or severity of SMI.  
 
Page 9 – The authors appear to claim that their sample was based 
on “ total populations of persons with severe mental disorders”. This 
cannot be correct as most patients with SMI are not admitted to 
hospital. Please re-word.  
 
Table 1- should be accompanied by relative risk calculation for each 
cell or replaced altogether.  
 
Tables 2,3 and 4 should contain a column for all patients (all age 
groups) combined  
 
Table 2 and the text should clarify what period mortality was 
monitored for following a diagnosis of CHD in both SMI and non-SMI 
(and possibly subgroups)  
 
Table 3 and the text should clarify what period hospitalisation was 
monitored for following a diagnosis of CHD in both SMI and non-SMI 
(and possibly subgroups). Also is it clear these were hospitalisations 
for CHD reasons?  
 
Table 4 and the text should clarify what period revascularisation was 
monitored for following a diagnosis of CHD in both SMI and non-SMI 
(and possibly subgroups).  
 
All – Please make sure your sample sizes are shown whenever a 
new subgroup or new statistical comparison is made.  

 

REVIEWER David Lawrence  
Research Professor  
The University of Western Australia  
Telethon Institute for Child Health Research  
Australia 

REVIEW RETURNED 03/02/2012 

 

GENERAL COMMENTS This study uses a national linked case register in Finland to examine 
levels of coronary care in people with and without a prior history of 
mental disorder. The study sets out to test the equity of service use 
between these population groups. There have been a few previous 
studies that have described coronary care outcomes in people with 
mental illness that have demonstrated high incidence of ischaemic 
heart disease, substantial excess mortality from IHD, yet low rates of 
surgical or medical interventions. This is an issue of substantial 
interest given the low life expectancy of people with SMI, and the 
high proportion of excess deaths in people with SMI that can be 
attributed to IHD.  
 
This study adds to the literature on cardiac care in people with SMI 
drawing on a large high quality national register over a substantial 
period of time. As Finland maintains a respected and well-funded 
universal health care system where one might expect the best 



chance for equitable outcomes to be observed across 
disadvantaged groups, the findings of inequalities of access in 
comparison to need speak to the complexity of the problem and the 
need to go beyond universal access to address these inequalities.  
 
I have some suggestions to improve the presentation of the paper:  
 
Methods  
 
It would be helpful to present the size of the comparison population 
as well as the size of the SMI populations.  
 
It would be helpful to present the overall raw numbers of events in 
the comparison and each of the SMI groups.  
 
I presume the SMI is being defined from ICD-10 as F10-F39, not F1-
F3.  
 
It is unclear from the description of the methods if the diagnosis of 
SMI preceded the hospitalisation for IHD. I presume this is the case, 
but can’t see this explicitly described.  
 
It is unclear if the study includes only new or ongoing cases. 
Clarification of the calculation of person-years at risk for the 
denominators of rates would be helpful, in terms of start and end 
points of follow-up for each person.  
 
I was confused by the statement “the psychiatric population at risk 
was defined as mean population have a severe mental disorder”. 
Could this be clarified?  
 
“A systematic statistically significant age gradient was detected” - 
was this gradient tested statistically? If so, how?  
 
Presentation  
 
The paper focuses on equity between people with and without SMI. I 
would like to see some discussion to link the equity concept to the 
measures presented in the paper. Are you talking about equity in 
outcomes, ie mortality rates should be equal across groups, or 
equity equity in access to care, ie equivalent rates of hospitalisation 
and revascularisation, or use of care proportional to need, ie higher 
vascularisation rate expected in SMI because of higher incidence of 
IHD?  
 
A key finding of the paper is differences in vascularisation rates 
compared with incidence rates and mortality rates for people with 
SMI. In addition to lower access to care there is the possibility of 
lower intervention rates due to ethical or consent issues or 
contraindications for invasive surgical procedures due to other 
conditions or treatments. Possible reasons could be discussed.  
 
The columns labelled “Others” in the tables could be better labelled 
“People with no history of SMI” or similar.  
 
A stated weakness of the study is that cases with less severe mental 
disorders are excluded from the study population. I presume they 
are included in the reference population. This should be stated if it is 
true.  
 



Suggested additional analysis  
 
The study reports hospitalisation, vascularisation and death rates for 
the same population, but the three concepts haven’t been analysed 
for the same individual. You would have the ability to take those who 
have been hospitalised for IHD, and see what proportion 
subsequently receive a revascularisation within a specific period of 
time. I think this would emphasise the relationship between the 
hospitalisation and vascularisation rates and give an indicator of 
equity in surgical care proportional to need.  

 

VERSION 1 – AUTHOR RESPONSE 

The Reviewers’ comments have been taken into account as follows:  

 

Reviewer: Yana Vinogradova  

 

1. The weakest part of the paper is Methods. The authors have assumed that the reader fully 

understands the Finnish registry except for its validation. The study is not properly described in detail 

and the description of statistical analysis is rather brief and too technical for a general reader.  

The type of study is not specified in Methods. If it is a cohort study, it should identify the start and end 

of the follow-up. It is also not clear who entered the study: only patients with mental disorders or other 

participants as well? Details should be provided for the data source, the Finnish Care Register, in 

particular about the information available within it.  

 

We have now rewritten the Methods section to give a better picture of how the cohort was formed and 

added information concerning the Care Register to the Methods section (p. 6) as indicated by the 

Reviewer.  

 

2. Patients have been defined as having a mental health disorder if they were diagnosed at any time 

during the study period. It is not clear, however, how a patient was classified if for example they had 

vascularisation before diagnosis of a mental health disorder?  

 

Due to the long natural course of the mental disorders in question patients with at least one hospital 

inpatient care episode during the study period were considered to have the disorder throughout the 

study period. This approach leads to more conservative estimates of the differences since persons 

with revascularisation before mental health diagnosis are included in the mental health group. We 

have now modified the text in the Methods section to make this clear.  

 

3. Information about the number of participants should appear in Results rather than here.  

The term ‘mean population’ (page 7 paragraph 2) is not clearly defined. Is it ‘mid-year population’?  

Is there any reference available for Statistics Finland (page 2 line 21)?  

 

The characterization of the study population has now been moved to the Results section as indicated 

by the Reviewer. Mean population refers to the average of the populations of two consequent annual 

censuses. The text has now been reformulated to make this clear. We have added a reference to 

Statistics Finland to the Methods section as indicated.  

 

4. Main outcomes were defined as ‘risk’. How was ‘risk’ defined and during which period?  

The term ‘offset variable’ (page 7, paragraph 4) is quite technical and may not be clear to a general 

reader. I would suggest the use of commoner words like the ‘number of person-years’, with 

appropriate explanations.  

 



Risk was defined as relative risk for first hospitalisation, revascularisation or death in relation to 

person years in the follow-up in 1998-2009 in each of the patient groups. The term ‘offset variable’ 

has now been removed and the text amended.  

 

5. What was the total population size during the study period?  

 

Numbers of person years for psychiatric and non-psychiatric population have been added to text.  

 

6. Page 7 line 53 says that Table 1 presents ‘age-standardised’ rates, but it looks more like rates 

stratified by age.  

 

Rates are indeed stratified by age and this has been corrected.  

 

7. Page 8 line 19: Was the pattern of decrease statistically significant? Page 8 line 35: What was the 

P-value? There should be an explanation in Methods of how the age gradient was assessed.  

 

We found statistically significant interactions between diagnosis group and age group and therefore, 

calculated risk ratios in each age group. The text has been amended to make this clear.  

 

8. Table 1: The title needs to make clear that the numbers are rates. 95% confidence intervals would 

also be useful.  

 

Amended as suggested by the Reviewer.  

 

9. The study was run on a large sample of the general population using a reliable data source and 

showed a possible inequity in access to health care for patients with severe mental disorders. A major 

limitation of the study is, however, that the analyses were not adjusted for a number of confounding 

factors which would affect the rates (this possibility is mentioned in Introduction) and therefore the 

extent of inequity. This should be mentioned in Discussion.  

 

Discussion about potential confounders that we were not able to adjust for has been added to the 

Discussion section as suggested by the Reviewer.  

 

 

Reviewer: A J Mitchell  

 

This is a large and potentially useful nationwide register linkage cohort study of all residents in Finland 

aged 40 years or older focusing on hospital discharges in 1998-2009 with a diagnosis of coronary 

heart disease or mental disorder (obtained from the Care Register). The introduction and discussion 

are generally well written and a useful summary of the past literature. The sampling in this study is 

selective, namely previously inpatients. No attempt is made to separate those with a current active 

condition, from those with a historical condition – this is a common limitation in database studies. 

Patients with (admitted with) severe mental disorders (n= 164 999) had increased likelihood of 

hospital care due to coronary heart disease and in 40-49 year-olds also increased likelihood of 

revascularisation compared to persons without mental disorders (who also had CHD). Access to 

revascularisation was generally poorer among older persons with severe mental disorders again vs 

those with CHD but without SMI.  

 

1. Despite the very useful results, which is fairly well presented in the tables, my main criticism is that 

the main body of the manuscript is poorly organized. It is often unclear if there authors are comparing 

SMI with any person without SMI or those with SMI and CHD with those with CHD alone. Results from 

the tables suggest both types of data are available. Therefore I suggest the authors re-organize the 



manuscript accordingly. Results should be logically divided into two sections Part 1. SMI vs No SMI 

and Part 2 SMI+CHD vs CHD alone. The outcomes of interest namely mortality and revascularization 

should ideally be examined in each part. As the authors note the increased rate of hospitalisations 

and revascularisations are likely to reflect the increased prevalence of coronary heart disease among 

patients with severe mental disorders and would be expected when comparing SMI vs No SMI. Whilst 

this is of interest, of even more interest is the examination of possible inequalities in health provision 

after controlling for CHD. This can only be clarified by comparing SMI+CHD vs CHD alone and ideally 

severity of CHD should be equally and populations should be demographically matched. Whilst 

matching is not mandatory, was any attempt made to do so?  

If there authors do not wish the subdivide as recommended, then the authors could delete all material 

from comparisons of SMI vs No SMI where CHD is uncontrolled and simply focus on SMI+CHD vs 

CHD Alone. Page 8 - The authors should also try and elucidate whether there is any relationship 

between high mortality and revascularization and between mortality and type or severity of SMI.  

 

We fully agree with the Reviewers that, ideally, hospitalisations and revascularisations should be 

studied within the total coronary heart disease population. However, register data in our use did not 

allow us to define a total coronary population in which access to care could be studied independent of 

service use and our results suggest that coronary hospitalisations do not occur in relation to need in 

all patient groups, especially among persons with psychotic disorders. Our analysis allows us to put 

hospitalisations and revascularisations in proportion to population at risk. We have now added figures 

plotting revascularisation rates against two proxies of need, i.e., coronary mortality and 

hospitalisations. We hope that this gives a better picture of use of coronary procedures according to 

need.  

 

Our data does not allow us to examine the effect of differences in the severity of mental disorders. 

Differences in mortality among persons with different types of mental disorders are presented in table 

2.  

 

2. Page 9 – The authors appear to claim that their sample was based on “total populations of persons 

with severe mental disorders”. This cannot be correct as most patients with SMI are not admitted to 

hospital. Please re-word.  

 

We have now re-worded the section as suggested by the Reviewer.  

 

3. Table 1- should be accompanied by relative risk calculation for each cell or replaced altogether. 

Tables 2,3 and 4 should contain a column for all patients (all age groups) combined.  

 

All age groups have been added to table 1 along with 95% confidence intervals as suggested by 

Reviewer 1 and relative risks are presented in tables 2, 3 and 4.  

 

4. Table 2 and the text should clarify what period mortality was monitored for following a diagnosis of 

CHD in both SMI and non-SMI (and possibly subgroups). Table 3 and the text should clarify what 

period hospitalisation was monitored for following a diagnosis of CHD in both SMI and non-SMI (and 

possibly subgroups). Also is it clear these were hospitalisations for CHD reasons? Table 4 and the 

text should clarify what period revascularisation was monitored for following a diagnosis of CHD in 

both SMI and non-SMI (and possibly subgroups).  

 

Amended as suggested by the Reviewer. The hospitalisations studied are hospital episodes with CHD 

as the main diagnosis. The text has been amended to make this clearer.  

 

5. All – Please make sure your sample sizes are shown whenever a new subgroup or new statistical 

comparison is made.  



 

We have now added sample sizes in person years to the paper.  

 

 

Reviewer: David Lawrence  

 

This study uses a national linked case register in Finland to examine levels of coronary care in people 

with and without a prior history of mental disorder. The study sets out to test the equity of service use 

between these population groups. There have been a few previous studies that have described 

coronary care outcomes in people with mental illness that have demonstrated high incidence of 

ischaemic heart disease, substantial excess mortality from IHD, yet low rates of surgical or medical 

interventions. This is an issue of substantial interest given the low life expectancy of people with SMI, 

and the high proportion of excess deaths in people with SMI that can be attributed to IHD.  

 

This study adds to the literature on cardiac care in people with SMI drawing on a large high quality 

national register over a substantial period of time. As Finland maintains a respected and well-funded 

universal health care system where one might expect the best chance for equitable outcomes to be 

observed across disadvantaged groups, the findings of inequalities of access in comparison to need 

speak to the complexity of the problem and the need to go beyond universal access to address these 

inequalities.  

 

I have some suggestions to improve the presentation of the paper:  

 

Methods  

 

1. It would be helpful to present the size of the comparison population as well as the size of the SMI 

populations.  

 

We have now added the number of person years for the comparison population to the paper.  

 

2. It would be helpful to present the overall raw numbers of events in the comparison and each of the 

SMI groups.  

 

Amended as suggested by the Reviewer.  

 

3. I presume the SMI is being defined from ICD-10 as F10-F39, not F1-F3.  

 

The Reviewer is correct. We have now changed the formulation in the text.  

 

4. It is unclear from the description of the methods if the diagnosis of SMI preceded the hospitalisation 

for IHD. I presume this is the case, but can’t see this explicitly described.  

 

Due to the long natural course of the mental disorders in question patients with at least one hospital 

inpatient care episode during the study period were considered to have the disorder throughout the 

study period. We have now modified the text in the Methods section to make this clear.  

 

5. It is unclear if the study includes only new or ongoing cases. Clarification of the calculation of 

person-years at risk for the denominators of rates would be helpful, in terms of start and end points of 

follow-up for each person. I was confused by the statement “the psychiatric population at risk was 

defined as mean population having a severe mental disorder”. Could this be clarified?  

 

The Methods section has now been rewritten to make these matters more clear.  



 

6. “A systematic statistically significant age gradient was detected” - was this gradient tested 

statistically? If so, how?  

 

We found statistically significant interactions between diagnosis group and age group and therefore, 

calculated risk ratios in each age group. The text has been amended to make this clear.  

 

7. Presentation: The paper focuses on equity between people with and without SMI. I would like to 

see some discussion to link the equity concept to the measures presented in the paper. Are you 

talking about equity in outcomes, ie mortality rates should be equal across groups, or equity in access 

to care, ie equivalent rates of hospitalisation and revascularisation, or use of care proportional to 

need, ie higher vascularisation rate expected in SMI because of higher incidence of IHD?  

 

We have now clarified the text in the introduction section to better link equity to the measures 

presented.  

 

8. A key finding of the paper is differences in vascularisation rates compared with incidence rates and 

mortality rates for people with SMI. In addition to lower access to care there is the possibility of lower 

intervention rates due to ethical or consent issues or contraindications for invasive surgical 

procedures due to other conditions or treatments. Possible reasons could be discussed.  

 

We have now added these possible explanations to the Discussion section.  

 

9. The columns labeled “Others” in the tables could be better labeled “People with no history of SMI” 

or similar.  

 

Amended as suggested by the Reviewer.  

 

10. A stated weakness of the study is that cases with less severe mental disorders are excluded from 

the study population. I presume they are included in the reference population. This should be stated if 

it is true.  

 

Our register based data did not present a possibility to identify persons with SMD without 

hospitalisation and indeed, a part of them will probably appear in the reference population. The part 

has been formulated as suggested by the Reviewer.  

 

11. Suggested additional analysis: The study reports hospitalisation, vascularisation and death rates 

for the same population, but the three concepts haven’t been analysed for the same individual. You 

would have the ability to take those who have been hospitalised for IHD, and see what proportion 

subsequently receive a revascularisation within a specific period of time. I think this would emphasise 

the relationship between the hospitalisation and vascularisation rates and give an indicator of equity in 

surgical care proportional to need.  

 

We fully agree with the Reviewers that, ideally, hospitalizations and revascularisations should be 

studied within the total coronary heart disease population. However, register data in our use did not 

allow us to define a total coronary population in which access to care could be studied independent of 

service use and our results suggest that coronary hospitalisations do not occur in relation to need in 

all patient groups, especially among persons with psychotic disorders. Our analysis allows us to put 

hospitalisations and revascularisations in proportion to population at risk. We have now added figures 

plotting revascularisation rates against two proxies of need, i.e., coronary mortality and 

hospitalizations in four patient groups. We hope that this gives a better picture of use of coronary 

procedures according to need.  



 

VERSION 2 – REVIEW 

REVIEWER Alex J Mitchell  
Consultant Psychiatrist, University of Leicester, UK  
No competing interests 

REVIEW RETURNED 01/03/2012 

 

GENERAL COMMENTS The authors have responded to most points adequately. It remains 
disappointing that the authors have not be able to stratify by both 
SMI and CHD (that is ICD-10: I20-I25, I46.1, I46.9 AND/OR ICD-10: 
F10- F39). I do not fully understand their explanation that they did 
not have "total coronary population in which access to care could be 
studied independent of service use". Surely mortality data in those 
with ICD codes for SMI+CHD vs ICD10 codes for CHD alone are 
available in this study (regardless of service use)?  
 
There is one small point that needs addressing: tables 2,3 and 4 
should contain a column for all patients (all age groups) combined. 
that is the overall effect (RR).  

 

REVIEWER Yana Vinogradova  
Research Statistician  
 
Department of Primary Care  
1402 Tower Building  
University of Nottingham  
 
I declare no conflict of interest. 

REVIEW RETURNED 07/03/2012 

 

 


