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Abstract

Objectives: To evaluate the interactions between anxiety, depression and
sleep attributes in atrial fibrillation inpatients of a single tertiary center
in China to improve identification of patients who require additional
psychological care.

Methods: We retrospectively enrolled 332 atrial fibrillation inpatients
and evaluated their psychological and sleep status with the Zung Self-
Rating Anxiety Scale (SAS), Zung Self-Rating Depression Scale (SDS),
and Pittsburgh Sleep Quality Index (PSQI), respectively. Potential risk
factors for anxiety and depression were analyzed by multivariate logistic
regression. Odds ratios (OR) for risk of poor sleep quality were adjusted
by age and gender in patients with different psychological statuses (anxiety
only, depression only, combined anxiety and depression).

Results: Participants with an average age of 58.6+10.5 years, and 67.8%
males were involved in the study. Patients with anxiety and depression
accounted for 21.1 and 34.0%, respectively. Potential risk factors for
anxiety were female (P = 0.045) and poor sleep quality (P = 0.001); for
depression were obesity (P = 0.033) and poor sleep quality (P<0.001).
The likelihood of experiencing sleep disturbances was 3.69 times greater
in patients suffering from both anxiety and depression (OR: 3.69; 95%
confidence interval [CI]: 1.94-7.01; P<<0.001), 2.14 times greater in
depressed patients (OR: 2.14; 95% CI: 1.16-3.96; P = 0.016), and 2.06
times greater in anxious patients (OR=2.06; 95%CI: 0.72-5.94; P = 0.180).

Conclusions: Psychological disturbances are prevalent among Chinese
inpatients with atrial fibrillation, especially among females and obese
individuals. There is an association between anxiety and depression
respectively, with sleep disorders. Persistent sleep disruption may be a
significant risk factor for psychological disorders, and patients suffering
from anxiety and depression have the highest risk for sleep disruption.

Keywords: Anxiety; Depression; Atrial fibrillation; Psychological
disturbance; Sleep quality

Introduction

Atrial fibrillation (AF) has been suggested to be the new cardiovascular
epidemic of the 21st century. Among Chinese adults, the standardized
prevalence of AF is approximately 1.6% [1]. Atrial fibrillation can significantly
increase the risk of heart failure, stroke, and dementia; not only compromising
patients’ quality of life, but also increasing risk of early death [2]. Thus, AF
is now a major cardiovascular disease that seriously threatens human health.
With emergence of increasing medical evidence and the development of new
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technologies, knowledge of AF and its clinical management
are constantly being updated. However, prevention of disease
relapse and improvement of prognosis remain challenging for
clinical research.

Depression and anxiety are common psychological
disturbances that contribute to the rising incidences of
morbidity and mortality, reducing quality oflife, and increasing
economic burden [3, 4]. The impact of psychological health
on cardiovascular diseases is increasingly being recognized
and coexistence of anxiety and depression has been associated
with increased therapeutic resistance [5, 6]. Indeed, current
international guidelines recommend assessing co-occurring
anxiety and depression as risk factors for AF [7]. Thus,
psycho-cardiology is an emerging discipline that is opening
up new directions for investigation and intervention. Besides,
accumulating evidences based on community studies have
emphasized the significance of healthy sleep patterns in
psychological health [8-12]. Our previous study in arrhythmia
patients showed that psychological disruptions are associated
with poor sleep quality [13]. Atrial fibrillation has also been
associated with sleep quality, with healthy sleep habits
associated with reduced risk of AF [14], and persistent sleep
interruption predictive of AF in several different populations,
both before and after correction for potential confounders
such as obstructive sleep apnea [15]. However, psychological
disturbances and the contribution of sleep quality to mental
health in AF patients are less well understood. Thus, we
seek to evaluate the psychological status of hospitalized
patients with AF and the relationship with poor sleep quality.
Understanding these complex relationships will lead to
novel strategies to improve patient management and enhance
quality of life for AF patients.

Materials and Methods
Patient Profile

Patients hospitalized at the Arrhythmia Center (Fuwai
Hospital, China) between October and December 2019 were
recruited for this cross-sectional study with the following
inclusion criteria: (a) primary diagnosis of AF with clinically
stable symptoms; (b) age> 18 years; (c) fluency in reading and
writing Chinese. The exclusion criteria were: (a) impairments
in consciousness, cognition, language, vision, hearing or
comprehension; (b) history of drug abuse or physical trauma;
(c) inability to complete the evaluation scales due to severe
symptoms; (d) refusal to participate. This study conforms
with the World Medical Association's Declaration of Helsinki
(1989) and was approved by the ethics committee of Fuwai
Hospital (approval number 2016-780). Informed consent was
provided by all participants.

Data Collection

Baseline characteristics (age; gender; height; weight;
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marital status) and clinical characteristics (comorbidities;
duration of disease; type of AF) of participants were
independently recorded and reviewed by two cardiologists.
Any disagreements between them were resolved by re-
evaluation of the hospital charts.

The psychological status of participants were assessed
by two questionnaires, the Zung Self-Rating Anxiety Scale
(SAS) and the Zung Self-Rating Depression Scale (SDS)
with 20 questions each. For both questionnaires, scores >
50 indicate anxiety or depression, respectively. Anxiety and
depression levels were classified as mild (50 — 59), moderate
(60 — 69), and severe (> 70) [16]. The validity of the SAS
and SDS have been demonstrated in patients with anxiety
and depression previously [17], and the Chinese editions
have been used in Chinese populations with reliable results
[18, 19]. The Pittsburgh sleep quality index (PSQI) with
19 questions in seven dimensions (subjective sleep quality;
sleep latency; duration; efficiency; sleep disturbances;
daytime dysfunction; use of hypnotic drug) was used to
gauge participants’ sleep quality in the preceding month.
Summation of the scores from each section provides the
total score, with lower scores indicating healthier sleep.
The Chinese edition of the PSQI is validated for the
Chinese population [13, 20]. Good reliability is supported
by consistent high scores for the Cronbach’s a coefficient
(0.84), the odd and even split half reliability test (0.87), and
the test/retest at week two (0.82). In the current research,
an overall PSQI score >7 indicates poor sleep quality [20].
The questionnaires were completed by all participants
during their hospital stay. Results were calculated and
documented by two experienced psychologists. Data
collectors and supervisors were trained for one week prior
to experimentation to ensure data quality.

Statistical Analysis

The statistical package, SPSS™ Statistics 26 (Chicago,
USA) was used for all analyses. Parametric data with normal
distribution are presented as mean + standard deviation (x £s),
while non-parametric data are presented as median with inter-
quartile range [M (IQR)]. Nominal variables are expressed as
absolute and relative frequencies. The parametric and non-
parametric variables were analyzed with the Student’s t-test
and the Mann—Whitney U-test, respectively. Interactions
between various factors the levels of anxiety and depression
were analyzed by univariate analyses (y2 test or t-test) or
multivariate logistic regression. Only factors with P<<0.20
or show clinical significance were selected for multivariate
logistic regression to avoid missing clinically significant
findings. Levels of anxiety and depression between different
groups were analyzed by Fisher’s exact test, with multiple
comparisons in cases of statistical differences. Statistical
significance is defined as P<<0.05. The adjusted odds ratios
(OR) and 95% confidence intervals was calculated for the
logistic regression of sleep quality in patients with different
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mental states (anxiety only, depression only, combined
anxiety and depression). Potential correlations between
anxiety and depression was examined using the Spearman’s
rank correlation analysis.

Results
Patient Characteristics

This study enrolled 332 hospitalized AF patients with
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an average age of 58.6+£10.5 years (Table 1). Among them,
92 (27.7%) were over 65 years, and 225 (67.8%) were male.
Diseases that were recorded in this cohort include hypertension
(167/332; 50.3%), hyperlipidemia (192/332; 57.8%), diabetes
mellitus (66/332; 19.9%), coronary artery disease (67/332;
20.2%), bradycardia (60/332; 18.1%), and obesity (75/332;
22.6%). Majority of patients (228/332; 68.7%), had live with
their condition for less than five years. Two types of atrial

Table 1: Clinical characteristics of atrial fibrillation patients

Variables Tor Anxiety A::i:ty S:/Ztlitslg © P value Depression Dep’:::sion Statistic P value
) value (x?)
n (%) n (%) n (%) ) n (%) n (%)
n=332 70 (21.1) | 262 (78.9) 113 (34.0) 219 (66.0)

Gender 5.9 0.015* 4.52 0.033*
Male 225 (67.8) | 39(55.7) | 186 (71.0) 68 (60.2) 157 (71.7)

Female 107 (32.2) | 31(44.3) 76 (29.0) 45 (39.8) 62 (28.3)
Age (xts) 58.6+£10.5 58.1+8.9 | 58.7+10.9 0.18 0.674 58.2+10.2 58.8+10.6 0.36 0.549
<65 240 (72.3) | 52(74.3) | 188(71.8) 84 (74.3) 156 (71.2)

>65 92 (27.7) 18 (25.7) 74 (28.2) 29 (25.7) 63 (28.8)

Marital status 0.3 0.586 0.03 0.875
Married 317 (96.6) | 65(95.6) | 252 (96.9) 108 (96.4) 209 (96.8)

Single 11(3.4) 3(4.4) 8(3.1) 4 (3.6) 7(3.2)

Medical history

Hypertension 167 (50.3) | 34 (48.6) | 133(50.8) 0.11 0.745 57 (50.4) 110 (50.2) <0.01 0.97
Hyperlipidemia 192 (57.8) | 39(55.7) | 153 (58.4) 0.16 0.686 63 (55.8) 129 (58.9) 0.3 0.582
Diabetes Mellitus 66 (19.9) 12 (17.1) 54 (20.6) 0.42 0.518 24 (21.2) 42 (19.2) 0.2 0.656
Coronary artery disease | 67 (20.2) 14 (24.3) 46 (19.1) 0.22 0.637 22 (19.5) 45 (20.5) 0.054 0.816
Heart failure 20 (6.0) 6 (8.6) 14 (5.3) 1.02 0.313 8(7.1) 12 (5.5) 0.34 0.561
Stroke history 24 (7.2) 4(5.7) 20 (7.6) 0.3 0.582 9 (8.0) 15 (6.8) 0.14 0.71
Bradycardia 60 (18.1) 14 (20.0) 46 (17.6) 0.22 0.637 18 (15.9) 42 (19.2) 0.53 0.466
Obesity 75 (22.6) 17 (24.3) 58 (22.1) 0.15 0.703 32 (28.3) 43 (19.6) 3.21 0.073*
(Dy'::;"ss)e duration 01 | 0756 182 0.178*
<5 228 (68.7) | 47 (67.1) | 181(69.1) 83 (73.5) 145 (66.2)

>5 104 (31.3) | 23(32.9) 81 (30.9) 30 (26.5) 74 (33.8)

Type of AF 0.01 0.91 0.91 0.341
Paroxysmal AF 213 (64.4) | 44 (63.8) | 169 (64.5) 76 (67.9) 137 (62.6)

Persistent AF 118 (35.6) | 25(36.2) 93 (35.5) 36 (32.1) 82 (37.4)

SAS Score [M (IQR)] 41.0 (13.0) | 54.0(10.0) | 39.0 (10.0) 49.0 (11.0) | 38.0(11.0)

SDS Score [M (IQR)] 44.0 (17.0) | 54.0 (13.0) | 41.0 (14.0) 56.0 (9.0) 39.0 (11.0)

PSQl Score [M (IQR)] 6.0 (6.0) 8.0 (7.0) 5.0 (5.0) 7.0 (7.0) 5.0 (5.0)

No poor sleep quality 219 (66.0) 33 (47.1) | 186 (71.0) 58 (51.3) 161 (73.5)

Poor sleep quality 113 (34.0) | 37 (52.9) 76 (29.0) 14 <0.001*| 55 (48.7) 58 (26.5) 16.35 <0.001*

*: P<0.20; SAS (Zung Self-Rating Anxiety Scale); SDS (Zung Self-Rating Depression Scale); PSQI (Pittsburgh Sleep Quality Index); M(IQR)

[median (inter-quartile range)]; AF (Atrial Fibrillation).
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fibrillation were detected: paroxysmal (213/332; 64.4%)
and persistent (118/332; 35.6%). The median PSQI score is
6.0 with an interquartile range of 6.0; 34.0% (113/332) of
patients had poor sleep quality (PSQI>7).

Overall Psychological
Fibrillation Inpatients

Disturbances in Atrial

Evaluation of the level of anxiety in patient with the
SAS show that 21.1% (70/332) of all patients were defined
as being anxious, with 15.1% (50/332) showing mild
anxiety, 5.1% (17/332) showing moderate anxiety, and
0.9% (3/332) showing severe anxiety (Table 2). For the
paroxysmal AF group, 14.6% (31/213) of patients were
mildly anxious, 5.2% (11/213) moderately, and 0.9% (2/213)
severely anxious. The persistent AF group also showed a
similar trend, with 15.3% (18/118), 5.1% (6/118), and 0.8%
(1/118) of patients demonstrating mild, moderate and severe
anxiety, respectively. Data for the two AF groups did not
differ significantly (P = 0.998). Evaluation of depression
status with the SDS showed that 34.0% (113/332) of all
patients were depressed, with 21.4% (71/332) demonstrating
mild depression, 11.4% (38/332) demonstrating moderate
depression, and 1.2% (4/332) in the severely depressed
category. For the paroxysmal AF group, mild, moderate and
severe depression was present in 22.5% (48/213), 11.7%
(25/213), and 1.4% (3/213) of patients, respectively. Similar
rates were observed in the persistent AF group, with mild
depressionin 18.6% (22/118) of patients, moderate depression
in 11.0% (13/118), and severe depression in 0.8% (1/118) of
patients. The two AF groups did not differ significantly (P
= 0.804). The overall SAS and SDS scores are 41.0 (13.0)
and 44.0 (17.0) [M(IQR)], respectively. Spearman’s analysis
showed moderate correlation between the SAS and SDS
scores (rs = 0.673, P<0.001).

Associations of Demographic and Clinical
Characteristics with Psychological Status

Independent variables that may impact anxiety or
depression (P<0.20) were selected for multivariant logistic
regression. Since age and gender can impact both dependent

and independent variables, all selected variables were
adjusted according to these two parameters. Anxiety status
was significantly correlated with gender (OR 1.95, 95%CI
1.13-3.34, y2 =5.90, P = 0.015) and sleep quality (OR 2.74,
95%CI 1.60-4.71, 2 = 14.0, P<0.001), with female (OR
1.784, 95%CI 1.014-3.140, P = 0.045) and poor sleep quality
(OR 2.640, 95%CI 1.519-4.590, P = 0.001) posing higher
risk to the development of anxiety (Table 2). Depression is
also significantly associated with gender (OR 1.68, 95%CI
1.04-2.70, x2 = 4.52, P = 0.033) and poor sleep quality (OR
2.63, 95%CI 1.64-4.24, ¥2 = 16.35, P<0.001) in univariate
analysis (Table 3). Logistic regression with the independent
variable, obesity (OR 1.810, 95%CI 1.047-3.126, P = 0.033),
showed that it is significantly associated with depression,
similar to poor sleep quality (OR 2.772, 95%CI 1.710-4.493,
P<0.001).

Association between Psychological Disturbances
and Sleep Disruptions

Sleep quality can impact the level of anxiety and
depression significantly. Patients who experience frequent
sleep disruptions has higher rates of anxiety, with substantial
difference (P=0.001) in the levels of anxiety between patients
with and without poor sleep quality (Table 4). Patients who
sleep poorly showed significantly higher rates of mild and
moderate anxiety than those who can sleep well (21.1%
vs 11.9%, 9.7% vs 2.7%, respectively, P<<0.05). The
prevalence of severe anxiety is also increased in patients with
poor sleep quality, but the data is not statistically significant
(1.8% vs 0.5%, P>0.05). Similarly for depression, patients
who experience frequent sleep disruptions has higher rates
of depression, with significant difference in the levels of
depression between patients with and without poor sleep
quality (P<0.001). In this case, only the rate of mild
depression was significantly affected by poor sleep quality
(31.9% vs 16.0%, P<0.05). The rate of moderate and severe
depression showed a higher trend in patients affected by poor
sleep, but this was not significance (14.2% vs 10.0%, 2.7% vs
0.5%, P>0.05).

Table 2: Anxiety and depression levels in patients with persistent and paroxysmal atrial fibrillation

Total No anxiety Mild anxiety
PAF n (%) 213 169 (79.3) 31 (14.6)
CAF n (%) 118 93 (78.8) 18 (15.3)

Total No depression Mild depression
PAF n (%) 213 137 (64.3) 71 (21.4)
CAF n (%) 118 82 (69.5) 48 (22.5)

PAF (paroxysmal atrial fibrillation); CAF (persistent atrial fibrillation)

Moderate anxiety

Moderate depression

Fisher’s exact test

Severe anxiety
Statistic value | P value
11 (5.2)

6 (5.1)

2(0.9)
1(0.8)

0.25 0.998

Fisher's exact test

Severe depression
Statistic value P value
38 (11.4)

25 (11.7)

4(1.2)
3(1.4)

1.04 0.804
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Table 3: Multiple logistics regression analysis of determinants of anxiety and depression
Anxiety
Variables
B SE Wald P value OR OR (95%Cl)
Age -0.368 0.321 1.315 0.251 0.692 0.369-1.298
Gender 0.579 0.288 4.032 0.045* 1.784 1.014-3.140
Poor sleep quality 0.971 0.282 11.84 0.001* 2.64 1.519-4.590
Depression
Variables
B SE Wald P value OR OR (95%Cl)
Obesity 0.593 0.279 4.521 0.033* 1.81 1.047-3.126
Poor sleep quality 1.02 0.246 17.121 <0.001* 2,772 1.710-4.493
Table 4: Effect of sleep quality on the levels of anxiety and depression
Fisher’s exact test
Total N i Mil i M i i
ota o anxiety ild anxiety oderate anxiety Severe anxiety Statistic value P value
An (% 219 (67.0 186 (84.9 26 (11.9 6 (2.7 1(0.5
(%) (67.0) (84.9) (11.9) 2.7) (0.5) 15.38 0.001
Bn (%) | 113 (34.0) 76 (67.3)* 24 (21.1)* 11 (9.7)* 2(1.8)
Fisher’ t test
Total No depression Mild depression | Moderate depression | Severe depression : ,IS ers exactles
Statistic value P value
An (% 219 (67.0 161 (73.5 35(16.0 22 (10.0 1(0.5
(%) (67.0) (73.5) (16.0) (10.0) (0.5) 18.04 <0.001
Bn (%) | 113 (34.0) 58 (51.3)* 36 (31.9)* 16 (14.2) 3(2.7)

A: Normal sleep quality; B: Poor sleep quality; *: P<0.05

Grouping of patients according to anxiety and depression
status showed that 203 (61.1%) patients were neither
depressed nor anxious (none), 16 (4.8%) displayed anxiety
only, 59 (17.8%) displayed depression only, and 54 (16.3%)
suffered from both disorders (Figure 1). The percentage of
patients experiencing disrupted sleep within the four groups
were 25.1% (51/203), 43.8% (7/16), 42.4% (25/59) and
55.6% (30/54), respectively. Patients with both anxiety and
depression symptoms are 3.69 times more likely to have poor
sleep quality (OR = 3.69, 95%CI 1.94-7.01, P<0.001),

54 (16.3%) None
Anxiety only
Depression only

Depression and anxiety

4 203 (61.1%)
' 4

i
o

Total=332

Figure 1: Pie chart showing the frequency of patients with and
without anxiety, depression or both.

while for patients with depression only, the likelihood of
having poor sleep was 2.14 times greater (OR =2.14, 95%CI
1.16-3.96, P =0.016). Patients with anxiety symptoms only
also showed increase likelihood of poor sleep, but this is not
significant (OR =2.06, 95%CI 0.72-5.94, P =0.180).

Discussion

In this descriptive and exploratory research, we found
that 21.1% AF inpatients had anxiety, 34.0% had depression,
and 34.0% sleep poorly. While sleep quality can impact both
anxiety and depression, anxiety tends to occur more often
in female patients, and obesity rate is higher in depressed
patients. Anxiety and depression are moderately associated
with each other but strongly associated with chronic sleep
disruption, and patients with both psychological disorders
showed the highest risk for poor sleep quality. Our results
showed that females are at higher risk of developing anxiety
but not depression. This is consistent with the work of Trovato
et al., where higher mental stress was observed in females
with stable AF [21], and the publication from Polikandrioti
et al., in which both anxiety and depression were evaluated
but only association with anxiety was detected [22]. Possible
reasons for why female patients are more likely to be anxious
may be due in part to well-documented gender differences
for patterns of heart disease and outcomes, differences in
daily life, genetics or health behaviors, delayed symptom
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responses, among other reasons [23]. Associations between
obesity and psychological symptoms of depression in AF
patients have previously been reported [24, 25]. In addition,
the relationship between depression and physical inactivity
was also described [26]. Interestingly, Garimella et al. found
that increased depression severity, physical inactivity, and
increased body mass index are all related to increased AF
symptom severity [27]. They also found that the correlation
between severity of AF symptom and obesity may be
confounded by depression and physical fitness.

When we examined potential covariance of anxiety and
depression, these symptoms did not correlate with age or
type of AF, unlike previous studies [24-26]. It is likely that
this cohort of Chinese AF inpatients suffer from different
life stressors and have other unmeasured or unknown
confounders that may mediate the development of these
psychological symptoms. Anxiety and depression frequently
coexistent, and moderate association between them was
observed in this study. Twin and family studies suggest
that comorbidity can largely be explained by shared genetic
risks [28]. As for pathophysiology mechanisms, it is well
established that anxiety and depressive disorders share some
risk factors, such as heightened stress responsivity [29].
Comorbidity of depression and anxiety is related to increased
therapeutic resistance [5, 6]. Refractory patients require a
multidisciplinary team, including psychiatrists, cardiologists,
and nurses, to adapt appropriate management strategies (e.g.
cognitive behavioral treatment, exercise, selective serotonin
reuptake inhibitors) to the patient's personal conditions [30,
31]. The ABC pathway (Anticoagulation/Avoid stroke); Better
symptom management; Cardiovascular risk and comorbidity
management) is a novel holistic management strategy to
improve the prognosis of AF patients. Education and lifestyle
changes are important aspects of this management strategy in
addition to reducing risk factors for the cardiovascular system
and preventing stroke [32]. Identification and management of
anxiety and depression in AF patients will also improve the
overall prognosis of these patients, improve their quality of
life, and reduce financial impacts on the health care system
[32, 33]. However, there are limited data on the usage of anti-
anxiety drugs or antidepressants to control psychological
symptoms in AF patients, and potential interactions
between these anti-psychotics and antiarrhythmic drugs or
anticoagulants for AF treatment may poses challenges. Thus,
more studies are required to clarify the benefits of patient
education, behavioral and/or psychological therapies in the
overall management of AF [33]. Our data indicate that the
incidence of mild depression is higher in patients with sleep
disturbances, but the rates of moderate and severe depression
arenot. Foranxiety, both the rates of mild and moderate anxiety
are significantly higher in patients with sleep disruptions,
while the rate of severe anxiety is not significantly changed.
These results suggest that sleep quality may affect the
development of anxiety more than depression. Indeed, Press
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et al. also found that depression is only correlated with sleep
dissatisfaction, while anxiety is correlated with trouble falling
asleep, frequent night waking, morning tiredness and daytime
drowsiness [34]. The importance of sleep quality in mental
health is intuitive, but is also supported by numerous studies.
Persistent poor sleep quality has been shown to increase
the risk for severe depression [35]. A two-way connection
between depression and sleep quality has been demonstrated
where depression can also lead to insomnia [36]. In fact,
anxiety and depression are some of the strongest predictors
for chronic insomnia [37]. Thus, sleep disruptions and mental
disturbances may form a vicious cycle in which one can
exacerbates the other [38]. Persistent sleep disruptions can
imbalance the hypothalamic pituitary adrenal axis (HPA), and
increase the levels of cortisol and inflammatory cytokines,
suggesting that these pathways may be contribute partially to
the bidirectional interaction between sleep and mental health
[39]. Anxiety and depression may aggravate AF by causing an
imbalance in the cardiac autonomic nervous system, resulting
in changes to the atrial action potential and shortening of the
atrial refractory period, leading to atrial ectopic agitation
and triggering reentry formation [40]. Conversely, AF can
induce remodeling of the autonomic nervous system, which
will impact emotional states since this system is also involved
in the regulation of emotion [40]. Thus, sustained poor sleep
quality together with psychosocial factors, will ultimately
impact the quality of life and prognosis of AF patients [41].
Sleep duration may also affect the risk of AF, but the data
appeared to be mixed, with some studies indicating a higher
risk for AF with long sleep duration [41, 42], while others
suggest a role for short sleep duration instead [43], particularly
in subgroup analyses. Thus, the effect of sleep duration
may be dependent on other factors, such as the presence of
other health issues and population characteristics, and more
research is required to elucidate the role of sleep duration on
AF development. Previous published work as well as our
current study strongly indicate that AF patients with poor
sleep quality are susceptible to psychological disturbances
such as anxiety and depression, and thus should preferentially
receive early interventions to manage these potentially
debilitating conditions. However, management strategies for
AF generally focus on dealing with the physical aspect of the
condition, such as the use of anticoagulation and managing
bleeding risk, prevention of AF onset, and surgical treatment
of arrhythmia [44]. Since poor sleep quality, anxiety attack,
and mood deterioration can significantly affect the physical
and social function of patients with AF, failure to consider
these factors may contribute to complications such as heart
failure and thromboembolic stroke that will threaten patient
survival. Thus, the medical team must consider psychological
assessment and early intervention in AF patients with anxiety
and/or depression. Currently, it is not clear whether medical
interventions (e.g. cognitive therapy or pharmacotherapy)
aiming to improve sleep quality can improve psychological
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disturbances, or whether drugs for anxiety, depression and
poor sleep will aggravate patients’ arrhythmic state. Hence,
further studies on the relationship between sleep quality and
psychological disturbances, as well as whether strategies to
improve sleep quality could improve mental health and AF
prognosis are required.

Limitations

The current study has a few limitations which should
be addressed in the future. First, this cross-sectional study
limits any demonstration of causal relationships between
sleep disruption and psychological disorders in AF patients,
and unmeasured or unknown confounders are inevitable.
Second, objective measurements, such as polysomnograms
to evaluate sleep quality is lacking, so precise measurements
of sleep quality and standard sleep stages are not available.
Third, long-term effects of mental instability, poor sleep
quality, and their treatment efficacies are still unknown. Thus,
longitudinal studies to monitor sleep, psychological status,
and lifestyle stressors will provide more insights for long
term management of AF patients. Finally, as our research
was performed in a single tertiary center in China, with a
specific population and clinical practice, our results may not
be completely generalizable to other populations and practice
settings.

Conclusion

Our study showed that anxiety and depression are
common among hospitalized Chinese AF patients. Anxiety
occur more frequently in female patients and those with poor
sleep quality, while depression is correlated with obesity and
sleep disruption. Patients with both anxiety and depression
showed the highest risk for disrupted sleep. Therefore, the
identification and treatment of these patients, especially
those who are female, obese or experience persistent sleep
disturbances, should be prioritized. Future research focusing
on assessment of mental health and sleep status, monitoring
progress, and development of novel therapeutic strategies
will bring significant benefits for the patient management.
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