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GENERAL COMMENTS

The authors use the Danish national health database to examine the
care and outcomes of patients with AF who also have a serious
mental disorder - depression, schizophrenia, or bipolar disorder.
They use coarsened exact matching to find similar AF patients
without those conditions for comparison. Patients with the mental
disorders have more thromboembolic and bleeding complications,
but this seems to be largely mediated by them not receiving oral
anticoagulation at the same rate.

The manuscript and analyses are generally well-done. | do have a
few questions about the methods that if clarified, could help improve
the presentation or possibly improve the analyses - in some cases |
am not sure if the details I'm asking for were not done or just not
presented explicitly.

1. I am uncertain why control for confounding is necessary when
coarsened exact matching was used. If differential stroke or bleeding
risk exists between those with mental health conditions and the
controls, why not match on those factors to begin with, to balance
these risks? | would not match on OAT therapy, however, since this
is hypothesized (and shown) to be a key mediator of excess risk. |
suppose matching on these factors would also make it impossible to
demonstrate that these factors are mediating the excess risk...but
one could also show it by having an unmatched comparison group
as well. The authors are encouraged to make their choices explicit
and to justify them, although | do not wish to dictate how they
choose to handle this.

2. 1 saw a lot of detail about how baseline variables and covariates
were defined, but | did not see anything about the codes that were
used to define the study outcomes - ischemic stroke, hemorrhagic
stroke, and fatal thromboembolic events.



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

Ideally these codes would be listed and a source cited for the
method chosen, or at least a justification. This can be done in an
appendix, although the main text should contain at least a few lines.

3. I 'am uncertain why major hemorrhage is not included as a study
outcome, only hemorrhagic stroke. If the authors consider major
hemorrhage to be too much of a heterogeneous category, may |
suggest looking at only Gl bleeding in its various forms, which is
more well-defined and represents a large percentage of non-
intracranial bleeding. There are published methods for detecting Gl
bleeding or major bleeding using ICD codes.

4. It appears from the tables and the methods that the authors
focused largely on examining whether patients were on
anticoagulants or anti-platelet agents during the year prior to AF
diagnosis. However, | do not see any explanation of the methods for
determining whether patients received these medications during the
5 years of follow-up after the AF diagnosis, nor a definition of how
much therapy was considered sufficient to say the patient received it
as opposed to not. This appears to be a key covariate that mediates
much of the between group differences in outcomes, namely that the
mental health patients received OAT less often. Therefore, the
methods for determining who received OAT need to be made
explicit, and also the data on how many patients received OAT in
each group should also be presented, whether in the main text or in
an appendix.

REVIEWER

Lars Frost, MD

Department of Medicine
Silkeborg Regional Hospital
Denmark

REVIEW RETURNED

30-Jun-2017

GENERAL COMMENTS

The authors report on outcomes of atrial fibrillation (AF) in patients
with severe mental disorders. The study is based on secondary data
sources (administrative Danish data). The author conclude that
severe mental disorders in AF patients were associated with
increased risk of ischemic and in particular hemorrhagic stroke
compared with matched comparisons. The excess rates were
explained by more comorbidity and lower user rates of oral
anticoagulation.

Comments

All major conclusions are based on non-significant findings. This is
not a problem for me as a reviewer, but could potentially lead many
readers to conclude that there are no problems associated with AF
among patients with mental disorders. Please add more weight to
arguments about the potential public health implications of these
non-significant study findings.

Would it be possible to explore in more detail why oral
anticoagulation was underused in AF patients with mental disorders.
A problem in general practice, somatic hospitals, psychiatric
hospitals, or patient reluctance?

Please define “severe” mental disorder. Why do you only count
severe depression as a severe mental disorder? Can schizophrenia
be mild? Can bipolar disorders be mild?




The ICD code F30 is the code for mania. Is mania always a bipolar
disease?

What are the criteria for “severe” depression? Do psychiatrists
always graduate in mild, moderate and severe depression, when
reporting to the patient registry?

Why did you not include all types of depression and graduated into
severe, moderate and mild? This approach would give much more
statistical power and would also give an opportunity for studying a
possible dose-response relation.

What were the ICD codes for intracranial bleed? Did intracranial
bleed include epidural bleed caused by head injury?

Figure 2 does not support the conclusion that the risk of
hemorrhagic stroke is increased among AF patients with mental
disorders.

How did you determine whether a systemic embolism was fatal or
not? Not all types of systemic embolism leads to death.

Should diagnostic bias be considered? Do patients with mental
disorders more often have a CT scan of the head? Do alcohol
drinking more often lead to a CT scan of the head?

REVIEWER

Andrea Natale
Texas Cardiac Arrhythmia Institute, Austin, Texas, USA
No Competing Interest

REVIEW RETURNED

12-Jul-2017

GENERAL COMMENTS

This is a well-written paper that has addressed a very important
topic in clinical EP; risk of stroke and fatal thromboembolic events in
AF patients with a prior diagnosis of severe mental disease.
However, there are several flaws in this paper that need to be
addressed point by point.

1. Please clarify why the patients were excluded, if they had not
been residents in Denmark for at least 1 year before date of AF
diagnosis

2. How many patients were excluded because they ‘died on the day
of AF diagnosis’ as has been stated in the ‘methods’ section?

3. Please provide information on BMI, obstructive sleep apnea and
thyroid dysfunction in the population, as that are known predictors of
AF

4. As the stroke diagnosis was based on in-hospital ICD, there is a
possibility of underestimation of stroke events that occurred outside
the in-patient facility. Is there any historic data available to estimate
what % of patients weren’t included because they either didn’t get
hospitalized for the stroke or died of it?

5. Was Transient Ischemic Attack (TIA) also included in the
thrombo-embolic events’ category? If not, please discuss why.

6. In the flow chart of the study population, it says that >15 years
were considered as eligible adults. Is that a typographical mistake or
it is so in Denmark?




7. Several anti-psychotic medications are known to be associated
with increased stroke-risk (Shin et al. PLoS One. 2015; 10(3):
€0119931; Douglas et al. BMJ 2008;337:a1227). All patients with
severe mental diseases must be receiving anti-psychotic
medications. However, neither the stroke risk was adjusted for use
of those drugs nor that topic was addressed in the ‘discussion’
section of the manuscript. Please provide the data and discuss it or
add it as a major limitation.

8. In the ‘results’, it is mentioned that the AF patients with
schizophrenia were substantially younger; please provide a p value
to validate that. In fact, please provide p values for all parameters
given in the baseline table, which would show if the clinical
characteristics were comparable between the groups or not

9. In what proportion of cases, non-compliance was responsible for
‘lower use of OAT’?

10. How many patients with CHADS2-VASc score of 2 or more, did
not receive OAT because of contraindications? What was the
thrombo-embolic event rate in that subpopulation?

11. The higher CHA2DS2-VASc score in patients with severe
depression, was also possibly driven by highest number of females
and a large proportion with hypertension and bleeding disorders, as
reported in Table 1. Please discuss that in the manuscript.

12. In the ‘discussion’ it is said that the AF patients with mental
disorders were substantially more likely to have highly supra-
therapeutic International Normalized Ratio (INR) values than those
without mental disorders. Please discuss what might be the
plausible mechanism underlying this observation.

13. In this population, excess stroke risk was seen to be majorly due
to lower use of OAT. Again, association of higher rates of
hemorrhagic stroke was detected that emphasized the importance of
cautious assessment of bleeding in this population. Please discuss,
how a balance can be maintained between oral anticoagulation and
bleeding risk in AF patients with severe mental diseases.

14. Patients with schizophrenia were observed to experience higher
mortality following a thromboembolic event than matched
comparisons. What can be a plausible explanation for that?




VERSION 1 - AUTHOR RESPONSE

Reviewer: 1

Reviewer Name: Adam Rose

Institution and Country: RAND Corporation, Boston, MA; Boston University School of Medicine, USA
Competing Interests: None declared

The authors use the Danish national health database to examine the care and outcomes of patients
with AF who also have a serious mental disorder - depression, schizophrenia, or bipolar disorder.
They use coarsened exact matching to find similar AF patients without those conditions for
comparison. Patients with the mental disorders have more thromboembolic and bleeding
complications, but this seems to be largely mediated by them not receiving oral anticoagulation at the
same rate.

The manuscript and analyses are generally well-done. | do have a few questions about the methods
that if clarified, could help improve the presentation or possibly improve the analyses - in some cases
I am not sure if the details I'm asking for were not done or just not presented explicitly.

Comment 1. | am uncertain why control for confounding is necessary when coarsened exact matching
was used. If differential stroke or bleeding risk exists between those with mental health conditions and
the controls, why not match on those factors to begin with, to balance these risks? | would not match
on OAT therapy, however, since this is hypothesized (and shown) to be a key mediator of excess risk.
| suppose matching on these factors would also make it impossible to demonstrate that these factors
are mediating the excess risk...but one could also show it by having an unmatched comparison group
as well. The authors are encouraged to make their choices explicit and to justify them, although | do
not wish to dictate how they choose to handle this.

Response: We thank the reviewer for the positive reception of our work. Before responding to the
comments raised below, we would like to explain that we found a few minor coding errors in a couple
of the covariates and in our algorithm for the CHA2DS2-VASc and HAS-BLED scores, which we
corrected during the revision. As a consequence, we have abstracted a new data set from the
registries. The number of patients are unchanged as are baseline covariates for the patients with
severe mental disorders. However, because the 1:5 match with AF patients without mental disorders
yielded slightly different comparison cohorts (as shown in the revised Table 1 and Supplementary
Table 3), event rates in the matched comparisons were changed (evident from the revised Table 2).
Due to this, the outcome estimates are slightly different but the conclusions are unchanged.
Regarding the design and analysis of our study, we have carefully considered the reviewer’s
comment. The choice of analytic strategy depends on the question being addressed. Since the
coarsened exact matching only took age, sex and year of diagnosis into account, the prevalence of
other stroke risk factors still varied widely among exposure groups and matched comparisons
(Supplementary Table 3). We aimed to address “the whole package of mental illness” including
comorbidities and lifestyle risk factors. As pointed out by the reviewer, this could have been examined
using unmatched comparison cohorts. However, as the patients differed substantially by age and sex
according to type of mental illness (e.g., the mean age of patients with schizophrenia approximately
10 years lower than those with bipolar disease or depression), we chose to pre-process the data with
CEM in order to reduce this imbalance and provided the unadjusted hazard ratio for the matched
cohorts (Figure 2). In the subsequent, sequential adjustment we sought to describe whether severe
mental illness remained associated with stroke when controlling for stroke risk factors and use of OAT
during follow-up. This seemed not to be the case, as all estimates declined toward the null in the fully
adjusted analyses.



Comment 2. | saw a lot of detail about how baseline variables and covariates were defined, but | did
not see anything about the codes that were used to define the study outcomes - ischemic stroke,
hemorrhagic stroke, and fatal thromboembolic events. Ideally these codes would be listed and a
source cited for the method chosen, or at least a justification. This can be done in an appendix,
although the main text should contain at least a few lines.

Response: We apologize for not making this clear. We have revised the revised Supplementary Table
1 to better identify all codes used to identify the study population, exposures, outcomes and baseline
covariates.

Comment 3. | am uncertain why major hemorrhage is not included as a study outcome, only
hemorrhagic stroke. If the authors consider major hemorrhage to be too much of a heterogeneous
category, may | suggest looking at only Gl bleeding in its various forms, which is more well-defined
and represents a large percentage of non-intracranial bleeding. There are published methods for
detecting Gl bleeding or major bleeding using ICD codes.

Response: We have considered the reviewer’s suggestion and agree that major bleeding is a more
appropriate outcome instead of focussing solely on haemorrhagic stroke. We have therefore revised
the analyses and manuscript accordingly and included major bleeding encompassing intracranial,
gastrointestinal and major bleeding in various anatomical positions as study outcome (reported as
“any bleeding”). We have therefore also changed the title of the manuscript in order to include the
new outcome. In additions, we plan follow-up studies on treatment disparities and anticoagulation in
AF patients with mental disorders which will address quality of treatment in more detail.

Comment 4. It appears from the tables and the methods that the authors focused largely on
examining whether patients were on anticoagulants or anti-platelet agents during the year prior to AF
diagnosis. However, | do not see any explanation of the methods for determining whether patients
received these medications during the 5 years of follow-up after the AF diagnosis, nor a definition of
how much therapy was considered sufficient to say the patient received it as opposed to not. This
appears to be a key covariate that mediates much of the between group differences in outcomes,
namely that the mental health patients received OAT less often. Therefore, the methods for
determining who received OAT need to be made explicit, and also the data on how many patients
received OAT in each group should also be presented, whether in the main text or in an appendix.

Response: It is correct that the baseline characteristics provided in Table 1 show medication usage,
including OAT, within the year prior to AF diagnosis. However, as described in the statistical methods,
the adjusted analyses also accounted for use of OAT following AF diagnosis modelled as a time-
varying covariate that shifted according to treatment status once the patient had a prescription
redemption that indicated treatment initiation. Furthermore, the Supplementary Figure 2 depicts the
distributions of time to initiation of OAT following AF diagnosis for each type of mental iliness.



Reviewer: 2

Reviewer Name: Lars Frost, MD

Institution and Country: Department of Medicine, Silkeborg Regional Hospital, Denmark Competing
Interests: None declared

The authors report on outcomes of atrial fibrillation (AF) in patients with severe mental disorders. The
study is based on secondary data sources (administrative Danish data). The author conclude that
severe mental disorders in AF patients were associated with increased risk of ischemic and in
particular hemorrhagic stroke compared with matched comparisons. The excess rates were explained
by more comorbidity and lower user rates of oral anticoagulation.

Comment from the authors: During the revision of the analyses, we found a few minor coding errors in
a couple of the covariates and in our algorithm for the CHA2DS2-VASc and HAS-BLED scores. As a
consequence, we have abstracted a new data set. The number of patients are unchanged as are
baseline covariates for the patients with severe mental disorders. However, because the 1:5 match
with AF patients without mental disorders yielded slightly different comparison cohorts (as shown in
the revised Table 1 and Supplementary Table 3), event rates in the matched comparisons were
changed (evident from the revised Table 2). Due to this, the outcome estimates are slightly different.
Moreover, in response to Reviewer 1’s third comment we have changed the study outcome
“hemorrhagic stroke” to “major bleeding”. Please refer to our response to reviewer 1 for a more
detailed description.

Comments

Comment 1. All major conclusions are based on non-significant findings. This is not a problem for me
as a reviewer, but could potentially lead many readers to conclude that there are no problems
associated with AF among patients with mental disorders. Please add more weight to arguments
about the potential public health implications of these non-significant study findings.

Response: We agree with the reviewer that there is an unfortunate tendency to equate lack of
significance with lack of effect in the medical community. Due to the relatively low number of AF
patients with severe mental disorders, our study has less precision meaning that the effect estimates
are subject to more random error as indicated by the width of the confidence interval. Regrettably,
confidence intervals are too often used as a as a surrogate test of statistical significance. Using a
confidence interval merely to determine “significance” ignores the potentially useful quantitative
information about the magnitude of effect and precision. Notwithstanding, we have revised the
conclusion of our paper to emphasize the importance of optimized coordination and integration of
care for patients with mental disorders between general somatic and psychiatric care services.

Comment 2. Would it be possible to explore in more detail why oral anticoagulation was underused in
AF patients with mental disorders. A problem in general practice, somatic hospitals, psychiatric
hospitals, or patient reluctance?

Response: We agree with the reviewer that this is a very important issue and a number of previous
studies have provided evidence for a systematic under-recognition and under-treatment of
cardiovascular diseases in patients with severe mental disorders [1-5]. However, we find that this is
beyond the scope of the present paper. In our opinion, this question is best addressed in a separate
paper with this as the primary aim. As noted in our response to Reviewer 1’s third comment, we are
currently planning a follow-up study on treatment disparities in AF patients with mental disorders.



Comment 3. Please define “severe” mental disorder. Why do you only count severe depression as a
severe mental disorder? Can schizophrenia be mild? Can bipolar disorders be mild?

Response: Unfortunately, there is little consistency in how severe mental iliness is defined in practice
and several definitions have been used in the previous literature [6]. Severe mental iliness is often
defined by the length of duration and the disability it produces. These illnesses include disorders that
produce psychotic symptoms, such as schizophrenia and schizoaffective disorder, and severe forms
of other disorders, such as severe depression and bipolar disorder. In most prior studies theses
different disorders have been lumped together as one collective category of “severe mental illness”.
However, given the distinct clinical characteristics associated with each individual disease, we felt that
it was more appropriate to analyze them separately. We therefore focused on three of the most
common: Schizophrenia, severe depression and bipolar disease.

Comment 4. The ICD code F30 is the code for mania. Is mania always a bipolar disease?

Response: We acknowledge that a diagnosis of a single manic episode may not always translate into
bipolar disease. Nonetheless, it usually occurs as part of bipolar disease. Accordingly, the ICD-10
code F30 (single manic episode) has been used to define bipolar disease in other Danish studies [7—
9]. In our data, about 12% of the patients with bipolar disease were identified because of a F30
diagnosis. Since we only included first time diagnoses, these patients may subsequently have been
diagnosed with a type of bipolar disorder.

Comment 5. What are the criteria for “severe” depression? Do psychiatrists always graduate in mild,
moderate and severe depression, when reporting to the patient registry?

Response: In ICD-10 depression is categorized into mild, moderate, and severe. There is a code for
unspecified depression but the validity of this code is low [10]. Since the duration and severity of the
depression affects the diagnosis and choice of treatment, we suspect that Danish psychiatrist use the
graduation defined by ICD-10. Moreover, the ICD-10 graduation has proven clinically useful by
predicting the long-term clinical course and outcome [11]. Furthermore, all Danish specialists in
psychiatry have completed courses in ICD-10 coding in order to improve the diagnostic reliability
among the physicians.

Comment 6. Why did you not include all types of depression and graduated into severe, moderate
and mild? This approach would give much more statistical power and would also give an opportunity
for studying a possible dose-response relation.

Response: Although we understand the reviewer’s line of thought, we did not use this strategy for
several reasons. First, in a recent Danish validation study the diagnosis of depression was confirmed
in 75.4% of the patients using a detailed questionnaire a reference. However, the validity was highest
for patients with severe depression (PPV of 82.8%) and decreased with declining severity (PPV was
76.0% for moderate depression and as low as 65.2% for mild depression) [10]. Second, including
patients with mild depression also runs the risk of exposure misclassification because an unknown
proportion of patients with mild depression would be diagnosed and treated by their general
practitioner without having an ICD-10 diagnosis. Finally, rather than striving to reach statistical
significance (please also refer to our response to the reviewer’s first comment), we were more
concerned about the completeness and validity of the diagnostic codes, and therefore decided to
focus on patients with severe mental disorders, which we suspect are more likely to be in contact with
the psychiatric hospital system.



Comment 7. What were the ICD codes for intracranial bleed? Did intracranial bleed include epidural
bleed caused by head injury?

Response: As described in the revised supplementary table 1 our definition of intracranial bleeding
included non-traumatic subarachnoid hemorrhage (ICD-10 code 160), non-traumatic intracerebral
hemorrhage (ICD-10 code 161), and other and unspecified non-traumatic intracranial hemorrhage
(ICD-10 code 162). The reason for not including intracranial bleeding subsequent to head injury was
because we inferred that risks of injury could differ for patients with mental disorders. As noted above
and in more detail in our response to Reviewer 1’s third comment we have included gastrointestinal
bleeding and major bleeding in other anatomical positions in a combined outcome of “any bleeding” in
the revised manuscript.

Comment 8. Figure 2 does not support the conclusion that the risk of hemorrhagic stroke is increased
among AF patients with mental disorders.

Response: As noted above, the outcome “hemorrhagic stroke” has been changed to any major
bleeding in response to the comment raised by reviewer 1.

Comment 9. How did you determine whether a systemic embolism was fatal or not? Not all types of
systemic embolism leads to death.

Response: We characterized thromboembolic events (ischemic stroke, systemic embolism,
pulmonary embolism or myocardial infection) as fatal if the patient died within the 30 days following
the event as done previously [12].

Comment 10. Should diagnostic bias be considered? Do patients with mental disorders more often
have a CT scan of the head? Do alcohol drinking more often lead to a CT scan of the head?

Response: The reviewer makes an important point. As noted above, several prior studies have
indicated under-recognition and under-treatment of cardiovascular and other comorbid diseases in
patients with severe mental disorders [1-5]. In the discussion of the revised manuscript, we added a
comment stating that we cannot exclude misclassification of outcomes, which may be differential
according to exposure status.



Reviewer: 3

Reviewer Name: Andrea Natale

Institution and Country: Texas Cardiac Arrhythmia Institute, Austin, Texas, USA Competing Interests:
None

Comment: This is a well-written paper that has addressed a very important topic in clinical EP; risk of
stroke and fatal thromboembolic events in AF patients with a prior diagnosis of severe mental
disease. However, there are several flaws in this paper that need to be addressed point by point.

Response: We thank the reviewer for the positive reception of our work and the many insightful
observations. Before responding to the comments raised below, we have to explain that the estimates
have changed slightly during the revisions process. When revising the analyses, we found a few
minor coding errors in a couple of the covariates and in our algorithm for the CHA2DS2-VASc and
HAS-BLED scores, which led us to abstract a new data set. The number of patients are unchanged
as are baseline covariates for the patients with severe mental disorders. However, the 1:5 match with
AF patients without mental disorders yielded slightly different comparison cohorts (as shown in the
revised Table 1 and Supplementary Table 3), event rates in the matched comparisons were changed
(evident from the revised Table 2). Due to this, the outcome estimates are slightly different. Moreover,
in response to Reviewer 1’s third comment we have changed the study outcome “hemorrhagic stroke”
to “maijor bleeding”. Please refer to our response to reviewer 1 for a more detailed explanation.

Comment 1. Please clarify why the patients were excluded, if they had not been residents in Denmark
for at least 1 year before date of AF diagnosis

Response: The reason for excluding patients, who had not been residents in Denmark for at least one
year before AF diagnosis, was to ensure sufficient clinical record history for treatment and diagnoses.
This has been clarified in the revised manuscript (please see the Methods section, page 6).

Comment 2. How many patients were excluded because they ‘died on the day of AF diagnosis’ as
has been stated in the ‘methods’ section?

Response: As described in the supplementary Figure 1 describing the assembly of the study
population, 631 patients died on the day of AF diagnosis.

Comment 3. Please provide information on BMI, obstructive sleep apnea and thyroid dysfunction in
the population, as that are known predictors of AF

Response: We acknowledge that these conditions are known risk factors for AF and stroke. However,
we do not know the completeness and validity of the coding of these conditions in the Danish patient
registry, but suspect that it is poor (see for instance reference [13] regarding the coding of weight
status in the Danish National Patient Registry). In addition, we lack laboratory data on thyroid
hormone levels. Furthermore, as the hazard ratio of stroke declined toward the null, when adjusting
for the more well described risk factors including the components of the CHA2DS2VASc and the
HAS-BLED scores, we suspected that further adjustment for BMI, sleep apnea and thyroid
dysfunction would have little additional effect. We are therefore reluctant to include further adjustment
but kindly leave it to the Editor to decide whether this is required.

Comment 4. As the stroke diagnosis was based on in-hospital ICD, there is a possibility of
underestimation of stroke events that occurred outside the in-patient facility. Is there any historic data
available to estimate what % of patients weren’t included because they either didn’t get hospitalized
for the stroke or died of it?



Response: The reviewer raises an important question. We relied on all patients with acute stroke
being registered in the Danish National Patient Registry, although it is evident that there will be
exemptions. We are unaware of studies on the proportion of patients with unrecognized stroke.
However, other studies have shown that heart disease appear to be under-diagnosed in patients with
mental illness [14,15]. We have therefore included a comment in the discussion of study limitations
stating that we cannot exclude differential misclassification of study outcome according to exposure
status. If stroke were under-diagnosed in patients with severe mental disorders, this would bias the
estimates toward the null.

Comment 5. Was Transient Ischemic Attack (TIA) also included in the thrombo-embolic events’
category? If not, please discuss why.

Response: We did not include TIA due to the documented low validity of the diagnosis in the Danish
National Patient Registry (PPV around 60% depending on the setting [16]). In addition, we suspect
that the completeness is probably lower for TIA compared with stroke due to the discrete or transitory
symptoms.

Comment 6. In the flow chart of the study population, it says that >15 years were considered as
eligible adults. Is that a typographical mistake or it is so in Denmark?

Response: In Denmark, children are under pediatric care until the age of 15. We decided to exclude
these patients since physiology, pathogenesis, symptoms, and treatment may be widely different. In
total, there were only 130 AF patients aged below 15 years.

Comment 7. Several anti-psychotic medications are known to be associated with increased stroke-
risk (Shin et al. PLoS One. 2015; 10(3): e0119931; Douglas et al. BMJ 2008;337:a1227). All patients
with severe mental diseases must be receiving anti-psychotic medications. However, neither the
stroke risk was adjusted for use of those drugs nor that topic was addressed in the ‘discussion’
section of the manuscript. Please provide the data and discuss it or add it as a major limitation.

Response: We acknowledge the reviewers criticism and have included descriptive data on the use of
antiepileptics, anticholinergics, antipsychotics, lithium and anxiolytics/hypnotics, and antidepressants
in order to better characterize patients with severe mental disorders. Moreover, we have included a
sentence in the section concerning study limitations concerning the anti-psychotic medications.

Comment 8. In the ‘results’, it is mentioned that the AF patients with schizophrenia were substantially
younger; please provide a p value to validate that. In fact, please provide p values for all parameters
given in the baseline table, which would show if the clinical characteristics were comparable between
the groups or not

Response: Table 1 contains no inferential statistics (p-values), which is in line with the current
recommendations for reporting of observational studies (STROBE statement) [17]. The data displayed
in Table 1 represent variables that could potentially confound an association between the mental
disorders and AF outcomes, and statistical significance (p-values) is not a suitable criterion to assess
confounding (see for instance reference [18] for further discussion). Furthermore, in contrast to
randomized trials, in which randomization provides a solid theoretical basis for the probability models
from which p-values are derived, such a mechanism is missing in observational studies [19]. For valid
interpretation of statistical significance testing in observational studies, several assumptions and
requirements therefore have to be met. Importantly, the interpretability of the p-value depends on the
absence of bias and confounding, because bias and confounding can influence the test size, power or
both [20]. Because these theoretical requirements are seldom met in observational studies, we
respectfully propose maintaining the current presentation of our data.



Comment 9. In what proportion of cases, hon-compliance was responsible for ‘lower use of OAT’?

Response: As described in our response to reviewer 1’s fourth comment use of OAT was determined
based on prescription redemption, which may be a limitation, as some patients may not take their
medication. In the limitations section of revised manuscript, we have emphasized that we were unable
to evaluate the quality and compliance with OAT (please see page 14).

Comment 10. How many patients with CHADS2-VASc score of 2 or more, did not receive OAT
because of contraindications? What was the thrombo-embolic event rate in that subpopulation?

Response: As noted in our comments above, the primary focus of this paper was to describe stroke
risk fatal thromboembolic events and major bleeding in AF patients with severe mental disorders. We
acknowledge that quality of OAT is a major issue, but find that investigation of contraindications in
subgroups is beyond the scope of this paper. We plan to investigate treatment disparities in a spate
follow-up paper. Moreover, due to the overall low rate of thromboembolic events, we are reluctant to
provide event rates in subgroups because we are concerned that there would be too few events to
provide meaningful estimates.

Comment 11. The higher CHA2DS2-VASc score in patients with severe depression, was also
possibly driven by highest number of females and a large proportion with hypertension and bleeding
disorders, as reported in Table 1. Please discuss that in the manuscript.

Response: We thank the reviewer for pointing our attention to the gender differences. We have
included a comment on this in the revised paper (please see page (10)). The prevalence of
hypertension was virtually the same among patients with severe depression and AF patients without
mental disorders. Bleeding disorders are not included in the CHA2DS2-VASc score.

Comment 12. In the ‘discussion’ it is said that the AF patients with mental disorders were substantially
more likely to have highly supra-therapeutic International Normalized Ratio (INR) values than those
without mental disorders. Please discuss what might be the plausible mechanism underlying this
observation.

Response: Our comment about potential supra-therapeutic INRs were made in reference to the
findings of Walker et al [21]. As we note in the discussion this should be interpreted with caution
because the finding were made in a selected subgroup including few patients.

Comment 13. In this population, excess stroke risk was seen to be majorly due to lower use of OAT.
Again, association of higher rates of hemorrhagic stroke was detected that emphasized the
importance of cautious assessment of bleeding in this population. Please discuss, how a balance can
be maintained between oral anticoagulation and bleeding risk in AF patients with severe mental
diseases.

Response: As in other patient populations, maintaining a balance between risks of stroke and
bleeding among patients with mental disorders require monitoring treatment quality (INR) of OAT.
Moreover, as emphasized in the 2016 ESC Guidelines for the management of atrial fibrillation [22]
bleeding risks during OAT should be minimized by identifying modifiable bleeding risk factors, e.qg.
hypertension should be well-controlled, concomitant antiplatelet or NSAID therapy should be as short
in duration as possible and alcohol use moderated. These efforts may be complicated by suboptimal
integration of general somatic and psychiatric care services. We might have to focus on psychiatrists
(especially in AF patients with schizophrenia or bipolar disorder) since they are most competent to
promote comprehensive medication in patients with mental disorders.



We have revised the conclusion in order to emphasize the importance of optimized coordination of
care when managing these patients in order to optimize treatment and care.

Comment 14. Patients with schizophrenia were observed to experience higher mortality following a
thromboembolic event than matched comparisons. What can be a plausible explanation for that?

Response: As discussed in our paper the underlying mechanisms are likely multifactorial. Plausible
explanations may entail both severity of iliness, comorbidity, quality of care, and factors beyond
patient care. As noted in our response to reviewer 2’s last comment prior studies have indicated that
there may be disparities in the treatment of cardiovascular diseases in patients with severe mental
disorders [1-5]. In our opinion, this call for further investigation.
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