
 

  

 

Aalborg Universitet

Disparities in oral anticoagulation initiation in patients with schizophrenia and atrial
fibrillation
A nationwide cohort study

Højen, Anette Arbjerg; Nielsen, Peter Brønnum; Riahi, Sam; Jensen, Martin; Lip, Gregory Y.
H.; Larsen, Torben Bjerregaard; Søgaard, Mette
Published in:
British Journal of Clinical Pharmacology

DOI (link to publication from Publisher):
10.1111/bcp.15337

Creative Commons License
CC BY-NC-ND 4.0

Publication date:
2022

Document Version
Publisher's PDF, also known as Version of record

Link to publication from Aalborg University

Citation for published version (APA):
Højen, A. A., Nielsen, P. B., Riahi, S., Jensen, M., Lip, G. Y. H., Larsen, T. B., & Søgaard, M. (2022). Disparities
in oral anticoagulation initiation in patients with schizophrenia and atrial fibrillation: A nationwide cohort study.
British Journal of Clinical Pharmacology, 88(8), 3847-3855. https://doi.org/10.1111/bcp.15337

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            - Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            - You may not further distribute the material or use it for any profit-making activity or commercial gain
            - You may freely distribute the URL identifying the publication in the public portal -

Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

https://doi.org/10.1111/bcp.15337
https://vbn.aau.dk/en/publications/65d744bb-0614-4123-825b-91e1a231f3a1
https://doi.org/10.1111/bcp.15337
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Aims: Schizophrenia is associated with poor anticoagulation control and clinical

prognosis in patients with atrial fibrillation (AF). Little is known about initiation of oral

anticoagulation therapy (OAC) in this patient population.

Methods: In the nationwide Danish health registries, we identified all patients with

incident AF and schizophrenia with indication for OAC treatment. Patients with

schizophrenia (n = 673) were matched 1:5 on sex, age, stroke risk score, and

calendar-period to incident AF patients without schizophrenia. We calculated

absolute risk and risk difference (RD) of OAC initiation, adjusting for stroke and

bleeding risk factors. Analyses were stratified by calendar period (2000–2011 and

2012–2018) to account for changes after the introduction of non-vitamin K OACs

(NOAC).

Results: Among patients with schizophrenia (mean age 69.5 years, 50.3% females),

33.7% initiated OAC within the first year after AF diagnosis, compared with 54.4% of

patients without schizophrenia, corresponding to an adjusted RD of �20.7

(95% confidence interval [CI]: �24.7 to �16.7). OAC initiation increased over time

regardless of schizophrenia status. During 2000–2011, 18.3% of patients with

schizophrenia and 42.9% without schizophrenia initiated OAC (adjusted RD �23.6%,

95% CI �28.8 to �18.6). During 2012–2018, this was 48.5% and 65.7%, respectively

(adjusted RD �14.4%, 95% CI �20.4 to �8.4).

Conclusion: Initiation of OAC was substantially lower among patients with AF and

schizophrenia compared with matched AF peers. These findings accentuate the

importance of close attention to disparities in initiation of OAC treatment, and

potential missed opportunities for prevention of disabling strokes in AF patients with

schizophrenia.
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1 | INTRODUCTION

Cardiovascular diseases are highly prevalent and a predominant cause

of a 10–20 year shorter life expectancy in patients with schizophrenia

compared with the general population.1 Atrial fibrillation (AF) is the

most common cardiac arrhythmia and increases the risk of stroke by

up to five-fold.2 Prior studies have shown an increased risk of stroke

and higher mortality following a thromboembolic event in AF patients

with schizophrenia compared to AF patients without schizophrenia.3,4

Oral anticoagulation therapy (OACs) reduces the incidence of

thromboembolic events and death among patients with AF.5 Despite

evidence of a benefit in patients with schizophrenia, clinicians may be

concerned about the effectiveness and safety of anticoagulation in

this clinically complex patient group.6 Prior studies have shown that

AF patients with schizophrenia have worse anticoagulation control

when treated with warfarin, and are at increased risk of major bleed-

ing than patients without schizophrenia.3,7–9 Nevertheless, non-

initiation of OAC treatment could be a missed opportunity to prevent

disabling strokes in patients with schizophrenia who could be safely

treated. Previous studies have indicated treatment disparities in

patients with severe mental disorders, where AF patients who are

eligible for anticoagulation are less likely to receive treatment.6,9 Since

these studies were confined to experienced OAC users, they did not

investigate treatment initiation. Moreover, it is unknown whether the

introduction of non-vitamin K antagonist OACs (NOAC), which have

the advantage of a more simple dosing strategy, have reduced treat-

ment disparities.

The aim of this study was to examine OAC initiation in patients

with schizophrenia diagnosed with incident AF. We tested the

hypothesis that AF patients with schizophrenia, and a treatment indi-

cation for stroke prevention, would be less likely to initiate OAC treat-

ment than AF patients without schizophrenia.

2 | METHODS

2.1 | Registry data sources

This cohort study linked three nationwide Danish registries: (1) the

National Patient Register, which contains detailed information on

more than 99% of all hospital admissions discharge with diagnoses

coded according to the International Classification of Diseases (ICD)

including psychiatric in-patient admissions10; (2) the National Pre-

scription Registry, which holds information on all redeemed prescrip-

tions by Danish residents since 1995, including Anatomic Therapeutic

Chemical classification code, dispensing date and package details for

every prescription purchase11; and (3) the Danish Civil Registration

System, which holds information on sex, date of birth, death and

emigration status of all Danish residents.12 Data were linked using the

unique civil registration number assigned to all Danish residents at

birth or immigration, allowing a true population-based study covering

all 5.6 million Danish inhabitants.13 Table S1 in the Supporting

Information provides information on codes used in the study.

The study was conducted in compliance with the General Data

Protection Regulation, and is part of North Denmark Region's record

of processing activities (File No. 2015-57-0001). Other approvals

were not necessary according to Danish legislation.

2.2 | Study population

We identified all patients discharged with a first-time hospital diagno-

sis of non-valvular AF who had an indication for OAC, between

1 January 2000 and 31 December 2017. Non-valvular AF was defined

as the presence of AF, with no prior record of mitral stenosis or

mechanical heart valve replacement. The date of hospital discharge

for AF was defined as the index date (baseline). Treatment indication

for OAC was defined according to the recommended stroke risk strat-

ification guiding OAC treatment decisions in the study period. Thus,

for patients with an AF diagnosis between 2000 and 2011, OAC

treatment indication was defined by a CHADS2 stroke risk score of

What is already known about this subject

• Atrial fibrillation is a common cardiac arrhythmia in

patients with schizophrenia and has been shown to con-

fer an increased risk of stroke and higher mortality than

in atrial fibrillation patients without schizophrenia.

• Previous studies have indicated treatment disparities in

patients with severe mental disorders, where atrial fibril-

lation patients who are eligible for anticoagulation are

less likely to receive treatment.

• These studies have been confined to experienced anti-

coagulation users, and little is known about initiation of

anticoagulation therapy in patients with schizophrenia.

What this study adds

• This nationwide study, which include data on all Danish

patients with schizophrenia diagnosed with incident atrial

fibrillation, revealed treatment initiation of anti-

coagulation therapy in patients with schizophrenia com-

pared with atrial fibrillation patients without

schizophrenia.

• These findings extend prior studies by focusing on treat-

ment initiation in anticoagulation naïve incident atrial

fibrillation patients, who had a clear recommendation for

anticoagulant treatment.

• Despite improved anticoagulation initiation over time,

substantial disparities remained which draw attention to

potential missed opportunities for prevention of disabling

strokes in patients with schizophrenia.
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≥1.14 For patients with an AF diagnosis between 2012 and 2017,

OAC treatment indication was defined by a CHA2DS2-VASc stroke

risk score of ≥1 for men and ≥2 for women.15 The CHADS2 stroke risk

score was calculated using combined baseline information on conges-

tive heart failure, hypertension, age ≥75, diabetes mellitus, prior

stroke or transient ischaemic attack.14 The CHA2DS2-VASc stroke risk

score was calculated using combined baseline information on conges-

tive heart failure, hypertension, age ≥75, diabetes mellitus, prior

stroke, transient ischaemic attack or thromboembolism, vascular dis-

ease age 65–74 years and female sex (see detailed score definitions in

Table S2 in the Supporting Information).15 We excluded patients who

had not been resident in Denmark for at least 1 year before the AF

discharge diagnosis to ensure clinical record history. Since we focused

on initiation of OAC treatment, we excluded all patients with baseline

use of either vitamin K antagonists (VKA) or NOAC, as described

previously.16

In the study population, we identified all patients with an inpa-

tient or outpatient diagnosis of schizophrenia derived from hospital

diagnosis record in the National Patient Register. To control for con-

founding for treatment initiation, we used a risk-set sampling

approach with replacement to select a 5:1 control population of

schizophrenia-free patients in the AF population matched on age, sex,

stroke risk and calendar-period of diagnosis (2000–2005, 2006–2011,

2012–2017). Stroke risk was assessed by CHADS2 scores (grouped as

1, 2 and ≥3) for patients diagnosed between 2000 and 2011, and

CHA2DS2-VASc (1, 2 and ≥3) for patients diagnosed between 2012

and 2017.

2.3 | Baseline characteristics and comorbidities

Baseline comorbidity and medication usage were ascertained from

primary or secondary hospital discharge diagnoses and/or prescription

information. Comorbidity information included cardiovascular and

metabolic diseases as well as lifestyle-related diseases. Concomitant

medication use was based on redeemed prescriptions within 365 days

before the index date. We combined baseline information into the

CHA2DS2-VASc score as described above to summarize perceived

stroke risk at baseline.15 Likewise, we summarized perceived bleeding

risk at baseline according to the HAS-BLED score combining informa-

tion on hypertension, abnormal renal or liver function, stroke or

thromboembolism, bleeding history, labile international normalized

ratio (INR) (not included because of data unavailability), elderly

(age > 65 years), drug consumption/alcohol excess (see Table S2 in

the Supporting Information for details).17

2.4 | Outcomes

We investigated initiation of OAC therapy including VKA (warfarin

and phenprocoumon) and NOAC (dabigatran, rivaroxaban, apixaban

and edoxaban), defining treatment initiation by the first redeemed

OAC prescription after AF diagnosis using records in the Danish

National Prescription registry. To assess potential non-prescription

because of short remaining life expectancy, we also included all-cause

mortality. Finally, in an exploratory, hypothesis-generating analysis,

we investigated 1-year rates of ischaemic stroke.

2.5 | Statistical analysis

Patients were followed for a maximum of 1 year after their AF

discharge diagnosis. Follow-up was administratively censored at the

outcome of interest, death, migration or study end (31 December

2018), whichever came first. Descriptive characteristics of the study

population were presented by means and standard deviations for con-

tinuous measures, counts and percentages for categorical measures.

Cumulative incidence functions (by means of the Aalen-Johansen

estimator), assuming death as a competing risk, were used to depict

OAC initiation during follow-up. We used pseudo-value regression

with an identity log-link function on a risk difference scale to compute

the absolute 1-year risk of OAC initiation comparing AF patients with

and without schizophrenia. To access to what extent the observed

risk differences could be explained by stroke or bleeding risk, we

conducted multivariate regression of pseudo-values adjusting for the

effect of the individual components of the baseline CHA2DS2-VASc

and HAS-BLED scores. We excluded age in the CHA2DS2-VASc and

HAS-BLED scores, as these were included as matching factors and

was balanced between AF patients with and without schizophrenia.

The analyses were repeated with stratification according to calendar

time before and after the introduction of NOAC in Denmark

(2000–2011 and 2012–2018), and according to CHA2DS2-VASc

score; a chi-square test was performed to statistically quantify

temporal trends. In a supplementary, hypothesis-generating analysis,

we calculated rates of ischaemic stroke per 100 person-years by time

periods (2000–2005, 2006–2011, 2012–2018) and schizophrenia

status.

To assess the robustness of our methodological approach, we

conducted a sensitivity analysis restricting the study population to

patients with a primary diagnosis of AF to ensure that AF was the

primary cause of hospital admission to increase the likelihood of

treatment indication.

All analyses were performed using STATA/MP (v. 15.1), and a

P-value of .05 was chosen as the level of statistical significance.

3 | RESULTS

We identified 238 714 patients with incident AF, who had an

indication for OAC treatment at the time of AF diagnosis

between 2000 and 2017. After exclusions, the study population

comprised 192 434 AF patients of whom 662 had schizophrenia

(Figure S1 in the Supporting Information provides a flowchart of

the study population). The mean age was 69.5 years, and the mean

CHA2DS2-VASc score was 3.1 (Table 1). AF patients with schizo-

phrenia had a higher prevalence of heart failure (35.0% vs. 28.5%)
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and diabetes (31.4% vs. 18.9%), but lower prevalence of hyperten-

sion (34.5% vs. 51.6%). The mean HAS-BLED score was 2.2 in both

groups, but alcohol-related diseases were more prevalent in

patients with schizophrenia (21.9% vs. 6.8% in patients without

schizophrenia).

The cumulative incidence curves revealed that OAC treatment

initiation was substantially lower in AF patients with schizophrenia

than in matched AF patients without schizophrenia (Figure 1). After

1 year, 33.7% of AF patients with schizophrenia had redeemed an

OAC prescription compared with 54.4% of patients with AF without

schizophrenia. This corresponded to a crude risk difference of �20.7

(95% CI: �24.7 to �16.7). The risk difference was similar after

adjusting for stroke and bleeding risk factors �19.4 (95% CI: �23.6 to

�15.3) (Table 2).

OAC initiation was lower for AF patients with schizophrenia vs.

patients without across categories of the CHA2DS2-VASc score

(Table 2). Stratification by time-period showed higher OAC initiation

over time, particularly among patients with schizophrenia: before the

introduction of NOACs, 18.3% of AF patients with schizophrenia and

42.9% of AF patients without schizophrenia redeemed an OAC

prescription within 1 year (adjusted RD �24.6%, 95% CI �29.5 to

�19.9). In the period after NOAC introduction, this increased to

48.5% and 65.7%, respectively (adjusted RD �14.4%, 95% CI �20.4

to �8.4) (Table 2). Between 2012 and 2018, NOAC accounted for

77.1% of the redeemed prescriptions in patients with AF with schizo-

phrenia, and 67.3% in matched AF patients without schizophrenia.

OAC initiation increased after introduction of NOACs regardless of

schizophrenia status and CHA2DS2-VASc score, though OAC

TABLE 1 Characteristics of patients with incident atrial fibrillation according to presence of schizophrenia, 2000–2017

Characteristic

AF patients with schizophrenia

(n = 662)

Matched AF patients without

schizophrenia (n = 3265)

Sex (females), % (n) 50.3 (333) 50.5 (1649)

Age, mean (SD) 69.5 (11.6) 69.6 (11.5)

Time period (2000–2011), % (n) 51.4 (340) 51.2 (1671)

Hospital days, mean (SD) 12.0 (16.3) 10.4 (17.1)

CHA2DS2-VASc score, mean (SD) 3.1 (1.5) 3.1 (1.5)

HAS-BLED score, mean (SD) 2.2 (1.2) 2.2 (1.1)

Comorbidity, % (n)

Heart failure 35.0 (232) 28.5 (929)

Hypertension 34.5 (232) 51.6 (1738)

Diabetes 31.4 (228) 18.9 (618)

Ischaemic stroke 18.9 (125) 18.9 (617)

Myocardial infarction 10.7 (71) 13.5 (441)

Peripheral arterial disease 9.1 (60) 8.5 (277)

Prior venous thromboembolism 6.6 (44) 5.1 (168)

Cancer 13.7 (91) 16.3 (533)

Prior bleeding event 16.3 (108) 14.5 (473)

Alcohol-related disease 21.9 (145) 6.8 (221)

Concomitant medicationa, n (%)

Aspirin 35.8 (237) 37.9 (1236)

Thienopyridines 7.9 (52) 7.9 (257)

β-blocker 23.1 (153) 35.9 (1172)

Statin 26.0 (172) 33.5 (1094)

NSAID 22.1 (146) 25.5 (832)

Renin-angiotensin inhibitors 32.0 (212) 46.2 (1509)

Non-loop diuretics 31.7 (210) 40.4 (1320)

Loop diuretics 39.0 (258) 23.4 (764)

Antipsychotics, lithium and anxiolytics/

hypnotics

85.2 (564) 25.0 (816)

Antidepressants 33.8 (224) 15.5 (505)

Antiepileptics 21.0 (139) 5.1 (167)

SD: standard deviation, AF: atrial fibrillation.
aRedeemed prescription up to 365 days before index date.
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initiation remained significantly lower among AF patients with

schizophrenia across categories of the CHA2DS2-VASc score

(Figure 2). Restricting the analyses to patients with a primary diagnosis

of AF led to similar risk differences as the main analysis, but higher

crude OAC initiation estimates in patients with and without

schizophrenia (Table S3 in the Supporting Information).

The cumulative incidence proportion of all-cause mortality is

shown in Figure S2 in the Supporting Information. At 1-year follow-

up, all-cause mortality was 33.8% in AF patients with schizophrenia

and 15.4% in AF patients without schizophrenia. Figure 3 shows the

temporal trends of OAC initiation and 1-year rates of ischaemic stroke

and all-cause mortality according to schizophrenia status. There was a

trend for increasing OAC initiation during the three time-periods,

which was evident regardless of schizophrenia status (P-value < .001).

Concurrent with increasing OAC initiation over time, rates of

ischaemic stroke decreased from 9.2 per 100 person-years in 2000–

2005 to 7.9 in 2015–2017 among patients without schizophrenia,

and fluctuated around 6.8–8.0 among patient with schizophrenia

(Table S4 in the Supporting Information). Rates of all-cause mortality

decreased from 52.9 per 100 person-years to 40.1 in patients with

schizophrenia, and from 20.3 to 15.4 in those without.

4 | DISCUSSION

Our nationwide cohort study revealed that patients with schizophre-

nia and treatment indication for stroke prevention were less likely to

initiate OAC treatment following an AF diagnosis than matched AF

patients without schizophrenia. This association remained unchanged

after controlling for differences in stroke and bleeding risk factors.

Second, OAC initiation increased following the introduction of

NOACs, but remained lower in AF patients with schizophrenia vs.

matched patients without. However, despite increase in OAC initia-

tion over time among AF patients with schizophrenia, rates of

ischaemic stroke remained unchanged over time.

Our findings are consistent with the emerging literature docu-

menting lower-intensity care provided for patients with schizophrenia

for a range of cardiovascular diseases.6,9,18–20 Prior studies have

shown that warfarin-experienced AF patients with schizophrenia are

less likely to receive OAC therapy, despite a perceived high risk of

stroke. In a cohort study of 12 190 experienced AF patients with a

mental health condition eligible for warfarin, Schmitt et al. found that

the subgroup of 575 patients with psychotic disorders were signifi-

cantly less likely to receive warfarin treatment than patients without a

mental health condition (OR 0.77, 95% CI: 0.65–0.90).6 Similarly,

Walker et al. found that 48.5% of warfarin-eligible AF patients with a

mental health condition did not receive warfarin treatment compared

to only 27.3% of patients without a mental health condition.9 Our
F IGURE 1 Cumulative incidence of oral anticoagulation therapy
in patients with atrial fibrillation with and without schizophrenia

TABLE 2 Oral anticoagulation therapy initiation in arterial fibrillation patients with schizophrenia and matched atrial fibrillation patients
without schizophrenia at one-year follow-up

Oral anticoagulation therapy (%) Unadjusted risk difference Adjusted risk differencea

Schizophrenia No schizophrenia
Schizophrenia vs. no schizophrenia
(95% CI)

Schizophrenia vs. no schizophrenia
(95% CI)

Overall 33.7 54.4 -20.7 (�24.7 to �16.7) �19.4 (�23.6 to �15.3)

2000–2011 18.3 42.9 �24.6 (�29.5 to �19.8) �23.6 (�28.8 to �18.6)

2012–2018 48.5 65.7 �17.2 (�23.0 to �11.4) �14.4 (�20.4 to �8.4)

CHA2DS2-VASc

Score 1 38.4 60.1 �21.7 (�32.3 to �11.1) �17.2 (�28.1 to �6.3)

Score 2 31.4 57.5 �26.2 (�34.3 to �18.0) �23.7 (�32.3 to �15.2)

Score ≥3 33.5 52.0 �18.5 (�23.6 to �13.4) �17.8 (�23.0 to �12.5)

aAdjusted for individual factors included in the CHA2DS2-VASc; congestive heart failure; hypertension; diabetes mellitus; prior stroke, transient ischaemic

attack or thromboembolism; vascular disease15 (age and sex where applied as matching factors in the study design); HAS-BLED; hypertension; abnormal

renal or liver function; stroke or thromboembolism; bleeding history; labile international normalized ratio (not included because of data unavailability); drug

consumption/alcohol excess.17
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study expands these prior studies by focusing on treatment initiation

in OAC naïve incident AF patients, who had a clear recommendation

for anticoagulant treatment.

Prior studies have found an increased risk of stroke in AF patients

with schizophrenia vs. without schizophrenia,3,4 which plausibly

reflect the disparities in OAC treatment initiation. Nevertheless, the

decision on OAC treatment initiation is a balance between stroke risk

and bleeding risk.5 Other studies have shown an increased risk of

major bleeding and worse anticoagulation control when treated with

warfarin in AF patients with schizophrenia vs. without.3,7–9 Thus, the

lower OAC initiation in patients with schizophrenia may reflect appro-

priate clinical concern about effectiveness and safety of anti-

coagulation in this clinically complex patient group. Further, the

1-year all-cause mortality was substantially higher in AF patients with

schizophrenia than in patients without, and we cannot exclude that

non-initiation to some extent may reflect appropriate considerations

of risk versus benefit, and patient preferences in patients with an

anticipated limited life expectancy. Recent studies have investigated

broader physicatric conditions, such as “mental health conditions”21

or bipolar/schizophrenic conditions.22 Our results support these find-

ings, and extends the current evidence to focus on AF patients who

had a clear indication for stroke prevention treatment with OAC.

Additionally, our results are underpinned by clinical endpoints, which

highlights the importance of considering the competing risk of death

when examining time-to-event outcomes in schizophrenic patients

with prevalent AF. We did not adjust for socioeconomic status. Lunde

et al. investigated the association of socioeconomic factors with treat-

ment among a general AF population, and showed that such factors

may partly explain the risk of initiating OAC treatment.23 However,

the observed association was strongly related to age and risk differ-

ences attenuated when including age in the adjustment models. Yet,

our study must be interpreted in the context of residual confounding

from lack of socioeconomic data.

Warfarin treatment has a narrow therapeutic window and is

associated with numerous food and drug interactions. The introduc-

tion of NOACs has overcome some of the drawbacks of warfarin

treatment, e.g. lower bleeding risk, in particular for intracranial

haemorrhage and continuous dose adjustment with ongoing moni-

toring of the INR values.5 In line with this, our results showed that

OAC initiation improved among patients with schizophrenia follow-

ing NOAC introduction, which reduced the gap between patients

with and without schizophrenia; nevertheless, the difference

remained substantial. From this study we cannot conclude whether

this increase in OAC initiation was driven by NOACs or due to

greater focus on disparities in cardiovascular treatment and out-

come in this vulnerable patient population.24 Nevertheless, most

AF patients with schizophrenia were treated with NOACs (72.1%)

during the period 2012–2018.

F IGURE 2 Oral anticoagulation therapy according to CHA2DS2-VASc score and time period a Individual components of the CHA2DS2-VASc
included in the adjustment: congestive heart failure; hypertension; diabetes mellitus; prior stroke, transient ischaemic attack or thromboembolism;
vascular disease (age and sex were applied as matching factors in the study design).15
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4.1 | Strengths and limitations

The major strengths of this study are the large sample size and

complete coverage in the Danish hospital discharge and prescription

registries including all in- and outpatients with AF, which enabled

complete follow-up for OAC initiation. Initiation of OAC was based

on prescription claims. In Denmark, virtually all medical care is

provided free of charge and costs of prescription medication after the

first €131 is reimbursed up to 100%, with a maximum yearly

co-payment of €548.25 However, we cannot conclude whether lack of

OAC initiation relates to patients not being prescribed OAC or not

purchasing OAC prescriptions. Likewise, we have no information on

whether the patients actually took their OAC drug.

Danish validation studies have previously found a positive

predictive value of an AF diagnosis in the National Patient Register of

95%.26 Assessment of schizophrenia was based on diagnoses in the

hospital register, which may have led us to underestimate the preva-

lence.27,28 However, we infer that in Denmark the majority of patients

with schizophrenia are in contact with the hospital system due to the

severity of this condition. Nevertheless, this could affect the general-

izability of our findings, which may only pertain to patients with

similar healthcare settings as in Denmark. We only had information on

psychiatric admissions from 1995 onwards. Patients with a schizo-

phrenia diagnosis before 1995 and no recorded diagnosis thereafter

are therefore not included in the exposed cohort. We matched

patients with schizophrenia to AF patients without according to

perceived stroke risk at baseline. However, despite universal tax-

supported health care in Denmark, cardiovascular diseases in patients

with schizophrenia may have been underreported. For instance, we

are not able to conclude whether the lower prevalence of hyperten-

sion in patients with schizophrenia reflect the true picture or underdi-

agnosis and undertreatment. Such potential misclassification may

have affected our ability to adjust for differences in stroke risk. We

also lacked data on behavioural risk factors such as alcohol, smoking

and exercise, which could lead to residual confounding, e.g., bleeding

risk due to alcohol abuse.29 Nevertheless, we were able to adjust for

hospital diagnosis of alcohol-related conditions. Similarly, our data did

not allow us to ascertain the severity of the schizophrenic condition,

such as syncopes or self-harming behaviour or other individual patient

considerations that could affect physician willingness to prescribe

OAC treatment.

5 | CONCLUSION

Initiation of OAC was substantially lower among patients with AF

and schizophrenia compared with matched AF peers. These findings

accentuate the importance of close attention to disparities in

F IGURE 3 Temporal trends of OAC initiation and 1-year rates of ischaemic stroke and all-cause mortality according to schizophrenia status

HØJEN ET AL. 3853



initiation of OAC treatment, and potential missed opportunities

for prevention of disabling strokes in AF patients with

schizophrenia. Further studies are encouraged to explore potential

reasons to remedy disparities in AF management in patients with

schizophrenia.

COMPETING INTERESTS

Dr. Højen has received speaking fees from MSD and speaking and

consulting fees from Bayer and Bristol-Myers Squibb/Phizer. Prof

Larsen has served as an investigator for Janssen Scientific Affairs, LLC

and Boehringer Ingelheim and received speaking and consulting fees

from Bayer, Bristol-Myers Squibb/Pfizer, Boehringer Ingelheim,

MSD and AstraZeneca. Dr. Nilsen has received speaking fees from

Boehringer Ingelheim and BMS/Pfizer; consulting fees from Bayer

and Daiichi-Sankyo; and grant support from BMS/Pfizer and

Daiichi-Sankyo. Prof. Lip reports consultancy and speaker fees from

BMS/Pfizer, Boehringer Ingelheim and Daiichi-Sankyo. Dr. Søgaard

has received consulting fees from Bayer. The other authors declare no

conflicts of interest.

CONTRIBUTORS

A.A.H., M.J. and M.S. had full access to all of the data in the study and

take responsibility for the integrity of the data and the accuracy of

the data analysis. A.A.H., M.S., P.B.N., S.R. and T.B.L. conceived and

designed the study. A.A.H., M.S., M.J. and P.B.N. acquired, analysed or

interpreted the data. A.A.H. drafted the manuscript, which was criti-

cally revised for important intellectual content by all of the authors.

A.A.H., M.S., M.J. and P.B.N. conducted the statistical analysis.

T.B.L. and M.J. provided administrative, technical or material support.

The study was supervised by T.B.L. and G.Y.H.L.

DATA AVAILABILITY STATEMENT

Research data are not shared.

ORCID

Anette Arbjerg Højen https://orcid.org/0000-0002-3851-3069

REFERENCES

1. Laursen TM, Munk-Olsen T, Gasse C. Chronic somatic comorbidity

and excess mortality due to natural causes in persons with schizo-

phrenia or bipolar affective disorder. PLoS ONE. 2011;6(9):e24597.

doi:10.1371/journal.pone.0024597

2. Hindricks G, Potpara T, Dagres N, et al. 2020 ESC Guidelines for the

diagnosis and management of atrial fibrillation developed in collabora-

tion with the European Association for Cardio-Thoracic Surgery

(EACTS). Eur Heart J. 2020;42(5):373-498. doi:10.1093/eurheartj/

ehaa612

3. Søgaard M, Skjøth F, Kjældgaard JN, Larsen TB, Hjortshøj SP, Riahi S.

Atrial fibrillation in patients with severe mental disorders and the risk

of stroke, fatal thromboembolic events and bleeding: a nationwide

cohort study. BMJ Open. 2017;7(12):e018209. doi:10.1136/bmjopen-

2017-018209

4. Schauer DP, Moomaw CJ, Wess M, Webb T, Eckman MH. Psychoso-

cial risk factors for adverse outcomes in patients with nonvalvular

atrial fibrillation receiving warfarin. J Gen Intern Med. 2005;20(12):

1114-1119. doi:10.1111/j.1525-1497.2005.0242.x

5. Lip GY, Freedman B, De Caterina R, Potpara TS. Stroke prevention in

atrial fibrillation: Past, present and future. Thromb Haemost. 2017;

60(8):1230-1239. doi:10.1160/TH16-11-0876

6. Schmitt SK, Turakhia MP, Phibbs CS, et al. Anticoagulation in atrial

fibrillation: impact of mental illness. Am J Manag Care. 2015;21(11):

e609-e617.

7. Paradise HT, Berlowitz DR, Ozonoff A, et al. Outcomes of anti-

coagulation therapy in patients with mental health conditions. J Gen

Intern Med. 2014;29(6):855-861. doi:10.1007/s11606-014-2784-2

8. Rose AJ, Hylek EM, Ozonoff A, Ash AS, Reisman JI, Berlowitz DR.

Patient characteristics associated with oral anticoagulation control:

results of the Veterans AffaiRs Study to Improve Anticoagulation

(VARIA). J Thromb Haemost. 2010;8(10):2182-2191. doi:10.1111/j.

1538-7836.2010.03996.x

9. Walker GA, Heidenreich PA, Phibbs CS, et al. Mental illness and war-

farin use in atrial fibrillation. Am J Manag Care. 2011;17(9):617-624.

10. Schmidt M, Schmidt SAJ, Sandegaard JL, Ehrenstein V, Pedersen L,

Sørensen HT. The Danish National Patient Registry: a review of

content, data quality, and research potential. Clin Epidemiol. 7:449-

490. doi:10.2147/CLEP.S91125

11. Pottegård A, Schmidt SAJ, Wallach-Kildemoes H, Sørensen HT,

Hallas J, Schmidt M. Data Resource Profile: The Danish National

Prescription Registry. Int J Epidemiol. 2017;46(3):798-798f. doi:10.

1093/ije/dyw213

12. Schmidt M, Pedersen L, Sørensen HT. The Danish Civil Registration

System as a tool in epidemiology. Eur J Epidemiol. 2014;29(8):

541-549. doi:10.1007/s10654-014-9930-3

13. Thygesen LC, Daasnes C, Thaulow I, Brønnum-Hansen H. Introduc-

tion to Danish (nationwide) registers on health and social issues:

structure, access, legislation, and archiving. Scand J Public Health.

2011;39(7 Suppl):12-16. doi:10.1177/1403494811399956

14. Gage BF, Waterman AD, Shannon W, Boechler M, Rich MW,

Radford MJ. Validation of clinical classification schemes for predicting

stroke: results from the National Registry of Atrial Fibrillation. JAMA.

2001;285(22):2864-2870. doi:10.1001/jama.285.22.2864

15. Lip GYH, Nieuwlaat R, Pisters R, Lane DA, Crijns HJGM. Refining

clinical risk stratification for predicting stroke and thromboembolism

in atrial fibrillation using a novel risk factor-based approach: the Euro

Heart Survey on Atrial Fibrillation. Chest. 2010;137(2):263-272.

doi:10.1378/chest.09-1584

16. Larsen TB, Skjøth F, Nielsen PB, Kjældgaard JN, Lip GYH. Compara-

tive effectiveness and safety of non-vitamin K antagonist oral

anticoagulants and warfarin in patients with atrial fibrillation:

propensity weighted nationwide cohort study. BMJ. 2016;353:i3189.

doi:10.1136/bmj.i3189

17. Pisters R, Lane DA, Nieuwlaat R, de Vos CB, Crijns HJGM, Lip GYH. A

novel user-friendly score (HAS-BLED) to assess 1-year risk of major

bleeding in patients with atrial fibrillation: the Euro Heart Survey.

Chest. 2010;138(5):1093-1100. doi:10.1378/chest.10-0134

18. Mortensen PB, Cohen D, Laursen TM, Gasse C, MacCabe JH.

Cardiovascular drug use and mortality in patients with schizophrenia

or bipolar disorder: a Danish population-based study. Psychol Med.

2013;44(08):1625-1637.

19. Hippisley-Cox J, Parker C, Coupland C, Vinogradova Y. Inequalities in

the primary care of patients with coronary heart disease and serious

mental health problems: a cross-sectional study. Heart. 2007;93(10):

1256-1262. doi:10.1136/hrt.2006.110171

20. Druss BG, Bradford DW, Rosenheck RA, Radford MJ, Krumholz HM.

Mental disorders and use of cardiovascular procedures after

myocardial infarction. JAMA. 2000;283(4):506-511. doi:10.1001/

jama.283.4.506

21. Jaakkola J, Teppo K, Biancari F, et al. The effect of mental health

conditions on the use of oral anticoagulation therapy in patients with

atrial fibrillation: the FinACAF study. Eur Heart J Qual Care Clin

Outcomes. 2021;1–8. doi:10.1093/ehjqcco/qcab077

3854 HØJEN ET AL.

https://orcid.org/0000-0002-3851-3069
https://orcid.org/0000-0002-3851-3069
info:doi/10.1371/journal.pone.0024597
info:doi/10.1093/eurheartj/ehaa612
info:doi/10.1093/eurheartj/ehaa612
info:doi/10.1136/bmjopen-2017-018209
info:doi/10.1136/bmjopen-2017-018209
info:doi/10.1111/j.1525-1497.2005.0242.x
info:doi/10.1160/TH16-11-0876
info:doi/10.1007/s11606-014-2784-2
info:doi/10.1111/j.1538-7836.2010.03996.x
info:doi/10.1111/j.1538-7836.2010.03996.x
info:doi/10.2147/CLEP.S91125
info:doi/10.1093/ije/dyw213
info:doi/10.1093/ije/dyw213
info:doi/10.1007/s10654-014-9930-3
info:doi/10.1177/1403494811399956
info:doi/10.1001/jama.285.22.2864
info:doi/10.1378/chest.09-1584
info:doi/10.1136/bmj.i3189
info:doi/10.1378/chest.10-0134
info:doi/10.1136/hrt.2006.110171
info:doi/10.1001/jama.283.4.506
info:doi/10.1001/jama.283.4.506
info:doi/10.1093/ehjqcco/qcab077


22. Fenger-Grøn M, Vestergaard CH, Ribe AR, et al. Association between

bipolar disorder or schizophrenia and oral anticoagulation use in

Danish adults with incident or prevalent atrial fibrillation. JAMA Netw

Open. 2021;4(5):e2110096. doi:10.1001/jamanetworkopen.2021.

10096

23. Lunde ED, Joensen AM, Fonager K, et al. Socioeconomic inequality in

oral anticoagulation therapy initiation in patients with atrial fibrillation

with high risk of stroke: a register-based observational study. BMJ

Open. 2021;11(5):e048839. doi:10.1136/bmjopen-2021-048839

24. Laursen TM, Munk-Olsen T, Vestergaard M. Life expectancy and

cardiovascular mortality in persons with schizophrenia. Curr Opin

Psychiatry. 2012;25(2):83-88. doi:10.1097/YCO.0b013e32835035ca

25. Medicintilskud, https://www.borger.dk/sundhed-og-sygdom/

Medicin/Tilskud-til-medicin

26. Sundbøll J, Adelborg K, Munch T, et al. Positive predictive value of

cardiovascular diagnoses in the Danish National Patient Registry:

a validation study. BMJ Open. 2016;6(11):e012832. doi:10.1136/

bmjopen-2016-012832

27. Laursen TM, Munk-Olsen T, Agerbo E, Gasse C, Mortensen PB.

Somatic hospital contacts, invasive cardiac procedures, and mortality

from heart disease in patients with severe mental disorder. Arch Gen

Psychiatry. 2009;66(7):713-720. doi:10.1001/archgenpsychiatry.

2009.61

28. Crump C, Winkleby M, Sundquist K, Sundquist J. Comorbidities and

mortality in persons with schizophrenia: a Swedish national cohort

study. Am J Psychiatry. 2013;170(3):324-333. doi:10.1176/appi.ajp.

2012.12050599

29. Roth JA, Bradley K, Thummel KE, Veenstra DL, Boudreau D. Alcohol

misuse, genetics, and major bleeding among warfarin therapy patients

in a community setting. Pharmacoepidemiol Drug Saf. 2015;24(6):

619-627. doi:10.1002/pds.3769

SUPPORTING INFORMATION

Additional supporting information may be found in the online version

of the article at the publisher's website.

How to cite this article: Højen AA, Nielsen PB, Riahi S, et al.

Disparities in oral anticoagulation initiation in patients with

schizophrenia and atrial fibrillation: A nationwide cohort study.

Br J Clin Pharmacol. 2022;88(8):3847‐3855. doi:10.1111/bcp.

15337

HØJEN ET AL. 3855

info:doi/10.1001/jamanetworkopen.2021.10096
info:doi/10.1001/jamanetworkopen.2021.10096
info:doi/10.1136/bmjopen-2021-048839
info:doi/10.1097/YCO.0b013e32835035ca
https://www.borger.dk/sundhed-og-sygdom/Medicin/Tilskud-til-medicin
https://www.borger.dk/sundhed-og-sygdom/Medicin/Tilskud-til-medicin
info:doi/10.1136/bmjopen-2016-012832
info:doi/10.1136/bmjopen-2016-012832
info:doi/10.1001/archgenpsychiatry.2009.61
info:doi/10.1001/archgenpsychiatry.2009.61
info:doi/10.1176/appi.ajp.2012.12050599
info:doi/10.1176/appi.ajp.2012.12050599
info:doi/10.1002/pds.3769
info:doi/10.1111/bcp.15337
info:doi/10.1111/bcp.15337

	Disparities in oral anticoagulation initiation in patients with schizophrenia and atrial fibrillation: A nationwide cohort ...
	1  INTRODUCTION
	2  METHODS
	2.1  Registry data sources
	2.2  Study population

	What is already known about this subject
	What this study adds
	2.3  Baseline characteristics and comorbidities
	2.4  Outcomes
	2.5  Statistical analysis

	3  RESULTS
	4  DISCUSSION
	4.1  Strengths and limitations

	5  CONCLUSION
	COMPETING INTERESTS
	CONTRIBUTORS
	DATA AVAILABILITY STATEMENT

	REFERENCES


