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Bipolar Disorder and Schizophrenia Present
Different Risks of Atrial fibrillation: A Nationwide
Population-Based Analysis

Hung-Yu Yang,™? Jen-Hung Huang, Yung-Kuo Lin,™* Chien-Yeh Hsu,? Shih-Ann Chen® and Yi-Jen Chen™?

Background: Atrial fibrillation (AF) is increasingly prevalent in society, and can elevate cardiac morbidity and
mortality. Psychosis and gender are known to play important roles in the genesis of AF. However, it is not clear
whether gender modulates the impact of different psychoses on the occurrences of AF.

Methods: We identified patients suffering from bipolar disorder and schizophrenia, with and without AF, using the
Taiwan National Health Insurance nationwide database. The identified patient population consisted of 927,915
subjects (463,050 males and 464,865 females) from 2001 to 2008, which included 2,963 (3.2%o) schizophrenia
patients (1,650 males and 1,313 females) and 5,112 (5.5%o) bipolar-disorder patients (1,934 males and 3,178
females).

Results: The male and female bipolar-disorder patients had higher prevalences of AF than did male (16.5%o vs.
2.4%o, p < 0.001) and female (12.9%so vs. 2.3%o, p < 0.001) schizophrenia patients. Furthermore, male and female
bipolar-disorder patients had higher AF prevalences than did males (8.5%o, p < 0.001) and females (7.2%o, p <
0.001) in the general population. Schizophrenia patients had lower AF prevalence than the general population in
male, but not in female gender. Males had a higher AF prevalence than females. However, male and female bipolar
disorder and schizophrenia patients had similar AF prevalences. Those patients with schizophrenia and bipolar-
disorder patients with AF were older than those without AF.

Conclusions: Differing risk factors for AF were identified in bipolar-disorder and schizophrenia patients. Compared
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to the general population, gender may have different impacts on the occurrence of AF in psychosis patients.
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INTRODUCTION
Atrial fibrillation (AF) is the most common sustained
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cardiac arrhythmia encountered in clinical practice, and
it induces cardiac dysfunction and stroke." AF can pro-
duce psychological distress due to patient perception of
potential illness, and high anxiety.®® Several risk factors,
including abnormalities of the autonomic nervous sys-
tem, inflammation, and the serotonergic pathway, play
important roles in the genesis of both AF and psychoses.”**
Moreover, depressive symptoms may predict AF recur-
rence after cardioversion or cardiac surgery, which sug-
gests that psychosis is associated with the occurrence of
AF.**' |n addition, AF can occur in schizophrenia pa-
tients after medication or electroconvulsive therapy.™®*
This being said, it is also possible that psychoses may
affect the occurrence of AF.
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Gender differences have been shown to play impor-
tant roles in the pathogenesis of psychosis.’>** Similarly,
the prevalence of AF was significantly higher in men
than in women,”>** which suggests a role of gender in
the pathophysiology of AF. However, it is not clear whe-
ther gender can modulate the potential role of psy-
chosis in the occurrence of AF. The National Health
Insurance (NHI) program has provided medical care to
almost all Taiwanese citizens since 1995. Therefore,
analyzing the database from the NHI could provide
real-world community-based data, and trends over a
long period can be evaluated. The purposes of this study
were to evaluate whether gender modulates the im-
pacts of different psychoses on the occurrence of AF.

MATERIALS AND METHODS

Study population

This study used nationwide data from the NHI, which
provides data on medical expenditures, and comor-
bidities.>*® The NHI data included sampling information
from the 23 million residents of the island’s population,
which included 463,423 males and 465,244 females in
2001. Patients with a diagnosis of schizophrenia were
identified from the ICD-9 code of 295, and patients with
bipolar disorder were identified from the ICD-9 code of
296. AF was identified from the ICD-9 codes of 427.3
and 427.31. Comorbidities were evaluated in these pa-
tients from 2001 to 2008. Patients with more than one
diagnosis of psychosis were excluded from the study.
Those cases with new AF occurrence were identified
from the patients with a new diagnosis of AF from 2001
to 2008.

Statistical analysis

Continuous variables were expressed as the mean +
standard deviation (SD), and gender differences were
compared using an unpaired Student’s t-test. Two-way
analysis of variance (ANOVA) with post-hoc of Student-
Newman-Keuls method was used to compare the differ-
ences between bipolar-disorder or schizophrenia pa-
tients according to the gender or the presence of AF.
Categorical variables were reported as frequencies and
compared using a Pearson’s chi-squared analysis or
Fisher’s exact test. A two-tailed probability p < 0.05 was
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considered statistically significant. All statistical analyses
were performed with SPSS or SigmaStat.

RESULTS

In 2001, there were 2963 (3.2%o) schizophrenia pa-
tients (1650 males and 1313 females) and 5112 (5.5%o)
bipolar-disorder patients (1934 males and 3178 females)
among 927,915 residents, which were sampled from
the total NHI Taiwanese residents. As shown in Figure
1A, total, male, and female schizophrenia or bipolar-
disorder patients had greater prevalences of AF than did
total, male, and female general population in 2001. In
2001, males had a higher AF prevalence than did fe-
males. However, male and female schizophrenia or
bipolar-disorder patients had similar prevalences of AF
in 2001. In addition, total bipolar-disorder patients had
more AF than total schizophrenia patients in 2001. How-
ever, bipolar-disorder and schizophrenia patients had
similar AF prevalences in respect to gender in 2001 (Fig-
ure 1B). As shown in Table 1, bipolar-disorder patients
were older and included more females than schizophre-
nia patients or the general population (age of 32 + 20
years, p < 0.001). Bipolar-disorder patients were as-
sociated with greater prevalences of thyroid dysfunc-
tion, diabetes, lipid disorder, hypertension, ischemia
heart disease, heart failure, cerebrovascular disease,
peripheral disease, chronic lung disease, and neoplasms
than schizophrenia patients. Compared to the preva-
lence of AF in the total general population, the total
schizophrenia or bipolar-disorder patients had a higher
prevalence of AF during the 2001~2008 period (Figure
1A). Similarly, female schizophrenia or bipolar-disorder
patients had a higher prevalence of AF than females in
the general population during the study period. How-
ever, male schizophrenia or bipolar-disorder patients
and males in the general population had similar AF pre-
valences during the 2001-2008 period. In addition,
males had a higher prevalence of AF than females dur-
ing the 8-year period. As shown in Figure 1B, total
bipolar-disorder patients in 2001 or from 2001-2008
had higher prevalences of AF than did total schizophre-
nia patients or total general population in 2001 (p <
0.001) or during 2001-2008 (p < 0.001). Similarly, male
or female bipolar-disorder patients during 2001-2008
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Prevalences of atrial fibrillation (AF) in the general population and psychosis patients in 2001 and from 2001 to 2008. (A) Male, female,

and total prevalences of AF in the general population and in bipolar-disorder and schizophrenia patients. (B) Male, female, and total prevalences of
AF in bipolar-disorder and schizophrenia patients. *** p < 0.005 male versus female in the general population in the same period.

had higher prevalences of AF than male or female schi-
zophrenia patients during 2001-2008 and male (p <
0.001) or female (p < 0.001) population during 2001-
2008. However, male or female bipolar-disorder patients
and schizophrenia patients had a similar prevalence of
AF in 2001. In contrast, total and male schizophrenia
patients had lower AF prevalences than the total (p <
0.001) and male (p < 0.001) general population during
2001-2008. However, female schizophrenia patients and
females in the general population exhibited an insignifi-
cant difference (p = 0.052) in AF prevalences during
2001-2008. In addition, bipolar-disorder and schizophre-
nia patients of both genders had similar AF prevalences
during the 2001-2008 period.

From 2001 to 2008, there were similar new AF oc-
currences among the total, male, and female general
population and total bipolar-disorder or schizophrenia
patients (Figure 2A). However, males in the general
population had more new AF occurrences than did fe-
males in the general population (p < 0.001). In contrast,
male and female bipolar-disorder or schizophrenia pa-
tients had similar new occurrences of AF during this
period. As shown in Figure 2B, total, male, and female
bipolar-disorder patients had more new AF occurrences
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than did total, male, and female schizophrenia patients
(Figure 2B). In addition, total and male bipolar-disorder
patients had more new AF occurrences than did total (p
< 0.005) and male (p < 0.005) general population. How-
ever, female bipolar-disorder and females in the general
population had similar incidences of new AF occur-
rences (p = 0.058). In contrast, male and total schizo-
phrenia patients had fewer new AF occurrences than
the male (p < 0.01) and total (p < 0.001) general popula-
tion. However, female schizophrenia patients and fe-
males in the general population had similar incidences
of new AF occurrences (p = 0.052). Moreover, male and
female bipolar-disorder and schizophrenia patients had
similar incidences of new AF occurrences from 2001 to
2008. Moreover, the Kaplan-Meier analysis also showed
different occurrences of AF between bipolar-disorder
and schizophrenia patients in males, females, and in
both sexes together (Figure 3).

Table 2 summarizes comorbidities of schizophrenia
and bipolar-disorder patients with and without AF. We
found that bipolar-disorder patients with AF had higher
incidences of thyroid disorders, lipid metabolism disor-
ders, and cerebrovascular diseases than schizophrenia
patients with AF. Moreover, the multivariate analysis of
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Table 1. Comparison of comorbidities between bipolar-disorder and schizophrenia patients with atrial fibrillation (AF)

Number of coexisting conditions (n, %)
Disorders of the thyroid gland (240-246)
Diabetes mellitus (250)

Disorders of lipid metabolism (272)
Hypertensive disease (401-405)

No (%) of patients
Ischemic heart disease (410-414)

(ICD-9 codes)
Age (years)
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Figure 2. New diagnoses of atrial fibrillation (AF) in the general population and in psychosis patients from 2001 to 2008. (A) Male, female, and
total new diagnoses of AF in the general population and in bipolar-disorder and schizophrenia patients. (B) Male, female, and total new diagnoses of
AF in bipolar-disorder and schizophrenia patients. *** p < 0.005 males versus females in the general population.
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Figure 3. Kaplan-Meier analysis of new diagnoses of atrial fibrillation (AF) in bipolar-disorder and schizophrenia patients.

males had a higher prevalence of AF. In addition, during
long-term follow-up, the male population had a 1.3-fold
higher chance of a new diagnosis of AF than females in
the general population. Therefore, our studies con-
firmed through this nationwide database that gender
contributes to the pathophysiology of AF. Similar to pre-
vious reports,’>*! we found that more females were bi-
polar-disorder patients, and more males were schizo-
phrenia patients. Although males were associated with a
higher incidence of AF, this study found that gender in

bipolar-disorder and schizophrenia patients was not as-
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sociated with different AF prevalences or new diagnoses
of AF. Therefore, it is possible that bipolar-disorder and
schizophrenia females are at rather higher risks of AF,
compared to the general population. However, a multi-
variate analysis showed that only age, thyroid disease,
hypertension, ischemic heart disease, heart failure,
precerebral arterial stenosis, and chronic kidney disease
were independent risk factors for the genesis of AF.
Moreover, we found that bipolar-disorder patients with
AF had more comorbidities than schizophrenia patients
with AF. These findings also suggest potentially different
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Table 2. Comparison of comorbidities between bipolar-disorder and schizophrenia patients with atrial fibrillation (AF)

With ICD-9 codes

Schizophrenia

Bipolar disorder

With AF Without AF  p value With AF Without AF p value
No. of patients 7 2956 73 5039
Age (years) 60+ 19 39+14 <0.001 66 +£12 46 + 17%* <0.001
Male gender, n (%) 4(57) 1646 (56) NS 32 (44) 1902 (38)* NS
Number of coexisting conditions (n, %)
Disorders of the thyroid gland (240-246) 0(0) 166 (5.6) NS 24 (32.9)* 883 (17.5)* 0.001
Diabetes mellitus (250) 2 (28.6) 591 (20.0) NS 36 (49.3) 1303 (25.9)* <0.001
Disorders of lipid metabolism (272) 1(14.3) 684 (23.1) NS 42 (57.5)* 1859 (36.9)* <0.001
Hypertensive disease (401-405) 5(71.4)  736(24.9) NS 67(91.8) 2151 (42.7)* <0.001
Ischemic heart disease (410-414) 5(71.4) 346 (11.7) NS 59(80.8) 1409 (28.0)* <0.001
Acute myocardial infarction (410) 0(0) 16 (0.5) NS 4 (5.5) 44 (0.9)* <0.001
Heart failure 3(429) 110(3.7) <0.001 38(52.1) 393 (7.8)*  <0.001
Cerebrovascular disease (430-438) 1(14.3) 270 (9.1) NS 51(69.9)* 1068 (21.2)* <0.001
Occlusion and stenosis of precerebral arteries (433) 0 (0) 11 (0.4) NS 6(8.2) 57 (1.1)* <0.001
Occlusion of cerebral arteries (434) 1(14.3) 103 (3.5) NS 28 (38.4) 457 (9.1)* 0.001
Transient cerebral ischemia (435) 0(0) 31(1.1) NS 12 (16.4) 261 (5.2)* <0.001
Peripheral arterial disease (443, 444) 0(0) 63 (2.1) NS 8(11.0) 301 (6.0)* NS
chronic lung disease (490-496, 500-508) 5(71.4)  888(30.0) NS 59(80.8) 2107 (41.8)* <0.001
Neoplasms (140-239) 1(143)  714(24.2) NS 34 (46.6) 2296 (45.6)* NS
Chronic kidney disease 2 (28.6) 45 (1.5) NS 11 (15.1) 210 (4.2)* <0.001

NS, non-significant.
* p < 0.05 versus schizophrenia patients with or without AF.

pathophysiological mechanisms in AF occurrences among
these patients.

There were some limitations in this study. Available
information about patient drug history was limited. It is
not clear whether the use of medications will affect the
occurrences of AF in bipolar disorder or schizophrenia
patients. In addition, we cannot verify the accuracy of
the cited ICD-9 codes, which will affect our patient num-
ber and comorbidties.

CONCLUSIONS

In conclusion, the purpose of this study was to ob-
serve differing risks of bipolar disorder and schizophre-
nia on the occurrence of AF. We found that gender dif-
ferences and variations in treatment strategies may be
responsible for these changes.
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