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A B S T R A C T

Introduction: Atrial fibrillation (AF) is frequently diagnosed in older subjects, being often associated with frailty. 
In AF patients, depression is important, increasing mortality when heart failure is present, reducing adherence to 
therapy, and contributing to dementia development. Aim of this study was to identify the variables associated 
with depressive symptoms in older subjects with persistent AF.
Methods: All consecutive patients undergoing electrical cardioversion of the arrhythmia were enrolled and 
evaluated with the Comprehensive Geriatric Assessment (CGA). In particular, the Mini-Mental State Examination 
(MMSE) explored neurocognitive profile, the Geriatric Depression Scale (15-item version; GDS) depressive 
symptoms, and the Short Physical Performance Battery (SPPB) physical performance. Interleukine-6 (IL-6) levels 
were determined with ELISA kits.
Results: Overall, 258 patients were enrolled (age: 78±8 years; women: 41.1%; CHA2DS2-VA: 3.5±1.4). Hyper
tension was highly prevalent (81.8%); left ventricular ejection fraction was normal (58±12%), and heart rate 
adequately controlled (80±17 bpm). MMSE, GDS and SPPB were, respectively, 27.9±2.5, 3.3±2.9 and 8.7±2.7. 
IL-6 concentration, available in 59.3% of patients, was 4.3±3.5 pg/mL. A multivariate analysis model showed 
that depressive symptoms were directly associated with CHA2DS2-VA (p=0.019), and negatively with SPPB 
(p<0.001). When IL-6 was available, the correlation with SPPB persisted (p<0.001), the link with CHA2DS2-VA 
disappeared (p=0.147), and was replaced by that with cytokine levels (p=0.011).
Conclusions: Depressive symptoms in older AF patients are related to clinical complexity and to physical per
formance. IL-6, expression of chronic inflammation, has a significant association with GDS. These findings 
confirm that AF is a marker of cardiovascular aging and frailty.

Atrial fibrillation is the most frequently sustained arrhythmia diag
nosed in older individuals. In 15 years, the prevalence of AF greatly 

increased in subjects ≥85 years approaching 40% [1]. The arrhythmia is 
complicated by heart failure, stroke, disability and dementia, and has a 
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bidirectional association with frailty [2,3].
A major depressive disorder may be diagnosed in about 14% of US 

older subjects. Interestingly, a subsyndromal depressive form seems to 
be present in another 14% of individuals, who are particularly exposed 
to the development of a major form of the condition, and to mood al
terations, disturbances related to anxiety, and disorders of personality 
[4].

More recently, a bidirectional association between depression and 
AF has been outlined [5]. The rate of depressive symptoms can be as 
high as 35% in patients with the arrhythmia, while the risk of AF is 
1.5-fold higher in subjects with depressive symptoms. Interestingly, this 
association can be found in patients with paroxysmal, persistent and 
permanent forms of AF, and it seems to be at least in part mediated by 
autonomic nervous system dysfunction [6]. Hence, a neuro-cardiac link 
was hypothesized to explain this interaction and to guide the attempts to 
manage both conditions [7]. In a recent meta-analysis, it was shown 
that, overall, the prevalence of depression in subjects with AF was 
24.3%, reaching 40.3% in older individuals [8]. Furthermore, the 
coexistence of AF and depression is now recognized as a potential risk 
factor of cognitive impairment, with an odd-ratio equal to 2.23 when 
comparing patients with depression with those without affective disor
ders [9].

Interestingly, interleukin-6 (IL-6), one of the most important in
flammatory biomarkers, was a significant predictor of AF development 
in different studies [10], and, when the arrhythmia was present, the 
cytokine resulted associated with cardiovascular death, thromboem
bolic events, myocardial infarction, and major bleeding [11]. At the 
same time, IL-6 correlated with depression in older adults both in 
cross-sectional and in longitudinal analyses [12], with higher IL-6 levels 
associated with worse symptoms trajectories during the follow-up [13].

On this basis, aim of this study was to evaluate the variables asso
ciated with depressive symptoms in older patients with persistent AF 
undergoing electrical cardioversion (ECV), and to ascertain, also, a 
possible role of low-grade chronic inflammation.

1. Methods

1.1. Patients’ evaluation

Consecutive older outpatients (age ≥65 years) with persistent AF 
directed to a rhythm-control strategy program of the arrhythmia were 
prospectively enrolled in the study, provided their consent to partici
pate, after an ambulatory evaluation or a previous hospitalization. The 
protocol [14], approved by the local ethical committee, was conform to 
the Declaration of Helsinki. All patients were evaluated after the 
admission in a Day-Hospital setting to undergo ECV of the arrhythmia. 
There were no exclusion criteria except for a <3 months major surgery 
intervention, the presence of severe frailty and dementia, of an active 
cancer or of other diseases causing an overt activation of inflammation, 
and a life expectancy <12 months. Venous blood samples for routine 
laboratory analysis and IL-6 concentration determination were collected 
in a fasting condition. The CHA2DS2-VA score (Congestive heart failure, 
1 point; Hypertension, 1 point; Age ≥75 years, 2 points; Diabetes mel
litus, 1 point; prior Stroke/TIA/arterial thromboembolism, 2 points; 
Vascular disease, 1 point; Age 65–74 years, 1 point) was collected and 
analysed as a marker of thromboembolic risk and an index of clinical 
complexity, as we previously found [3,15]. Indeed, recently, the 
CHA2DS2-VASc score emerged as the most relevant factor to identify 
clinical complexity in two large European and Asian AF registries [16]. 
After a cardiology visit and the measure of arterial stiffness with the 
Cardio-Ankle Vascular Index (CAVI; VaSera VS-1500N, Fukuda Denshi, 
Japan) [17], all subjects were evaluated with the Comprehensive Geri
atric Assessment (CGA) tools. In particular, the following instruments 
were used: 1) the Mini-Mental State Examination (MMSE; cognitive 
function; score range from 0 to 30, best performance), exploring 
orientation, short-term memory and recall, attention, calculation, 

language comprehension and executive functions [18]; 2) the 15-item 
version of the Geriatric Depression Scale (GDS; depressive symptoms; 
score range from 0 to 15, major burden), consisting of yes/no questions 
designed to evaluate mood, motivation, and overall psychological 
well-being, with a score >5 indicative of a depressed mood [19]; 3) the 
Short-Physical Performance Battery (SPPB; physical function; score 
range from 0 to 12, best physical performance), composed of three 
different tasks, analysing balance, walking speed, and strength and 
endurance [20]. The SPPB, also considered a measure of frailty in sub
jects with cardiovascular [21] and non-cardiovascular diseases [22], 
was used to evaluate the prevalence of the condition (identified by 
scores ≤8). Then, ECV was performed using a synchronized biphasic 
shock (mean energy value: 175 Joule) after the administration of pro
pofol (1 mg/kg of body weight) to obtain a 5–10-minute length anaes
thesia. Patients were then discharged home after 2 hours from the 
procedure [14].

1.2. IL-6 measure

Each sample of venous blood was centrifuged for 15 minutes (2500 
rpm, 4◦C) immediately after having been taken. Plasma was then 
collected and stored at -80◦C until IL-6 levels were determined using 
ELISA kits (R&D Systems™ Human IL-6 Quantikine HS ELISA, Bio- 
Techne, MN, USA), as soon as samples from 40 different patients were 
available.

1.3. Statistical analysis

IBM SPPS Statistics (version 29.0; IBM Corporation) for macOS was 
used for statistical analysis.

Continuous variables are expressed as mean ± standard deviation 
and, in the case of a non-normal distribution, as median value with the 
25th and the 75th percentile. Categorical variables are reported as an 
absolute number with the related percentage.

The correlation between continuous variables was evaluated with 
simple linear regression analysis, while the presence of a different dis
tribution of continuous variables between two or more categories was 
assessed with Student’s t test and analysis of variance, respectively. The 
related non-parametric tests, the Mann-Whitney and the Kruskal-Wallis 
test, were used in the case of a non-normal distribution. Post-hoc com
parisons were performed with the Bonferroni test.

The chi-square test was used to ascertain a statistical different dis
tribution of categorical variables between two or more groups of 
patients.

All variables significantly associated with the GDS score in univariate 
analysis were entered into a multivariate linear regression model with 
iterative backward deletion of the least significant factor. For each 
remaining variable, the hazard ratio (HR) with the related 95% confi
dence intervals (95%CI) are reported.

A p value <0.05 was considered associated with statistical 
significance.

2. Results

2.1. Patients’ characteristics

Overall, 258 patients were enrolled (age: 78±8 years; women: 
41.1%); of these, 64.0% were married and 24.0% lived alone. In the 
whole population, CGA showed preserved cognitive function and 
physical performance, and a normal depressive symptoms score (MMSE: 
27.9±2.5, SPPB: 8.7±2.7, GDS: 3.3±2.9). However, a pathologic result 
at the GDS was observed in 21.3% of cases (N=55) (Tables 1 and 2). 
Frailty prevalence was 42.2%. Most of patients underwent ECV between 
2 and 12 months from AF onset (82.5%). Hypertension was the most 
frequently observed cardiovascular risk factor with a prevalence of 
81.8%; interventricular septum thickness was higher than 12 mm in only 
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5 patients (1.9%). In two subjects, a history of amyloidosis was found. 
Thromboembolic risk, expressed as CHA2DS2-VA score, was moderate 
(CHA2DS2-VA: 3.5±1.4) and left ventricular ejection fraction normal. 
Overall, 24 patients (9.3%) had undergone before to coronary artery 
bypass grafting. Among the other comorbidities, the proportion of 
chronic kidney disease (CKD) was 20.2% with a mean creatinine 
clearance of 62±24 mL/min/1.73m2 (Table 1). Abnormalities of thyroid 
function were observed in 19.4% of cases, even if TSH concentration in 
the whole population was normal. Heart rate was well controlled (HR: 
80±17 bpm) such as arterial blood pressure (Tables 1 and 2).

Beta-blockers and antagonists of the renin-angiotensin system were 
widely prescribed. Among the other drugs, amiodarone was the anti- 
arrhythmic agent more frequently used. Overall, 77.1% of the enrolled 
patients received a DOAC, with the other cases treated with warfarin. 
The proportion of subjects prescribed with benzodiazepines and sero
tonin reuptake inhibitors (SSRI/SNRI) was 14.7 and 12.8%, respectively 
(Table 2).

IL-6 levels were measured in 153 (59.3%) of the enrolled patients. 
Mean concentration was 4.3±3.5 pg/mL (median: 3.2 pg/ml; 25th-75th 

percentile: 1.8-5.4 pg/mL).

2.2. Univariate associations of clinical, instrumental and laboratory 
variables with the GDS score

Univariate analysis showed that GDS score was directly associated 
with age and higher in women (Fig. 1). An inverse relation existed with 
body size (Tables 1 and 2). When studying civil status, an increase was 
evident going from those who were married (64.2%; GDS: 2.8±2.4), to 
those separated / unmarried (11.3%; GDS: 3.4±3.0), with the highest 
value reached in widowed subjects (24.5%; GDS: 4.5±3.7) (p<0.001).

The analysis of the CGA instruments demonstrated an inverse 

association between depressive symptoms and cognitive functioning, 
measured with the MMSE, and physical performance, evaluated with the 
SPPB (Table 1 and Fig. 2). Such a relation was observed also with each of 
the components of the SPPB, that is, with the standing balance, the 
walking and the chair standing tests (all p values <0.001).

A previous cerebrovascular event and CKD were associated with a 
higher burden of depressive symptoms (Tables 1 and 2). When the 
CHA2DS2-VA was higher also depressive symptoms were more relevant 
(p<0.001) (Fig. 1).

No GDS differences were observed by type of oral anticoagulant and 
use of SSRI/SNRI. However, patients taking proton pump inhibitors and 
benzodiazepines showed higher GDS scores (Table 2).

Heart rate at baseline and arterial stiffness had a direct association 
with depressive symptoms. No relation existed with left ventricular 
ejection fraction, while to a higher interventricular septum thickness 
corresponded lower values of GDS (Table 1).

Last, the burden of depressive symptoms was more relevant in sub
jects showing a higher concentration of IL-6 (p<0.001) (Fig. 3).

To strengthen these results, we compared the characteristics of pa
tients with and without an abnormal GDS score (i.e., >5). We found that 
when a depressive mood was present, subjects were older (81±7 vs. 77 
±8 years), more often women (29.2 vs. 15.8%), lived more frequently 
alone (33.9 vs. 17.5%), and showed a higher CHA2DS2-VA score (4.0 
±1.2 vs. 3.4±1.4), and a worse physical performance at the SPPB (6.4 
±3.0 vs. 9.3±2.3) (all p values <0.05).

2.3. Association between clinical, instrumental and laboratory variables 
with GDS. Results of the multivariate models

The multivariate model evaluating the whole series of AF patients 

Table 1 
Continuous variables describing the enrolled patients, and their association with 
GDS score in linear regression analysis models.

Mean ± s.d. Correlation with GDS P

β ± e.s. R

Age (years) 78±8 0.11±0.02 0.293 <0.001
Height (cm) 169±10 -0.09±0.02 0.311 <0.001
Weight (Kg) 77±15 -0.05±0.01 0.252 <0.001
MMSE (score) 27.9 ±2.5 -0.18±0.07 0.150 0.015
SPPB (score) 8.7±2.7 -0.51±0.06 0.474 <0.001
HR (bpm) 80±17 0.03±0.01 0.157 0.011
SAP (mmHg) 133±20 / 0.009 0.899
DAP (mmHg) 80±11 / 0.048 0.455
CAVI 9.9±1.6 0.24±0.11 0.140 0.027
Ankle-Brachial Index 1.0±0.1 -4.04±1.16 0.214 <0.001
LAD (mm) 52±7 / 0.020 0.754
IVS (mm) 9.8±1.5 -0.27±0.12 0.143 0.022
LVEF (%) 58±12 / 0.082 0.193
WBC (n⋅10¡3⋅mm3) 6.6±1.8 / 0.053 0.410
Hemoglobin (g/dL) 13.4±1.5 -0.24±0.12 0.126 0.048
ESR (mm⋅h¡1) 24±18 / 0.136 0.053
Creatinine (mg/dL) 1.1±0.4 / 0.057 0.377
Creatinine Clearance 62±24 -0.04±0.01 0.293 <0.001
Naþ (mEq/L) 141±3 / 0.048 0.455
Kþ (mEq/L) 4.2 ±0.5 / 0.061 0.363
ALT (U/L) 26±18 / 0.077 0.280
Iron (μg/dL) 77±25 / 0.067 0.245
Ferritin (ng/mL) 125±107 / 0.130 0.051
TSH (μUI/mL) 3.1±4.9 / 0.055 0.940
Uric acid (mg/dL) 5.8±1.5 / 0.049 0.451

ALT: alanine aminotransferase; CAVI: cardio-ankle vascular index; Creatinine 
Clearance: creatinine clearance according to the Cockcroft-Gault equation (mL/ 
min/1.73 m2); DAP/SAP: diastolic/systolic arterial pressure; ESR: erythrocytes 
sedimentation rate; HR: heart rate; IVS: interventricular septum thickness; LAD: 
left atrium diameter; LVEF: left ventricular ejection fraction; MMSE: Mini- 
Mental State Examination; SPPB: Short Physical Performance Battery; TSH: 
thyroid-stimulating hormone; WBC: white blood cells

Table 2 
Prevalence of the categorical variables in the enrolled population, and differ
ences in the GDS score according to the presence/absence of each condition.

Prevalence GDS score for condition P

(n, %) Absent Present

Women 106 (41.1) 2.70±2.63 4.10±3.12 <0.001
Living alone 62 (24.0) 3.06±2.69 4.02±3.49 0.052
Smokers 141 (54.6) 3.27±2.88 3.31±3.09 0.920
Wine 61 (23.6) 3.73±3.04 2.46±2.43 <0.001
Heart failure 104 (40.3) 3.16±2.95 3.46±2.88 0.410
Hypertension 211 (81.8) 2.70±2.73 3.41±2.95 0.134
Diabetes 46 (17.8) 3.29±3.02 3.24±2.40 0.919
Stroke/TIA 33 (12.8) 3.12±2.90 4.33±2.85 0.013
PAD 39 (15.1) 3.14±2.82 4.05±3.36 0.118
Myocardial infarction 15 (5.8) 3.42±3.07 2.80±2.28 0.092
CKD 52 (20.2) 3.13±2.92 3.85±2.87 0.049
COPD 37 (14.3) 3.22±2.84 3.62±3.36 0.442
Hyperuricemia 57 (22.1) 3.22±3.02 3.49±2.56 0.535
Thyroid diseases 50 (19.4) 3.39±2.98 2.82±2.62 0.216
ACE-i/ARB 169 (65.5) 3.03±2.71 3.41±3.02 0.328
Alpha-blockers 55 (21.3) 3.50±3.07 2.45±2.12 0.004
Beta-blockers 210 (81.4) 2.94±3.05 3.36±2.89 0.370
Diuretics 160 (62.0) 3.01±3.05 3.44±2.84 0.248
Statins 119 (46.1) 3.53±3.24 2.99±2.48 0.136
DOACs 199 (77.1) 3.27±2.33 3.31±3.08 0.922
Digoxin 61 (23.6) 3.19±2.96 3.57±2.78 0.368
Propafenone/Flecainide 9 (3.5) 3.31±2.94 2.44±2.24 0.384
Amiodarone 107 (41.5) 3.14±2.96 3.48±2.86 0.361
Verapamil/Diltiazem 10 (3.9) 3.26±2.89 4.00±3.53 0.435
PPI 91 (35.3) 2.83±2.68 4.10±3.15 <0.001
Benzodiazepines 38 (14.7) 3.05±2.78 4.63±3.37 0.002
SSRI/SNRI 33 (12.8) 3.19±2.96 3.91±2.59 0.185
Other psychotropic Tx 23 (8.9) 3.16±2.86 4.52±3.31 0.032

ACE-i/ARB: ACE inhibitors/angiotensin receptor blockers; CKD: chronic kidney 
disease; COPD: chronic obstructive pulmonary disease; DOACs: direct oral an
ticoagulants; PAD: peripheral artery disease; PPI: proton pump inhibitors; 
Smokers: past/present smokers; SSRI/NSRI: selective serotonin reuptake inhib
itor/serotonin and norepinephrine reuptake inhibitor; TIA: transient ischemic 
attack; Wine: ≥1 glass of wine a day (e.g., ≥1 alcohol unit a day)
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enrolled in the study showed the direct correlation between the GDS and 
the CHA2DS2-VA score. Depressive symptoms were inversely associated 
with the interventricular septum thickness, and, importantly, with the 
SPPB, the index of physical performance (Table 3, Model A).

When we studied the 153 patients in whom IL-6 levels were 
measured, we found the significant, direct, relation between the cyto
kine concentration and the GDS score. As previously observed, inter
ventricular septum thickness and SPPB were inversely associated with 
depressive symptoms. The CHA2DS2-VA score lost its statistical corre
lation and was deleted from the model (p=0.147) (Table 3, Model B).

Fig. 1. Score of the 15 items GDS by sex (panel A) and CHA2DS2-VA (panel B). Depressive symptoms are higher in women and in patients with a worse throm
boembolic risk.

Fig. 2. The inverse correlation between the SPPB, index of physical perfor
mance, and depressive symptoms. To increase clarity, for each score of the 
SPPB, we represented the mean GDS value with the related standard deviation.

Fig. 3. The direct correlation between IL-6 concentration and the GDS score.

Table 3 
Variables associated with depressive symptoms measured with the 15-item GDS.
Model A - Results of the multivariate linear regression analysis including all 
patients (R=0.527; p<0.001)
Model B - Results of the multivariate linear regression analysis including pa
tients in whom IL-6 concentration was available (R=0.473; p<0.001).

Model A β ± e.s. P 95% CI

Constant 10.69±1.38 <0.001 7.98 – 13.41
SPPB (Δ⋅1 point increment) -0.51±0.07 <0.001 - (0.66 – 0.37)
CHA2DS2-VA (Δ⋅1 point increment) 0.43±0.18 0.019 0.07 – 0.79
IVS (Δ⋅1 mm increment) -0.39±0.12 0.001 - (0.63 – 0.16)
Variables excluded from the model - age (p=0.777); height (p=0.128); weight 

(p=0.243); MMSE (p=0.631); HR (p=0.065); CAVI (p=0.127); ABI (p=0.279); 
creatinine clearance (p=0.694); sex (p=0.194); civil status (p=0.742); wine 
(p=0.055); alpha-blockers (p=0.226); PPI (p=0.165)

Model B β ± e.s. P 95% CI

Constant 9.48±1.73 <0.001 6.05 – 12.91
SPPB (Δ⋅1 point increment) -0.38±0.10 <0.001 - (0.58 – 0.19)
IVS (Δ⋅1 mm increment) -0.37±0.14 0.011 - (0.65 – 0.09)
IL-6 (Δ⋅1 pg/mL increment) 0.18±0.07 0.011 0.04 – 0.31

Variables excluded from the model - age (p=0.144); height (p=0.154); weight 
(p=0.362); MMSE (p=0.974); CHA2DS2-VA (p=0.147); HR (p=0.441); CAVI 
(p=0.982); ABI (p=0.418); creatinine clearance (p=0.371); sex (p=0.712); civil 
status (p=0.223); wine (p=0.241); alpha-blockers (p=0.562); PPI (p=0.160)
ABI: Ankle-Brachial Index; CAVI: cardio-ankle vascular index; Creatinine 
Clearance: creatinine clearance according to the Cockcroft-Gault equation (mL/ 
min/1.73 m2); GDS: Geriatric Depression Scale; HR: heart rate; IL-6: interleukin- 
6; IVS: interventricular septum thickness; MMSE: Mini-Mental State Examina
tion; PPI: proton pump inhibitors; SPPB: Short Physical Performance Battery; 
Wine: ≥1 glass of wine a day (i.e., ≥1 alcohol unit a day)
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2.4. Depressive symptoms and efficacy of electrical cardioversion

ECV was highly effective in our patients independently of the GDS 
score (sinus rhythm at discharge – GDS≤5: 95.6% vs. GDS>5: 96.4%; 
p=1.000).

3. Discussion

The results of this study demonstrate that, among older AF patients 
undergoing ECV, the prevalence of a significant burden of depressive 
symptoms is not negligible, and equal to 21.3%. At multivariate anal
ysis, GDS score was directly associated with the CHA2DS2-VA and 
inversely related to SPPB. When analyzing also IL-6, the concentration of 
the cytokine showed a significant link with depressive symptoms, 
together with SPPB and interventricular septum thickness, while the 
CHA2DS2-VA score was deleted from the model.

It is the first time in which mood disorders in older AF patients, 
particularly exposed to arrhythmia complications, can be simulta
neously correlated to one of the most important instruments assessing 
physical performance and to the CHA2DS2-VA score, specific measure of 
thromboembolic risk, and our index of clinical complexity. Further, IL-6 
could help to explain this last association.

It is also known that depression and other important geriatric con
ditions, such as multimorbidity, a higher risk of falls, and disability, 
contribute to define a frail phenotype, characterized by an increased risk 
of major cardiovascular events [23]. Among older patients with coro
nary artery disease, once again depression, with malnutrition, a history 
of falls, sleep disorders, comorbidities, polypharmacy, disability, and 
living alone outlined frailty [24].

In a previous experience, in 171 patients undergoing ECV or AF 
ablation, the prevalence of relevant depressive symptoms was 17.2% 
[25]. Interestingly, when compared to subjects with paroxysmal forms 
of the arrhythmia, those with persistent AF showed more frequently 
depressive symptoms [26].

The association between the CHA2DS2-VA and mood can be 
explained by the effects of each of the components of the tool on the 
affective state.

In patients with heart failure, the prevalence of depression ranges 
between 14 and 60% [27], with the coexistence of the two conditions 
associated with a higher risk of mortality and hospitalizations [28].

Arterial hypertension is the most frequent risk factor for AF. In our 
study, it can be found in >80% of cases. When compared to hypertensive 
patients without the arrhythmia, hypertensive subjects with AF are 
characterized by worse GDS and MMSE scores, a lower left ventricular 
ejection fraction and a higher arterial stiffness [29]. Indeed, a correla
tion between depressive symptoms and arterial stiffness was found also 
in our experience.

Also, the coexistence of AF and diabetes was associated with a higher 
GDS score and a lower cognitive performance [30].

In the “PolSenior project”, AF and a history of stroke were the most 
relevant cardiovascular conditions correlated with the presence of 
depression [31]. Further, the Find-AFRANDOMISED trial demonstrated 
that, post-stroke, older subjects, when compared to younger ones, more 
often presented significant depressive disturbances and quality of life 
alterations [32].

Myocardial infarction, a determinant of the “V” of the CHA2DS2-VA, 
has a bidirectional association with depression. Indeed, depressed pa
tients have a risk higher than 28% to develop an acute coronary syn
drome [33], while a major depression could be diagnosed in a 
proportion of cases ranging between 15 and 30% after a myocardial 
infarction [34].

Age also is one of the components of the CHA2DS2-VA. We found a 
direct association between age and the GDS score. The inverse correla
tion linking depressive symptoms with weight and height may be 
explained by their negative association with age itself (p values <0.001 
in both cases).

In our study, SPPB has an inverse relation with depressive symptoms. 
A similar finding was shown in hospitalized older patients when 
analyzing the association between physical performance, malnutrition, 
cognitive status and the burden of affective alterations [35]. In the 
“Systematic Assessment of Geriatric Elements in Atrial Fibrillation” 
(SAGE-AF) study, an abnormal gate speed characterized patients at risk 
to develop relevant depressive symptoms [36]. Last, the SPPB and the 
CHA2DS2-VASc score contributed to define the frail phenotype in an 
older population with persistent AF [37].

In the present study, the thickness of the interventricular septum was 
inversely correlated with the GDS score. It is not easy to defend this 
finding. Related evidence is scant and conflicting with our results. In the 
6025 patients of the ARIC (“Atherosclerosis Risk in Communities”) 
study, the CES-D (“Center for Epidemiologic Studies Depression Scale”) 
score was associated with prevalent and incident cases of heart failure 
with preserved ejection fraction [38], often linked to cardiac hypertro
phy. Among Chinese centenarians, interventricular septum was directly 
correlated to GDS score [39]. We can only hypothesize that the negative 
association we found between the burden of depressive symptoms and 
interventricular septum thickness could be explained by the inverse 
correlation linking the echocardiographic measure with female gender 
and body weight (p=0.029 and p=0.037, respectively, after adjustment 
for age, arterial stiffness and left ventricular ejection fraction). Indeed, 
women and lean subjects showed also a worse GDS score.

When analyzing patients in whom IL-6 concentration was measured, 
the multivariate model showed that SPPB total score and interventric
ular septum thickness maintained their statistical association with 
depressive symptoms, while the CHA2DS2-VA score was deleted, being 
substituted by the cytokine levels. In a previous series of patients, we 
found a direct relation linking CHA2DS2-VASc and IL-6 [15]. Also, the 
cytokine contributes to define the frail phenotype in older AF patients 
[37].

Depression at older ages originates from a complex interplay of so
cial, biological and psychological factors. A hypothesis supports that a 
depressive state is based on inflammation. Really, inflammatory and 
neuro-inflammatory markers are elevated in older depressed patients. 
Cellular aging and, particularly, cardiovascular and metabolic diseases 
could contribute to these alterations [40]. Last, inflamm-ageing proved 
to be a determinant of cardiovascular diseases at older ages [41].

In the present study, a pathologic burden of depressive symptoms 
(GDS>5) was unrelated to ECV efficacy. This result can be justified by 
the high success rate of the procedure, which is linked to the physical 
characteristics of the chest and to the intensity of electrical current going 
through the heart [42]. Affective disorders could exert a relevant role to 
determine a post-ECV arrhythmia relapse and to increase the incidence 
of AF-related unfavorable events during the follow-up [9,43].

This study has some limitations. First, it is observational with a 
prospective enrollment of patients. Accordingly, the results we obtained 
just illustrate statistical associations between clinical, instrumental or 
laboratory variables and depressive symptoms. They are only hypothe
ses generating and need to be confirmed by specifically designed clinical 
trials. However, the great number of subjects participating to the pro
tocol, and the high number of analyzed variables should have allowed to 
run adequately adjusted statistical models. Indeed, the results we ob
tained are clinically plausible. IL-6 levels were measured in the 59.3% of 
the enrolled patients. Hence, it cannot be excluded that the findings we 
obtained could have been different if we had had a larger number of 
available samples. Furthermore, many geriatric conditions, such as AF 
itself, can influence low-grade chronic inflammation. Once again, from a 
biological point of view, it is plausible that the introduction of an in
flammatory marker can make not significant the influence of the 
CHA2DS2-VA, given that some, if not all, of its components are almost 
always associated with a low-grade inflammatory status. Indeed, we 
found a direct relation between the CHA2DS2-VA score and IL-6 con
centration in our population (p=0.002). However, also in this case, our 
experience should have to be corroborated by specific protocols. We 
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evaluated only patients with persistent forms of AF undergoing ECV. 
Accordingly, our results cannot be extended to subjects with paroxysmal 
or permanent forms of the arrhythmia. Our index of frailty was a SPPB 
score ≤8. The prevalence of the condition would have been certainly 
diverse if we had used another instrument. Indeed, a universal definition 
of frailty is now strongly needed in cardiovascular medicine [44]. 
Nevertheless, the proportion of frail subjects we found is comparable to 
that seen in other observational studies [45]. Unfortunately, we did not 
have measures giving a detailed economic and social representation of 
the population we enrolled. However, the approach based on univer
salism guaranteed by the Italian National Health Service should, at least 
in part, mitigate the influences derived by domains not directly related 
to health. Given the composition of the Italian population, all the 
enrolled patients are Caucasian; the results could have been different if 
other ethnic groups were present. Last, we did not analyze follow-up 
data, and we preferred to focus on the description of the variables 
associated with baseline depressive symptoms, given their complex and 
multidimensional interactions, which request, in accordance with 
guidelines, a true multidisciplinary approach [3].

In conclusion, a relevant burden of depressive symptoms is 
frequently found in older patients with persistent AF. Clinical 
complexity, as evaluated with the CHA2DS2-VA, and physical perfor
mance, measured with the SPPB, are the two domains of the CGA which 
may help to explain the affective state alterations in subjects with the 
arrhythmia. IL-6, one of the most important markers of low-grade 
inflammation, replaces clinical complexity in describing depressive 
symptoms. We think that these results can be of help in the management 
of older patients with AF and can contribute to better delineate the in
teractions linking age, mood and cardiovascular disease.

Informed consent

The protocol of the study, approved by the local ethical committee, 
was conform to the Declaration of Helsinki. All patients gave their 
informed consent to participate.

Declaration of generative AI in scientific writing

The Authors do not use generative AI in the preparation of any part of 
the manuscript or in the submission process.

Research data

The datasets generated during this study are not publicly available 
until the completion of the analyses of the CAFFE study, which was 
supported by the Italian Ministry of University and Research. Data will 
be available from the corresponding author, on reasonable request, after 
the publication of the reports concerning the main endpoints of the 
study.

Funding

This work was in part supported by an unconditional grant of Dr. 
Enrico Bini, friend and lawyer in Florence (Italy). Part of the enrolled 
patients derive also from the database of the CAFFE (“Cardioversion of 
Atrial Fibrillation and Frailty in the Elderly”) study, which was evalu
ated and funded as a Project of Relevant National Interest, by the Italian 
Ministry of University and Research (PRIN, Protocol id: 2022L9NPKH).

Declaration of competing interest

The authors have no conflicts of interest to declare.

References

[1] Noubiap JJ, Tang JJ, Teraoka JT, Dewland TA, Marcus GM. Minimum national 
prevalence of diagnosed atrial fibrillation inferred from california acute care 
facilities. J Am Coll Cardiol 2024;84:1501–8.

[2] Rosas Diaz AN, Troy AL, Kaplinskiy V, Pritchard A, Vani R, Ko D, et al. Assessment 
and management of atrial fibrillation in older adults with frailty. Geriatrics (Basel) 
2024;9(2):50.

[3] Van Gelder IC, Rienstra M, Bunting KV, Casado-Arroyo R, Caso V, Crijns H, et al. 
2024 ESC guidelines for the management of atrial fibrillation developed in 
collaboration with the european association for cardio-thoracic surgery (EACTS). 
Eur Heart J 2024;45:3314–414.

[4] Laborde-Lahoz P, El-Gabalawy R, Kinley J, Kirwin PD, Sareen J, Pietrzak RH. 
Subsyndromal depression among older adults in the USA: prevalence, comorbidity, 
and risk for new-onset psychiatric disorders in late life. Int J Geriatr Psychiatry 
2015;30:677–85.

[5] Bueno H, Deaton C, Farrero M, Forsyth F, Braunschweig F, Buccheri S, et al. 2025 
ESC clinical consensus statement on mental health and cardiovascular disease: 
developed under the auspices of the ESC clinical practice guidelines committee. 
Eur Heart J 2025;46:4156–225.

[6] Koh Y, Segan L, Crowley RF, Das SK, Lim MW, Maizels L, et al. Rhythm and blues: 
atrial fibrillation, depression, and the autonomic nervous system. JACC Clin 
Electrophysiol 2026;12:620–35.

[7] Manolis TA, Manolis AA, Apostolopoulos EJ, Melita H, Manolis AS. Depression and 
atrial fibrillation in a reciprocal liaison: a neuro-cardiac link. Int J Psychiatry Clin 
Pract 2023;27:397–415.

[8] Zhang S, Zhang N, Liu L, Zheng W, Ma ZL, Qiao SY, et al. Global epidemiology of 
mental disorder in atrial fibrillation between 1998-2021: a systematic review and 
meta-analysis. World J Psychiatry 2024;14:179–93.

[9] Del Pino M, Rivero P, Taylor A, Gabriel R. Impact of depression and cardiovascular 
risk factors on cognitive impairment in patients with atrial fibrillation: a systematic 
review and meta-analysis. Arch Gerontol Geriatr 2025;128:105601.

[10] Shitole SG, Heckbert SR, Marcus GM, Shah SJ, Sotoodehnia N, Walston JD, et al. 
Assessment of inflammatory biomarkers and incident atrial fibrillation in older 
adults. J Am Heart Assoc 2024;13:e035710.

[11] Meyre PB, Aeschbacher S, Blum S, Reichlin T, Haller M, Rodondi N, et al. 
Biomarker panels for improved risk prediction and enhanced biological insights in 
patients with atrial fibrillation. Nat Commun 2025;16:7042.

[12] Smith KJ, Au B, Ollis L, Schmitz N. The association between C-reactive protein, 
Interleukin-6 and depression among older adults in the community: a systematic 
review and meta-analysis. Exp Gerontol 2018;102:109–32.

[13] Edmondson-Stait AJ, Davyson E, Shen X, Adams MJ, Khandaker GM, Miron VE, 
et al. Associations between IL-6 and trajectories of depressive symptoms across the 
life course: Evidence from ALSPAC and UK Biobank cohorts. Eur Psychiatry 2025; 
68:e27.

[14] Fumagalli S, Pelagalli G, Montorzi RF, Marozzi I, Migliorini M, D'Andria MF, et al. 
The CHA2DS2-VASc score and geriatric multidimensional assessment tools in 
elderly patients with persistent atrial fibrillation undergoing electrical 
cardioversion. A link with arrhythmia relapse? Eur J Intern Med 2020;82:56–61.

[15] Fumagalli S, Di Serio C, Ricciardi G, Lip GYH, Marchionni N, PURE-Rhythm Trial 
Investigators. From the CHA2DS2-VASc score to inflammation: a path leading to 
frailty? An update of the PURE-Rhythm Trial. Eur J Intern Med 2021;84:118–20.

[16] Rigutini AG, Bucci T, Rossi M, Tartaglia E, Askarinejad A, Romiti GF, et al. Clinical 
complexity in patients with atrial fibrillation: exploring differential risk profiles 
from European and Asian cohorts. EP Europace 2025;27:euaf229.

[17] Fumagalli S, Migliorini M, Pupo S, Marozzi I, Boni S, Scardia A, et al. Arterial 
stiffness and left ventricular performance in elderly patients with persistent atrial 
fibrillation. Aging Clin Exp Res 2018;30:1403–8.

[18] Folstein MF, Folstein SE, McHugh PR. Mini-mental state". A practical method for 
grading the cognitive state of patients for the clinician. J Psychiatr Res 1975;12: 
189–98.

[19] Burke WJ, Roccaforte WH, Wengel SP. The short form of the geriatric depression 
scale: a comparison with the 30-item form. J Geriatr Psychiatry Neurol 1991;4: 
173–8.

[20] Guralnik JM, Simonsick EM, Ferrucci L, Glynn RJ, Berkman LF, Blazer DG, et al. 
A short physical performance battery assessing lower extremity function: 
association with self-reported disability and prediction of mortality and nursing 
home admission. J Gerontol 1994;49:M85–94.

[21] Ijaz N, Buta B, Xue QL, Mohess DT, Bushan A, Tran H, et al. Interventions for frailty 
among older adults with cardiovascular disease: JACC state-of-the-art review. J Am 
Coll Cardiol 2022;79:482–503.

[22] Ferrara MC, Zambom-Ferraresi F, Ribera A, Morilla-Ruiz I, Espinoza-Tofalos S, 
Castellano-Tejedor C, et al. Predicting 1-year mortality in older cancer patients: 
performance of G8, SPPB, and IF-VIG in the PROFIT Study. J Gerontol A Biol Sci 
Med Sci 2026;81:glag099.

[23] Damluji AA, Chung SE, Xue QL, Hasan RK, Moscucci M, Forman DE, et al. Frailty 
and cardiovascular outcomes in the National Health and aging trends study. Eur 
Heart J 2021;42:3856–65.

[24] Li T, Shi W, Wang G, Jiang Y. Prevalence and risk factors of frailty in older patients 
with coronary heart disease: a systematic review and meta-analysis. Arch Gerontol 
Geriatr 2025;130:105721.

[25] Koleck TA, Mitha SA, Biviano A, Caceres BA, Corwin EJ, Goldenthal I, et al. 
Exploring depressive symptoms and anxiety among patients with atrial fibrillation 
and/or flutter at the time of cardioversion or ablation. J Cardiovasc Nurs 2021;36: 
470–81.

S. Fumagalli et al.                                                                                                                                                                                                                              European Journal of Internal Medicine xxx (xxxx) xxx 

6 

http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0001
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0001
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0001
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0002
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0002
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0002
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0003
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0003
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0003
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0003
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0004
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0004
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0004
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0004
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0005
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0005
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0005
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0005
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0006
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0006
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0006
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0007
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0007
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0007
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0008
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0008
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0008
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0009
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0009
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0009
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0010
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0010
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0010
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0011
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0011
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0011
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0012
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0012
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0012
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0013
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0013
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0013
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0013
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0014
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0014
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0014
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0014
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0015
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0015
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0015
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0016
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0016
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0016
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0017
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0017
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0017
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0018
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0018
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0018
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0019
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0019
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0019
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0020
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0020
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0020
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0020
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0021
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0021
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0021
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0022
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0022
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0022
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0022
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0023
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0023
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0023
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0024
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0024
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0024
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0025
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0025
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0025
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0025


[26] von Eisenhart Rothe AF, Goette A, Kirchhof P, Breithardt G, Limbourg T, Calvert M, 
et al. Depression in paroxysmal and persistent atrial fibrillation patients: a cross- 
sectional comparison of patients enroled in two large clinical trials. Europace 2014; 
16:812–9.

[27] Delville CL, McDougall G. A systematic review of depression in adults with heart 
failure: instruments and incidence. Issues Ment Health Nurs 2008;29:1002–17.

[28] Jani BD, Mair FS, Roger VL, Weston SA, Jiang R, Chamberlain AM. Comorbid 
depression and heart failure: a community cohort Study. PloS One 2016;11: 
e0158570.

[29] Militaru M, Rachieru C, Lighezan DF, Militaru AG. The impact of hypertension and 
atrial fibrillation on cognitive decline and subclinical atherosclerosis. Brain Sci 
2021;11:752.

[30] Militaru M, Lighezan DF, Tudoran C, Zara F, Bucur A, Militaru AG. Relationship 
between depression and decreased activity level and cognitive impairment in 
patients with diabetes mellitus type 2 and/or atrial fibrillation. J Clin Med 2025; 
14:563.

[31] Rewiuk K, Wizner B, Klich-Raczka A, Wiecek A, Mossakowska M, Chudek J, et al. 
Atrial fibrillation independently linked with depression in community-dwelling 
older population. Results from the nationwide PolSenior project. Exp Gerontol 
2018;112:88–91.

[32] Sadlonova M, Wasser K, Nagel J, Weber-Kruger M, Groschel S, Uphaus T, et al. 
Health-related quality of life, anxiety and depression up to 12 months post-stroke: 
Influence of sex, age, stroke severity and atrial fibrillation - A longitudinal 
subanalysis of the Find-AF(RANDOMISED) trial. J Psychosom Res 2021;142: 
110353.

[33] Krittanawong C, Maitra NS, Qadeer YK, Wang Z, Fogg S, Storch EA, et al. 
Association of depression and cardiovascular disease. Am J Med 2023;136:881–95.

[34] Strik JJ, Honig A, Maes M. Depression and myocardial infarction: relationship 
between heart and mind. Prog Neuropsychopharmacol Biol Psychiatry 2001;25: 
879–92.

[35] Wu X, Hou G, Han P, Yu X, Chen X, Song P, et al. Association between physical 
performance and cognitive function in chinese community-dwelling older adults: 

serial mediation of malnutrition and depression. Clin Interv Aging 2021;16: 
1327–35.

[36] Marino FR, Lessard DM, Saczynski JS, McManus DD, Silverman-Lloyd LG, 
Benson CM, et al. Gait speed and mood, cognition, and quality of life in older adults 
with atrial fibrillation. J Am Heart Assoc 2019;8:e013212.

[37] Fumagalli S, Ricciardi G, Di Serio C, Berni E, La Marca G, Pieraccini G, et al. From 
geriatric assessment to inflammation. A pilot, observational, study about frailty 
components in older patients with persistent atrial fibrillation. Int J Cardiol Heart 
Vasc 2024;55:101558.

[38] Vu K, Claggett BL, John JE, Skali H, Solomon SD, Mosley TH, et al. Depressive 
symptoms, cardiac structure and function, and risk of incident heart failure with 
preserved ejection fraction and heart failure with reduced ejection fraction in late 
life. J Am Heart Assoc 2021;10:e020094.

[39] Sun Z, Ping P, Zhang P, Yao Y, Huang Z, Zhao Y, et al. Associations between cardiac 
structure and function and depressive disorder: a centenarian study in China. 
Heliyon 2023;9:e13233.

[40] Teixeira AL, Barbosa IG, Bauer ME, de Miranda AS. Immunopsychiatry of late life 
depression: role of ageing-related immune/inflammatory processes in the 
development and progression of depression. Acta Neuropsychiatr 2025;37:e67.

[41] Liberale L, Montecucco F, Tardif JC, Libby P, Camici GG. Inflamm-ageing: the role 
of inflammation in age-dependent cardiovascular disease. Eur Heart J 2020;41: 
2974–82.

[42] Fumagalli S, Boni N, Padeletti M, Gori F, Boncinelli L, Valoti P, et al. Determinants 
of thoracic electrical impedance in external electrical cardioversion of atrial 
fibrillation. Am J Cardiol 2006;98:82–7.

[43] Teppo K, Jaakkola J, Biancari F, Halminen O, Linna M, Putaala J, et al. Mental 
health conditions and bleeding events in patients with incident atrial fibrillation: a 
finnish nationwide cohort study. Gen Hosp Psychiatry 2022;78:117–22.

[44] Damluji AA, Nanna MG, Menon V. Frailty in Cardiovascular disease: time for a 
universal definition! J Am Coll Cardiol 2026;87:33–5.

[45] He L, He R, Huang J, Zou C, Fan Y. Impact of frailty on all-cause mortality and 
major bleeding in patients with atrial fibrillation: a meta-analysis. Ageing Res Rev 
2022;73:101527.

S. Fumagalli et al.                                                                                                                                                                                                                              European Journal of Internal Medicine xxx (xxxx) xxx 

7 

http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0026
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0026
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0026
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0026
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0027
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0027
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0028
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0028
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0028
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0029
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0029
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0029
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0030
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0030
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0030
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0030
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0031
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0031
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0031
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0031
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0032
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0032
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0032
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0032
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0032
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0033
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0033
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0034
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0034
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0034
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0035
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0035
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0035
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0035
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0036
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0036
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0036
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0037
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0037
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0037
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0037
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0038
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0038
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0038
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0038
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0039
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0039
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0039
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0040
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0040
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0040
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0041
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0041
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0041
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0042
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0042
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0042
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0043
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0043
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0043
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0044
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0044
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0045
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0045
http://refhub.elsevier.com/S0953-6205(26)00328-6/sbref0045

	Depressive symptoms in older patients undergoing electrical cardioversion of persistent atrial fibrillation. A possible ass ...
	1 Methods
	1.1 Patients’ evaluation
	1.2 IL-6 measure
	1.3 Statistical analysis

	2 Results
	2.1 Patients’ characteristics
	2.2 Univariate associations of clinical, instrumental and laboratory variables with the GDS score
	2.3 Association between clinical, instrumental and laboratory variables with GDS. Results of the multivariate models
	2.4 Depressive symptoms and efficacy of electrical cardioversion

	3 Discussion
	Informed consent
	Declaration of generative AI in scientific writing
	Research data
	Funding
	Declaration of competing interest
	References


