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Abstract 

Background Atrial fibrillation (AF) is one of the leading causes of hospitalization and even death worldwide. Com-
plex bidirectional associations have been suggested between psychiatric disorders and AF disease. This study was 
conducted to investigate the prevalence of psychiatric symptoms in a cohort of Egyptian population presented with 
symptomatic non-valvular AF (NVAF) and to identify the high-risk subjects in need for professional psychiatric con-
sultation. A total of 100 eligible symptomatic NVAF patients were recruited in this cross-sectional study. Each patient 
was subjected to: (1) cardiac evaluation included electrocardiogram, trans-esophageal echocardiography, and the 
European Heart Rhythm Association (EHRA). (2) Psychiatric evaluation consisted of clinical psychiatric interviewing, 
Hospital Anxiety and Depression Scales (HADS), Mini–Mental State Examination (MMSE), type-D personality screening, 
and the short form-36 (SF-36) health survey for the assessment of health-related quality of life (HRQoL).

Results Forty-four percent of our enrolled AF patients had anxiety symptoms, 32% had depressive symptoms, 24% 
had mild cognitive impairment, and 32% had type-D personality. Linear regression analysis demonstrated that the left 
atrial dimension (LAD) and the age were the main significant predictors of MMSE, while the main predictors of HADS 
were SF-36 (physical functioning and general health) and the age. Neither psychiatric symptoms, nor type-D person-
ality was a significant predictor for the evaluated cardiac parameters.

Conclusions Mild cognitive impairment as well as depressive and anxiety symptoms is not uncommon associates 
with NVAF patients. Assessment of cognitive function and HRQoL is strongly advised for AF patients presented with 
enlarged LAD particularly among old adults.
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Background
Mental disorders and cardiovascular diseases often coex-
ist with a complex bi-directional relationship [1]. The 
underlying mechanism of this coupling is multifaceted 
and has not been fully clarified. Psychosocial factors 
are deemed to play a substantial role in the expression, 
course, and magnitude of cardiac illness [2]. Their adverse 
consequences may be mediated by the lower chance of 
receiving preventive measures and by the poor adherence 
to lifestyle interventions and medications [3, 4].

Globally, AF is the commonest sustained cardiac 
arrhythmia in adults, which is associated with a remark-
able morbidity and mortality, thus posing a noteworthy 
burden to patients, clinicians, and healthcare systems 
[5]. It affects approximately 1 to 4% of the overall popula-
tion and the prevalence of NNAF increases with age and 
reach up to 9% among elderly [6].

In patients with established AF, psychiatric manifesta-
tions (including anxiety, depression, and symptom preoc-
cupation) are not uncommon, with a reported prevalence 
of 25 to 50% across various studies. On the one hand, the 
deleterious effects caused by arrhythmias are usually not 
restricted to the AF episode only, as anxiety resulting 
from panic of developing new events in patients with par-
oxysmal AF may sometimes become more annoying and 
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restraining than the arrhythmia itself [7]. On the other 
hand, patients complaining from anxious or depressive 
symptoms are more prone to an amplified risk of devel-
oping various arrhythmias, including AF [8].

As well, growing evidence from recent meta-analytical 
researches established that AF may be a major predictor 
of cognitive impairment and increased risk of dementia 
with or without a history of stroke. Additionally, the rela-
tionship to dementia was found to be evident when AF 
starts in mid-adulthood period and when its duration is 
longer [9].

The negative impact of AF on the HRQoL has been 
extensively documented in several previous studies, 
which also signified the potential detrimental effect of 
associated mental disorders on increasing the burden 
of AF managing. This may be additionally intensified by 
the existence of co-morbidities such as diabetes mellitus 
(DM), hypertension (HTN), and obesity [10, 11]. How-
ever, there is still debate regarding the impacts of differ-
ent socio-demo-graphical (age, sex, occupation, habits), 
clinical (ejection fraction (EF), LAD, EHERA score, 
co-morbidities, treatment approaches), and psychiatric 
confounders (anxiety, depression, personality type) on 
HRQoL in patients suffering AF [12].

Recent systematic reviews have focused mainly on AF 
symptoms severity and changes in HRQoL after rate- and 
rhythm-control interventions. Nevertheless, the recogni-
tion of individuals at higher risk of developing co-morbid 
psychiatric symptoms with AF seems crucial as it could 
direct the preventive strategies and the screening pro-
grams for early discovery of psychiatric symptoms among 
vulnerable AF populations, in order to avoid the potential 
dire consequences resulting from the reluctance in initi-
ating the appropriate psychiatric treatment services.

The primary objective of this study was to investigate 
the prevalence of co-morbid psychiatric symptoms and 
cognitive decline as well as quality of life that may associ-
ate NVAF patients. The correlations of different variables 
that could affect the severity of psychiatric symptoms 
were our secondary goal. The third objective was to iden-
tify the high-risk patients who are in need for a qualified 
psychiatric consultation and intervention.

Methods
Study setting and design
A total of 100 consecutive eligible NVAF inpatients were 
enrolled in this cross-sectional study by convenience 
sampling. The study was carried out by the collabora-
tion of Cardiology and Neuropsychiatry Departments 
at Tanta University Hospitals within 16 months starting 
from November 2020 after the approval of the respon-
sible institutional ethical committee under the code 
34283/11/20.

Patient selection criteria
Inclusion criteria incorporated adults aged 18–65  years 
of both sex with > 12 years of basic education (completed 
at least their secondary school education to ensure their 
ability to perform the psychometric tests properly), 
who were presented with de novo symptomatic NVAF. 
Our study was planned to selectively include a group 
of NVAF patients to avoid heterogeneity of our sample, 
as the other variant (i.e., the valvular type) has different 
etiology which is often seen in people suffering from a 
heart valve disorder or a prosthetic heart valve, who have 
poorer prognosis with an increasing risk for cardiovascu-
lar death or disabling stroke and hence requires different 
assessment methods and treatment strategies compared 
to their NVAF counterparts.

Exclusion criteria included patients not fitting the 
inclusion criteria as well as those presented by other 
types of AF, acute coronary syndromes, heart failure 
with reduced EF, thyroid disorders, advanced hepatic/
renal diseases, or malignancies, as well as patients with 
a history of head trauma, substance abuse, psychotropic 
medications, dementia, or any psychiatric/neurological 
diseases affecting the cognitive abilities. The information 
of all eligible participants was recorded for results anal-
ysis without any missing data. All patients in this study 
were subjected to the following:

1) Cardiac evaluation was focused mainly on the follow-
ing:

a Resting 12 lead electrocardiogram for diagnosis 
of AF.

b Transthoracic echocardiographic examination to 
assess left ventricular (LV) functions and LAD.

c The European Heart Rhythm Association 
(EHRA) symptoms severity score was applied to 
measure the AF-related symptoms. Arrhythmia‐
related symptoms (including palpitations, fatigue, 
dizziness, dyspnea, and chest pain) are usually 
evaluated, and the patients attain scores from 1 to 
4 with regard to how these symptoms influence 
their daily activity (ranging from no symptoms 
to severe symptoms that lead to discontinuation 
of everyday activities, respectively) [13]. EHERA 
score ≥ 2 was found to be related to adverse out-
comes and more frequent hospitalizations [14].

2) General examination and routine laboratory workup 
to exclude patients who had serious metabolic or 
neurological disorders that might affect cognitive 
abilities.
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3) Psychiatric evaluation included clinical psychiatric 
interviewing as well as assessment of psychometric 
tests as follows:

a-  The Arabic form of the Mini–Mental State 
Examination (MMSE), which is a widely used brief 
screening tool, was applied for quantitative evalu-
ation of cognitive impairment [15]. It consists of 
11 simple questions including tests of orientation, 
registration, attention, recall, and language. The 
MMSE score is the number of correct items with a 
maximum total score of 30. A cutoff score of 27 for 
cognitive impairment was recommended by many 
researchers [16–19] as it yields the best sensitivity 
and specificity in detecting even minor decline in 
cognitive functions. Accordingly, our participants 
were classified, based on their cognitive scores, 
into: no impairment (≥ 27), mild impairment 
(21–26), moderate impairment (11–20), or severe 
impairment (≤ 10).

b-  The Hospital Anxiety and Depression Scale 
(HADS) in its Arabic version, which offers an 
applicable and replicable screening tool for the 
evaluation of anxiety and depressive symptoms in 
non-psychiatric inpatients units. It is a self-report 
rating scale of 14 items on a 4-point Likert scale 
scored 0–3 based on recent symptoms. It contains 
two subtests: HADS-anxiety subscale (HADS-A) 
and HADS-depression subscale (HADS-D), each 
of them includes 7 items. Each of the anxiety and 
depression subscales are obtained by summing 
up the scores of the seven items, yielding values 
between 0 and 21. The HADS have three ranges 
for each subscale: 0–7 (normal), 8–10 (borderline), 
and 11–21 (cases) [20, 21].
c-  Type-D (distressed) personality scale (DS14) 
was used to assess negative affectivity (NA) and 
social inhibition (SI). It includes 14 items which 
were rated using a 5-point scale ranging from 
0 = false to 4 = true [22]. The 7 NA items from the 
DS14 cover the tendency to experience feelings of 
dysphoria, anxiety, and irritability with possible 
total score from 0 to 28 based on 7 questions. The 
7 SI items cover: social discomfort, reticence, and 
lack of social poise, with a possible total score from 
0 to 28 based on 7 questions. Type D scores can 
be calculated either as the sum of the NA and SI 
scores (i.e., additive method) or as the result of NA 
and SI scores (i.e., synergistic method). The simple 
interpretation is that a person who scores equal or 
higher than 10 points on both scales can be classi-
fied as having a type-D personality [22].

d- The short form-36 (SF-36) health survey question-
naire in its Arabic version was applied to evaluate 
HRQoL. It measures 8 key health concepts of physical 
and mental components over a 4-week recall period. 
The eight measured domains are vitality, physical 
functioning, bodily pain, general health, physical 
role functioning, emotional role functioning, social 
role functioning, and mental health. Item scores for 
each health domain were coded, summed, and trans-
formed into a scale from 0 (worst possible health 
state) to 100 (best possible health state) [23, 24].

Statistical analysis
Data were analyzed using Statistical Program for Social 
Science (SPSS) version 22.0. Quantitative data were 
expressed as mean ± standard deviation (± SD). Quali-
tative data were expressed as frequency and percentage. 
Pearson’s correlation coefficient (r) test was used for cor-
relating data. Regression analysis was used to predict the 
value of a variable based on the value of another variable 
by linear regression analysis.

The sample size and power analysis was calculated 
using Epi-Info statistics program for public health pro-
fessionals (Center for Disease Control and Prevention 
[CDC], Atlanta, GA, USA, 2011). The calculation was 
based on determining the frequency of psychiatric disor-
ders in a population (patients with NVAF). The criteria 
used were as follows: (a) an anticipated frequency of 30% 
of the psychiatric disorders, based on previous works cit-
ing similar frequencies; (b) absolute precision of 10%; (c) 
confidence interval of 95%; (d) design effect of 1; and (e) 
the population was left as large (1,000,000). The software 
calculation was based on the following equation:

where the values entered are between brackets, N is the 
population size (1,000,000), P is the hypothesized % fre-
quency of outcome in the population (30%), d is the con-
fidence limits (precision) as % of 100 (10%), DEFF is the 
design effect (1), and Z is the Z value for 95% confidence 
limits (1.96). The equation yielded a minimal sample size 
of 81 at confidence interval of 95%, but we intentionally 
increased the number to 100 to compensate for incom-
plete data of patients.

Results
A total of 100 consecutive adult NVAF patients (mean age 
55.63 ± 9.68  years) were enrolled in this cross-sectional 
study. Of them, 40% were smokers, 71% were males, and 

Sample size n =[DEFF∗Np(1 − p)]∕

[(d2∕Z2
1−a∕2

∗(N − 1) + p∗(1 − p)]
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36% were unemployed. As regards the co-morbidities, 29% 
patients had HTN, and 23% had DM, while co-morbid DM 
and HTN represented 8% of all participants (Table 1).

The study revealed that 44% of patients had anxi-
ety symptoms, 32% had depressive symptoms, 32% had 
type-D personality, and 24% of patients had mild cog-
nitive impairment. The mean values of depressive and 
anxiety symptoms according to HADS were 9.41 ± 1.87 
and 9.980 ± 2.01, respectively. The mean value of MMSE 
was 27.1 ± 1.06. The mean values of both components 
of type-D personality scale were 9.97 ± 2.06 for NA and 
9.29 ± 2.08 for SI. In addition, the mean values of all com-
ponents of SF-36 Scale were presented in Table 2.

The mean values of the evaluated cardiac parameters 
were 2.60 ± 0.64, 59.41 ± 4.92, and 4.519 ± 0.50 for EHRA 
score, EF and LAD, respectively (Table 2).

As regards gender differences in the present sample, 
there were no statistically significant differences in all the 
studied parameters (HADS, MMSE, EHRA, EF, LAD, type-
D personality, and SF-36) between both sexes (p > 0.05).

Apart from EHERA score which was significantly 
higher (p = 0.009) in smokers compared to non-smokers, 
all other studied cardiac and psychiatric parameters had 
no significant correlation with smoking (p > 0.05).

Regarding the effect of clinical co-morbidities on the out-
comes, EHRA score was statistically significantly higher 
in patients with DM (p = 0.007) and with combined DM 
and HTN (p = 0.031) compared to patients without co-
morbidities. Also, NA of type-D personality was statisti-
cally significantly higher (p = 0.035) among patients with 
co-morbid HTN and DM compared to others without such 
co-morbidities. However, all other studied parameters were 
not affected significantly by the associated co-morbidities.

Apart from the LAD and the pain-component of 
SF-36 which had a statistically significant association to 
patients with intellectual work (p = 0.033) and patients 
with manual work (p = 0.009), respectively, compared to 
unemployed patients, the relation between the occupa-
tion and all other studied parameters didn’t reach level of 
significance.

The correlation between the studied psychiatric-, 
HRQoL-, and cardiac-variables  highlighted the follow-
ings: the LAD has a significant inverse correlation with 
both MMSE and SF-36 (physical function) and a signifi-
cant positive correlation with SF-36 (role of limitation 
due to physical health). The EF has a significant posi-
tive correlation with both SF-36 components (physical 
function and vitality), while EHRA has no significant 
correlation with all SF36 items. No significant correla-
tions were detected between cardiac variables with any 
of type-D personality, HADS-A, or HADS-D (Table  3 
and Fig. 1).

Linear regression analysis of predictors affecting the 
studied parameters underlined the followings: there were 
no predictor factors affecting cardiac EF significantly. 
Clinical co-morbidities and special habits were the main 
predictors affecting EHERA score. LAD and age were the 
main predictor factors of MMSE, while age and both the 
physical functioning and general health components of 
SF-36 were the main predictors affecting HADS as shown 
in Table 4.

Table 1 Socio-demographic data of the studied patients

SD Standard deviation

Variable n %

Age Range 29–65

Mean ± SD 55.630 ± 9.688

Sex Male 71 71

Female 29 29

Occupation Unemployed 36 36

Manual work 33 33

Intellectual work 31 31

Special habits Non-smoker 60 60

Smoker 40 40

Co-morbidities No co-morbidities 40 40

Hypertension 29 29

Diabetes mellitus 23 23

Hypertension and DM 8 8

Table 2 The mean values of the evaluated parameters in the 
study

SD Standard deviation

Range Mean ± SD

EHRA score 2-4 2.600 ± 0.636

Ejection fraction (%) 48-70 59.410 ± 4.916

Left atrium dimension (cm) 3.6-6 4.519 ± 0.500

HADS anxiety 6-14 9.980 ± 2.005

HADS depression 6-14 9.410 ± 1.865

MMSE 24-29 27.110 ± 1.063

S.F 36 physical functioning 30-80 59.440 ± 13.494

S.F 36 role limitation due to physical health 0-75 32.164 ± 19.687

S.F 36 pain 25-77 42.570 ± 9.909

S.F 36 general health 25-75 42.450 ± 9.464

S.F 36 vitality 20-76 43.412 ± 12.190

S.F 36 social functioning 25-77.5 44.180 ± 14.273

S.F 36 mental health 0-70 45.460 ± 17.864

S.F 36 role limitation due to emotional 
problem

25-75 36.580 ± 12.113

Type D personality NA 6-17 9.970 ± 2.067

Type D personality SI 4-15 9.290 ± 2.086
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Discussion
AF is the most widespread arrhythmia in medical prac-
tice and one of the leading causes of hospitalization. 
Notably, clinical risk factors among AF populations are 
currently receiving more  attention_among them HTN, 
diabetes, and alcohol abuse [25]. Nerveless, the co-mor-
bid psychiatric symptoms are also crucial and should 
receive the same attention in view of the fact that the 
Current European Society of Cardiology guidelines have 
recently delineated psychiatric distress and depressed 
mood as known consequences of AF [26].

This study investigated 100 eligible NVAF adult 
patients (mean age 55.63 ± 9.68  years, 71% male, 40% 
smokers, 36% unemployed, 29% hypertensive, 23% dia-
betic, and 8% were both diabetic and hypertensive) 
for the prevalence of co-morbid psychiatric symptoms 
and cognitive decline and for assessing the HRQOOL. 
Our demographic results were in line with several pre-
vious researches [27, 28]. Nevertheless, a higher age 
was recorded in studies of Freeman et al. [14] and Balcı 
et  al. [29] that could be explained by the exclusion of 
elderly > 65  years in our series (to reduce the possible 
age-related cognitive decline) on the one hand, and by 
rising-up of human longevity in high-income countries 
compared to our developing countries on the other hand 
[30]. Good and early screening for HTN and DM as well 
as higher age group (which is considered risk factor for 
both DM and HTN) in other studies could explain the 
higher prevalence of both co-morbidities in previous 
series [31]. Regarding smoking, the disparity between 

various researches could be clarified by the substantial 
regional differences in smoking rate. In addition, the 
slight dissimilarity in the percentage of unemployment 
between studies may reflect the higher job opportunities 
available in developed countries [32].

In the current study, 44% and 32% of the enrolled 
patients had anxiety and depressive symptoms, respec-
tively. These findings were in line with earlier studies 
[33–35] that reported equivalent rates of anxiety (34.9–
38%) and depression (16.9–39.4%) among their AF series.

Accumulating evidence pointed to the potential role of 
AF in triggering psychiatric diseases caused by patient 
awareness of their prospective illness, and high worry 
and nervousness [36]. On the other direction, patients 
complaining from anxious and depressive symptoms are 
more prone to increased risks of initiation and/or recur-
rence of various arrhythmias, including AF [8]. Several 
mechanisms have been proposed to explain this possi-
ble bidirectional coupling, including elevated inflamma-
tory markers, triggered autonomic nervous system with 
consequent catecholamine overload, dys-regulated hypo-
thalamic–pituitary–adrenal axis, and activated renin–
angiotensin–aldosterone system [8]. These alterations 
could trigger recurrent episodes of AF, either directly by 
disturbing the electro-physiologic characteristics of the 
atria, or indirectly by promoting atrial fibrosis and stress-
cardiomyopathy through microvascular endothelial dam-
age and catecholamine cardiotoxic effects [37].

Regarding cognitive function analysis in this work, 
we found that 24% of our patients had mild cognitive 

Table 3 The correlations between cardiac variables and the studied psychiatric and HRQoL parameters in the study

EHRA European Heat Rhythm Association, EF Ejection fraction, LAD Left atrium dimension.

* Statistically significant at p < 0.05

Correlations

Variable EHRA score EF LAD

R P value R P value R P value

HADS anxiety  − 0.117 0.245 0.063 0.531  − 0.018 0.861

HADS depression 0.012 0.906 0.001 0.990 0.019 0.854

MMSE  − 0.129 0.202  − 0.121 0.231  − 0.251 0.012*
S.F 36 physical functioning  − 0.134 0.185 0.204 0.042*  − 0.221 0.027*
S.F 36 role limitation due to physical health 0.065 0.519 0.062 0.540 0.227 0.023*
S.F 36 pain 0.009 0.927 0.026 0.797  − 0.030 0.767

S.F 36 general health  − 0.003 0.974 0.129 0.201  − 0.074 0.465

S.F 36 vitality  − 0.069 0.494 0.199 0.047* 0.018 0.862

S.F 36 social functioning  − 0.003 0.980  − 0.065 0.520 0.186 0.065

S.F 36 mental health  − 0.034 0.738 0.086 0.397 0.138 0.170

S.F 36 role limitation due to emotional problem 0.043 0.671 0.050 0.624 0.006 0.950

Type D personality NA 0.060 0.553  − 0.061 0.544 0.181 0.072

Type D personality SI 0.020 0.845 0.049 0.626 0.068 0.499
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impairment, which coincided with the findings of Alonso 
et  al. [38] who detected up to 28% rate of cognitive 
impairment among their series. It was suggested that AF 

may speed cognitive impairment and increase the danger 
of dementia with time through several pathways. Firstly, 
AF is associated with an increased cerebro-vascular 

Fig. 1 The correlations that showed a statistical significance in the study
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events and stroke repetition leading to associated gradual 
atrophy of brain volume [39]. Even in individuals with 
normal baseline cognitive functions, the incident AF may 
be associated with concomitant mild cognitive decline, 
even in the absence of clinically manifested stroke, via 
silent (subclinical) cerebral infarcts through an AF-
related embolic lesion [40]. Additionally, the beat-to-beat 
variations with diminished cardiac output present in AF 
may cause transient or chronic cerebral hypo-perfusion 
[41], all contributing to cognitive decline.

Type-D personality is distinguished by either negative 
affectivity or social inhibition. In this work, approxi-
mately one third (32%) of the enrolled patients had 
type-D personality. Earlier studies [42, 43] recorded 
comparable prevalence (30.1–32%) of type-D person-
ality among AF population. It was hypothesized that 
the chronic stress, which characterized individuals 
with type-D personality, could stimulate the sympa-
thetic activation and promote more arousal symptoms 
(tachycardia, sweating) [44]. Type-D personality has 
been listed by the European Cardiovascular Prevention 

guideline as a fundamental psychosocial risk factor to 
screen for [45].

The current research revealed no significant correlations 
between different cardiac variables (EHERA, EF, LAD) and 
both HADS scores. In the same line, Pavlicek et  al. [46] 
noted that EHRA did not link significantly to the mean 
values of anxiety and depression scores. On the contrary, 
Watkins et al. [47] concluded that HADS-A subscale was 
associated with left ventricular EF. Also, Wang et al. [48] 
found that anxiety had significant association with LAD 
and suggested that AF-caused anxiety is arbitrated by poor 
quality of life as AF patients are usually marked by discom-
fortable symptoms, limited daily activities, complicated 
treatment, and probable upsetting complications. The dis-
crepancy between various studies may be due to different 
sample size, selection criteria, and/or age categories.

Regression analysis of our results showed that the age 
and both physical functioning and general health com-
ponents of SF-36 were the main predictors affecting 
HADS. Similar to these findings, Polikandrioti et al. [35] 
noted that HADS-D were statistically significantly cor-
related with age among AF patients. Also, Younes et  al. 

Table 4 Linear regression analysis for predictors affecting the studied parameters

* Significant at p < 0.05

Un-standardized
Coefficients

Standardized
Coefficients

t P value

B Std. error Beta

Dependent variable: EF
 • S.F 36 physical functioning 0.063 0.036 0.173 1.729 0.087

 • S.F 36 vitality 0.067 0.040 0.167 1.671 0.098

Dependent variable: LAD
 • MMSE  − 0.113 0.043  − 0.239  − 2.596 0.011*

 • S.F 36 physical functioning  − 0.011 0.004  − 0.294  − 3.105 0.003*

 • S.F 36 role limitation due to physical health 0.007 0.002 0.278 2.930 0.004*

Dependent variable: EHERA Score
 • Special habits  − 0.301 0.118  − 0.233  − 2.553 0.012*

 • Co-morbidities 0.214 0.060 0.331 3.553 0.001*

 • Age 0.008 0.006 0.128 1.363 0.176

Dependent variable: MMSE
 • LAD  − 0.113 0.043  − 0.239  − 2.596 0.011*

 • Age  − 0.235 0.027  − 0.315  − 2.842 0.008*

 • Physical functioning 0.385 0.038 0.421 0.139 0.889

 • Role limitation due to physical health  − 0.329 0.045  − 0.369  − 0.699 0.486

Dependent variable: HADS
 • Physical functioning  − 0.157 0.852 0.380  − 2.596 0.001*

 • Vitality  − 0.085 0.741 0.149  − 0.842 0.705

 • Social functioning 0.268 0.632 0.369 0.139 0.882

 • Pain 0.456 0.425  − 2.278 0.699 0.713

 • General health 0.524 0.357 2.499 2.034 0.014*

 • Age 0.412 0.102 2.053 1.985 0.023*
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[49] reported a significant correlation between both 
anxiety and depressive symptoms and HRQoL. As well, 
Özabacı et  al. [50] revealed that overall HRQoL scores 
significantly predict depression scores. It is assumed that 
unhealthy life style, reduced physical activity, deprived 
incomes, sense of loneliness, despair, and not being a part 
of society increasing risk of depression. Hence, quality 
of life assessment is strongly recommended during the 
assessment of depression and anxiety especially for the 
elderly as well.

In the present study, LAD was negatively correlated 
with cognitive functions (MMSE), which was consistent 
with both earlier and recent studies [51, 52], as higher 
LAD measurements were significantly correlated with 
lower MMSE scores. This was additionally confirmed 
by the linear regression analysis in our study, which 
identified LAD and age as the two prominent predic-
tors impacting cognitive functions. Consequently, early 
cognitive assessment is strongly recommended for all 
AF patients with moderate-severe enlarged left atrium 
(with LAD > 4.6  cm) chiefly among old-aged adults as 
they are most likely to have worsen MMSE scores. In par-
tial agreement to the current findings, Alonso et al. [38] 
revealed a significant correlation between age and cogni-
tive functions in AF patients.

The literatures revealed conflicting results regarding 
the association between personality-type and cardio-
vascular disease. Some studies [42, 53], in line with the 
current one, did not underscore any significant correla-
tion between type-D personality and cardiovascular risk. 
Conversely, others [54] concluded that type-D personality 
was significantly associated with arousal symptoms. Bio-
logical factors and health-related behaviors are deemed 
to take part in the association between type-D person-
ality and the progression of cardiovascular diseases. The 
adherence to medication, lifestyle modification, and post-
event cardiac rehabilitation are essential prerequisites to 
prevent disease progression during the long-term follow-
up of cardiac patients and all these issues may be held 
up by the distressed personality. Enrolling older patients 
in the latter study [54] and selecting cases with lone AF 
(common in older > 60 years, associated with cardiomyo-
pathy), not NVAF like ours, may explain this contradic-
tion between results of the two studies.

There is a great controversy regarding the effect of vari-
ous factors on HRQoL in AF patients. Previous studies 
[55–57], in agreement to our results, reported that EF 
has a major effect on SF-36 (physical function and vital-
ity). Additionally, our work showed that LAD has signifi-
cant correlations with SF-36 (physical function and role 
of limitation due to physical health), whilst EHRA has no 
such correlation with any of the SF36 items. On the con-
trary, other studies [58–60] established that AF patients 

with higher EHRA scores were most likely to have lower 
HRQoL as fear of complications associated with treat-
ment, such as bleeding, can isolate patients from social 
activities and lead to a decreased HRQoL and increase 
cardiac symptoms [61]. This discrepancy in the results 
could be related to different age categories, and dissimi-
lar methodology using various questionnaire in assessing 
HRQoL in the previous series.

Despite the study failed to catch any psychiatric pre-
dictor that could affect cardiac symptoms considerably, 
clinical co-morbidities were identified as the signifi-
cant predictors affecting AF severity (EHRA score) 
in our patients, while special habits were the second 
ones. This may shed light on the possibility that the 
com-morbid psychiatric symptoms in our sample were 
the consequence rather than the cause of AF, but this 
should be regarded with caution for further future 
confirmation. In the same line, recent researches [62] 
emphasized on the importance of optimization and 
controlling of all coexisting medical conditions that 
can worsen AF, such as hyperthyroidism, DM, HTN, 
congestive heart failure, stimulant use, and excessive 
alcohol consumption. Likewise, other genetic, envi-
ronmental, ethnic, and racial factors may also play a 
crucial role in the pathogenesis of AF  and should be 
considered in future evaluations.

It is worth mentioning that recent studies highlighted 
that substantial proportion of AF patients may experi-
ence early unrecognized or non-specific intermittent 
symptoms (fatigue, dyspnea, tightness) for long period 
(up to 1  year) before seeking cardiac consultation and 
attributes their symptoms to overwork, inadequate sleep, 
and/or deconditioning [63, 64]. This may shed light on 
the possible delay in confirming AF diagnosis particularly 
with the lack of regular routine check-up in our develop-
ing countries and that most of our patients regard their 
initial chaotic non-specific symptoms as not very serious 
and amenable to self-management.

Limitations
This study should be considered in the background 
of some limitations such as its cross-sectional design. 
The study could be more valuable if we could do fol-
low-up of the cases to evaluate the long-term effect of 
NVAF on psychiatric symptoms and vice versa. This 
could be regarded in future longitudinal studies on a 
larger sample size to confirm our findings. In addition, 
further trials are essential to elucidate the benefits of 
using cognitive enhancement therapy and antidepres-
sants in improving cognitive abilities and psychiat-
ric symptoms as well as quality of life among NVAF 
patients.
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We may be criticized for the absence of a control group 
including healthy participants to differentiate the age-
related psychiatric and cognitive troubles from those 
potentially induced by AF. As the study excluded patients 
who had previous (pre-AF) history of dementia, psychi-
atric troubles or any organic illness affecting cognition 
as well as the more advanced age groups (> 65 years; who 
are usually more prone to the normal age-related cog-
nitive changes [65, 66]), we assume that the psychiatric 
troubles detected in our sample were related to AF. Salt-
house [65] conducted a comprehensive analysis to deline-
ate the patterns (trends) of normal age-related cognitive 
changes among apparently healthy adults to introduce a 
reference guide for distinguishing the abnormal (patho-
logical) cognitive decline from those of normal aging. He 
revealed that the main age-related cognitive decline in 
reasoning and memory most often occurs after the age of 
65 years.

Another shortcoming across several studies (includ-
ing the present one) is related to the use of MMSE as 
a standalone single test for cognitive assessment, as 
the use of inconsistent cut-off points (to differentiate 
between the normal and cognitively-impaired partici-
pants) is likely to compromise comparability and gen-
eralizability of the findings across different studies. So, 
adding another screening tool for cognitive assessment 
could be more helpful in this regard and will be one of 
our future plan.

Conclusions
Considerable number of our NVAF patients had psy-
chiatric symptoms and mild cognitive impairment that 
should not be ignored to avoid the possible detrimental 
complications. So, the “consultation-liaison psychiatry” 
for assessing anxiety, depression, cognitive ability, and 
HRQOL is fundamental for designing an appropriate 
intervention plan to address mental burdens of patients 
living with NVAF. Old-adult AF patients with enlarged 
LAD are of greater risk to develop cognitive impair-
ment, hence they requires early and precise psychiatric 
attention. Psychiatric staff members are supposed to be 
a part of a multidisciplinary team-work together with 
the cardiologists for early prevention and treatment of 
any cognitive or psychiatric complications that might 
associate NVAF.
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