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Abstract

Background the prevalence of physical and multidimensional frailty and their prognostic impact on clinical
outcomes in patients with atrial fibrillation (AF) is unclear.

Objective to evaluated frailty in a cohort of patients with AF according to different criteria, and studied the
prevalence and its prognostic impact on clinical outcomes.

Methods in this multicenter prospective cohort, 197 inpatients > 65 years old with AF were recruited from
September 2018 to April 2019.We used Fried Frailty phenotype (Fried) to assess physical frailty, and comprehensive
geriatric assessment-frailty index (CGA-FI) to assess multidimensional frailty. The primary outcome was a composite of
all-cause mortality or rehospitalization.

Results the prevalence of frailty was determined as 34.5% by Fried, 42.6% by CGA-FI. Malnutrition and =7
medications were independently associated with frailty. Kaplan-Meier survival curve showed that the presence of
frailty by CGA-FI had significantly lower all-cause mortality or rehospitalization survival rate (log-rank P =0.04) within
1 year. Multivariate Cox regression adjusted for age and sex showed that the frailty by CGA-FI was significantly
associated with the risk of all-cause mortality or rehospitalization within 1 year (HR 1.79, 95% Cl 1.10-2.90). However,
those associations were absent with the physical frailty. After broader multivariate adjustment, those associations
were no longer statistically significant for both types of frailty.

Conclusions in older people with AF, Multidimensional frailty is more significantly associated with a composite of
all-cause mortality or rehospitalization within 1 year than physical frailty, but these association are attenuated after
multivariate adjustment.

Clinical trial registration ChiCTR1800017204; date of registration: 07/18/2018.

Key points
- The prevalence of multidimensional frailty (42.6% by CGA-FI) was higher than that of physical frailty (34.5% by
Fried) in older people with AF.
-+ Malnutrition and polypharmacy were independent risk factors for frailty.
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In older people with AF, multidimensional frailty was more significantly associated with a composite of all-
cause mortality or rehospitalization within 1 year than physical frailty, but these association were attenuated

after multivariate adjustment.
Keywords Frailty, Atrial fibrillation, Prognosis

Introduction

As the global population continues to age, atrial fibrilla-
tion (AF) has become one of the top medical and social
concerns worldwide [1]. This increasing burden is a chal-
lenge for health systems worldwide. Frailty is a common
geriatric syndrome characterized by a state of increased
vulnerability to endogenous and exogenous stressors, due
to age-related declines in physiologic reserve and func-
tion across multiple physiologic systems [2—4]. Previous
studies have revealed that frailty is a common comorbid
condition in patients with AF [5-7].

There are various proposed definitions and conceptual
frameworks of frailty. They could be mainly divided into
two categories: (1) Physical frailty: frailty was defined as a
physical syndrome, of which the Fried Frailty phenotype
(Fried) is the most widely researched [3]. It is a biological
model of frailty, including weak grip strength, exhaustion,
unintentional weight loss, low physical activity and slow
walking. (2) Multidimensional frailty: frailty was defined
as a state of vulnerability resulting from accumulation of
health deficits. The Comprehensive geriatric assessment-
frailty index (CGA-FI) proposed by Rockwood and based
on which the suitable FI could be created according to
the characteristics of different populations [8] was used
as a major tool.

Few studies have evaluated frailty association with
clinical outcomes in patients with AF. To the best of
our knowledge, no study has ever simultaneously evalu-
ated different tools to quantify frailty and its prognos-
tic impact on clinical outcomes in the same cohort of
patients with AF. Therefore, we evaluated frailty in a
cohort of patients with AF according to different criteria,
and studied the prevalence of frailty and its prognostic
impact on clinical outcomes.

Methods

Data and participants

We used data from a prospective observational
cohort study on frailty in China (Trial registration:
ChiCTR1800017204; date of registration: 07/18/2018)
The Study recruited>65years older people who were
consecutively admitted to 3 tertiary referral hospitals
in Beijing, China, from September 2018 to April 2019,
which approved by the Ethics Committee of Beijing Hos-
pital (approval no. 2018BJYYEC-121-02). For the current
analyses, we included patients with a diagnosis of current
or resolved atrial fibrillation (Fig. 1).

Information collection

Information was gleaned by fixed investigators, who had
passed the survey training test, through a case report
form to ensure the validity of the collected data. Data
were collected and managed through Research Electronic
Data Capture (REDCap) and the entire study was super-
vised by Peking University Clinical Research Institute.
Baseline data collection included sociodemographics,
hospitalization information, medical history, comorbidi-
ties, physical examinations, laboratory tests, echocardio-
graphic data and medications.

Frailty assessment
We used 2 different frailty tools to assess the frailty of
hospitalized older people with AF.

1. Fried Frailty phenotype (Fried).
The Fried frailty phenotype was commonly used to assess
frailty consisting of 5 criteria: unintentional weight loss,
self-reported exhaustion, low grip strength, slow walk-
ing speed, and low physical activity [3]. The scores were
between 0 and 5. Patients with a score>3 were classified
as frailty. The detailed descriptions were presented in
Supplementary Table 1.

2. The comprehensive geriatric assessment-frailty index

(CGA-FI).

The CGA-FI proposed by Rockwood and based on which
the suitable FI could be created according to the charac-
teristics of different populations was used [8]. According
to the core criteria, we selected 48 variables to construct
the CGA-FI, including activities of daily living, chronic
disease, depression, anxiety, loneliness, Mini-Mental
State Examination (MMSE) [9], geriatric syndrome,
insomnia, body mass index, calf circumference, peak
flow, grip strength, and 4-m walking speed. Patients with
a score=0.25 were classified as frailty. The detail cut-off
values were in Supplementary Table 2.

Comorbidities

Comorbidities were measured by the Charlson comor-
bidity index (CCI) [10](see Supplementary Table 3).
Patients consented to the use of electronic medical
records to identify previous clinical history of hyperten-
sion, cardiac artery disease, myocardial infarction, heart
failure, peripheral vascular disease, diabetes and cere-
brovascular disease. We used the Chinese version of the
mini-mental state examination (MMSE) [9] and clock
drawing test (CDT) [11] to define cognitive impairment:
(1) below 24 points of MMSE or (2) 24<MMSE<26 and
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1543 inpatiets 265 years old

101 unable to cooperate with the assessmet
221 refused to sign the informed consent

22 incomplete the assessment

1002 non-AF

4

197 inpatients with AF 265 years old

4 did not finish the 3-month follw-up
3 did not finish the 6-month follw-up
2 did not finish the 12-month follw-up

Y

188 inpatients finished the 1-year follow-up

Fig. 1 Flow chart of the study cohort

incorrect CDT. Malnutrition was defined according to
the short form mini nutritional assessment (MNA-SF) <7
points [12].

Study outcomes and follow-up

The primary outcome of this study was a composite of
all-cause mortality or rehospitalization. All events were
independently reviewed. Clinical follow-up was routinely
performed via clinical visit and/or telephone interview at
3, 6 and 12 months.

Statistical analysis

Patients were categorized into 2 groups based on the
presence of frialty by 2 different criteria (Fried and CGA-
FI). Continuous data expressed as the mean standard
deviation (SD), and independent ¢ test was performed for
intergroup comparison. Non-normally distributed vari-
ables were reported as median (25th -75th percentile),
and Wilcoxon rank-sum test was performed for inter-
group comparison. The categorical variables, presented
as counts and percentages, were compared using the Chi-
squared test or Fisher’s exact test. Venn diagrams were
used to illustrate the relationship between frailty assess-
ment tools.
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Independent predictors of frailty according to different
tool were determined in a multivariable logistic regres-
sion model. The Logistic regression was performed using
the enter method, in which all independent variables
were entered into the logistic regression, which include
demographic, clinical, laboratorial, and echocardia-
graphic variables.

Cumulative survival curves were estimated by Kaplan-
Meier methods and compared between groups using the
log-rank test. To determine the independent association
between all-cause mortality or rehospitalization and
frail according to different tool, multivariable Cox pro-
portional hazard regression model was used to examine
the associations of frailty with risk of all-cause mortality
or rehospitalization. Model 1 adjusted for age and sex.
Model 2 adjusted for the same factors as the multivari-
able logistic regression models. The Cox models were
tested for the proportional hazards assumption and lin-
earity of continuous variables. We checked using the
variance inflation factor ensuring that the variance infla-
tion factor for each variable was <10. All statistical tests
were bilateral tests, and a P value of <0.05 was consid-
ered to indicate statistical significance. All the analyses
were performed using SAS software, version 9.4 (SAS
Institute Inc).

Results

A total of 197 consecutive older people with AF were
studied, including 158 patients (80.2%) from cardiovas-
cular wards (Fig. 1). There were 57.4% males (113/197)
in the study and the average age was 77.5%7.1 years.
Among them, 103 cases (52.3%) were paroxysmal AF and
94 cases (47.7%) were persistent AF, the CHA,DS,-VASc
score was 4.4+1.6, 91 cases (47.7%) were =5, the HAS-
BLED score was 1.9+0.7, 36 cases (18.3%) were >3.
Common comorbidities included hypertension (75.6%),
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coronary heart disease (48.7%), diabetes (29.4%), stroke /
TIA (23.4%) and heart failure (23.9%).

Prevalence of frailty and baseline characteristics

The prevalence of frailty in older people with AF was
determined as 34.5% by Fried, 42.6% by CGA-FI. 26.4%
(N=52) of patients were classified as frail by all 2 assess-
ment tools (Fig. 2).

The baseline characteristics of patients according to the
presence of frailty by different criteria are summarized in
Table 1. Regardless of the criteria, frail patient with AF
was older, more female, had higher CHA,DS,-VAS and
Charison Comorbidity Index score, more had heart fail-
ure, cognitive impairment, and malnutrition, had higher
D-dimer and NT-proBNP, had larger left atrial diameter,
took more oral medications, and had fewer interven-
tional or surgical procedures.

Independent predictors of frailty by different criteria

The results of univariate and multivariate analyses for
identifying the presence of frailty according to each cri-
terion in older people with AF are shown in Supplemen-
tary Tables 4—5. Regardless of the criteria, Malnutrition
and >7 medications were independently associated with
frailty in patients with AF.

Clinical outcome
During the 1-year follow-up period, 4 patients were lost
to follow-up at 3 months, 3 at 6 months, and 2 at 1 year.
188 patients completed 1-year follow-up, with a total
loss rate of 4.6% (Fig. 1). The primary end point event
(all-cause mortality or rehospitalization) occurred in 82
patients (41.6%) .

Kaplan-Meier survival curve showed that the presence
of frailty by CGA-FI had significantly lower all-cause
mortality or rehospitalization survival rate (log-rank

Fried CGA-FI

Frail by two indices=100 (50.7%)

Fig. 2 Prevalence of frailty by Fried and CGA-FI in AF cohort. A, Bar graph showing prevalence of frailty by Fried and CGA-FI in AF cohort; B, Venn dia-
grams showing the relationship between Fried and CGA-Fl in detecting frailty in patients with AF. Fried = Fried frailty phenotype; CGA-FI =comprehensive

geriatric assessment-frailty index
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Table 1 Baseline characteristics According to the presence of Frailty by Fried and CGA-Fl in patients with AF

Fried CGA-FI
Non-frail Frail Non-frail Frail
(n=129) (n=68) p Value (n=113) (n=84) p
Value
Demographics
Age,y 76.0+6.8 80.3+6.6 <0.001 749+6.5 80.9+64 <0.001
Male 82 (63.6) 31 (45.6) 0.02 74 (65.5) 39 (46.4) 0.007
University or higher 58 (45.0) 20 (29.4) 0.002 52 (46.0) 26 (31.0) 0.07
Living alone 10 (7.8) 5(7.4) 0.92 8(7.1) 7(8.3) 0.74
HR, bpm 77.0+£193 77.0+£19.1 0.99 7724200 7674182 0.86
SBP, mmHg 1312185 1264+17.9 0.08 131.1+£16.8 12754203 0.18
DBP, mmHg 748+114 73.6+10.9 0.51 750+11.0 735+11.5 0.34
BMI, kg/m2 251434 240+3.7 0.07 250+32 245+4.0 0.38
Grip Strength, kg 275+83 176+6.5 <0.001 279+86 19.1+6.9 <0.001
Gait Speed, s 53(4.66.8) 84 (6.510.2) <0.001 54 (4.56.6) 83(5.7,10.2) <0.001
AF
Praxysmal AF 68 (52.7) 35(51.5) 0.87 64 (56.6) 39 (46.4) 0.16
CHA,DS,-VASc <0.001 <0.001
<4 84 (65.1) 22 (32.4) 83 (73.5) 23 (27.4)
>5 45 (34.9) 46 (67.6) 30 (26.5) 61 (72.6)
HAS-BLED 0.54 0.001
<2 107 (82.9) 54(79.4) 101 (89.4) 60 (71.4)
>3 22(17.0) 14 (20.6) 12 (10.6) 24 (28.6)
Comorbidities
cd 1.0(1.0,2.0) 20(1.03.0 0.004 1.0 (1.0,2.0) 2.0(2.04.0) <0.001
HTN 99 (76.7) 50(73.5) 062 80(70.8) 69 (82.1) 0.07
CAD 59 (45.7) 37 (54.4) 0.25 50 (44.2) 46 (54.8) 0.14
MI 11(85) 9(13.2) 03 7(6.2) 13(15.5) 0.03
HF 25(19.4) 22 (32.4) 0.04 13(11.5) 34 (40.5) <0.001
PVD 21(16.3) 13(19.1) 0.62 13(11.5) 21(25.0) 0.01
Diabetes 40(31.0) 18 (26.5) 0.51 31(274) 27 (32.1) 047
Stroke/TIA 29 (22.5) 17 (25.0) 0.69 22 (19.5) 24 (28.6) 0.14
@ 28(21.7) 29 (42.6) 0.002 13(11.5) 44 (52.4) <0.001
Malnutrition 2(23) 6(8.8) 0.04 1(0.9) 8(9.5) 0.004
Laboratory
Hb, g/1 1308+£204 1255+194 0.08 13364185 122.7+206 <0.001
Alb, g/I 394429 386+3.7 0.13 396+28 385+3.7 0.02
D-dimer, ng/ml 1395 208.0 0.03 125.0 208.0 <0.001
(91.0,230.0) (97.0,380) (82.0,200.0) (114.0,432.0)
hsCRP, mg/d| 1,1(0.82.3) 1.1(0.7,2.6) 0.83 1.0(0.7,1.8) 14 (0.8,3.9) 0.05
NT-proBNP, pg/ml 608 1009.1 0.01 569.3 1300.0 <0.001
(1525-1526.0)  (354.4-2214.5) (154.8-1355.0)  (334.9-2252.0)
Echocardiaography
LVEF, % 59.1+84 57.7+94 034 60.1+£7.9 56.7+£9.5 0.009
LAD, mm 40.7+7.5 445+78 0.002 404176 442+75 <0.001
Treatment
OAC 61 (47.3) 29 (42.6) 074 54 (47.8) 36 (42.9) 0.53
>7 medications 49 (38.0) 40 (58.8) 0.005 35(31.0) 54 (64.3) <0.001
Intervention/surgery 61 (47.3) 21(30.9) 0.03 64 (56.6) 18(214) <0.001

Values are presented as mean+SD or median (interquartile range: 25th to 75th

percentiles) or number (percentage)

AF=atrial fibrillation; Alb=albumin; BMI=body mass index; CAD=coronary artery disease; CCl=charison comorbidity Index; Cl=Cognitive impairment;
DBP=diastolic blood pressure; Hb=hemoglobin; HF=heart failure; HR=heart rate; hs-CRP=high-sensitive C-reactive protein; HTN=hypertension; LAD=left atrial
anteroposterior diameter; LVEF=left ventricular ejection fraction; MI=myocardial infarction; NT-proBNP=N-terminal pro-B-type natriuretic peptide; OAC=oral
anticoagulants; PVD=peripheral vascular disease; SBP=systolic blood pressure; TIA=transient ischemic attack
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Fig. 3 Kaplan-Meier Analysis of all-cause mortality or rehospitalization Events According to the presence of Frailty by Fried (A) and CGA-FI (B) in patients

with AF

Table 2 Univariate and Multivariate Analyses for the Primary Outcome of all-cause mortality or rehospitalization

Multivariable Analysis

Univariable Analysis Model 1 Model 2

HR 95%Cl Pvalue HR 95%ClI Pvalue HR 95%Cl Pvalue
Age 112 083-151 045
Male 124 080-193 034
Frailty by Fried 143 092-222 0 149  092-242 0.10 160 086-296 0.14
Frailty by CGA-FI 1.63  1.06-251 003 179 1.10-290 0.02 174 094-324 0.08

Abbreviations as in Table 1

Model 1 adjusted for age and sex;

Model 2 adjusted for age, sex, education, living alone, smoking, drinking, BMI, CHA,DS,-VASc>5, HAS-BLED >3, CCl, HF, CI, Malnutrition, HR, Log Hb, Log Alb, Log

hsCRP, Log NT-proBNP, LAD, LVEF, >7 medications

P=0.04) within 1 year, but not according to Fried (log-
rank P=0.11) (Fig. 3).

Table 2 shows the results for serially adjusted mod-
els. In Model 1, which adjusted for age and gender, the
frailty by CGA-FI was significantly associated with the
risk of all-cause mortality or rehospitalization within 1
year in older people with AF (HR 1.79, 95%CI 1.10-2.90,
P=0.02). However, this association was absent with the
Fried criteria (HR 1.49, 95%CI 0.92-2.42, P=0.10). In
Model 2, which adjusted for age, sex, education, living
alone, smoking, drinking, BMI, CHA2DS2-VAScz=5,
HAS-BLED >3, CCI, HEF, CI, Malnutrition, HR, Log Hb,
Log Alb, Log hsCRP, Log N'T-proBNP, LAD, LVEE, >7
medications, those associations were no longer statisti-
cally significant for both criteria. Detailed results are pro-
vided in Supplementary Tables 6-7.

Discussion

In this study, we used a prospective, cohort of con-
secutive individual with AF to evaluate the association
between clinical outcome and the presence of frailty as
determined by 2 of the most commonly used assessment

tools—Fried and CGA-FIL. The main findings were as fol-
lows: (1) In patients with AF, The prevalence of multi-
dimensional frailty (42.6% by CGA-FI) was higher than
that of physical frailty (34.5% by Fried) ; (2) In patients
with AF, the presence of frailty was associated with older,
more female, higher CHA,DS,-VAS- and CCI score,
more heart failure, cognitive impairment, and malnutri-
tion, higher D-dimer and NT-proBNP, larger left atrial
diameter, taking more oral medications, and fewer inter-
ventional or surgical procedures regardless of the crite-
ria. (3) Regardless of the criteria used, Malnutrition and
27 medications were independent risk factors for frailty
in patients with AF. (4) AF patients with multidimen-
sional frailty had significantly higher all-cause mortality
or rehospitalization rate within 1 year, but not with phys-
ical frailty. (5) After adjusting for age and gender, only
the presence of multidimensional frailty by CGA-FI was
significantly associated with the risk of all-cause mortal-
ity or rehospitalization within 1 year in older people with
AF. Such significant association was not observed with
the presence of physical frailty by Fried. After broader
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multivariate adjustment, those associations were no lon-
ger statistically significant for both types of frailty.

Frailty is a common geriatric syndrome character-
ized by a state of increased vulnerability to endogenous
and exogenous stressors, due to age-related declines in
physiologic reserve and function across multiple physi-
ologic systems [13]. Previous studies have revealed that
frailty is a common comorbid condition in patients with
AF and the prevalence in AF is higher than in the gen-
eral population [5-7]. However, The reported incidence
of frailty in patients with AF is highly variable, ranging
from 5.9-89.5% [6, 7, 14—17], which was influenced by
many factors, such as age, study population, the evaluat-
ing instruments, et al. Overall, the prevalence of frailty
in hospital AF patients is significantly higher than that in
community AF patients, and the higher the age of enrol-
ment, the higher the frailty prevalence. Frailty tool is an
important factor affecting the incidence of frailty in AF.
Our study found that the prevalence of multidimensional
frailty in patient with AF according to CGA-FI is higher
than physical frailty according to Fried, which is consis-
tent with the general population [18]. However, in the
heart failure population, physical frailty is more promi-
nent [19].

Risk factors for the frailty in span a wide range of
aspects and conditions, covering sociodemographic, clin-
ical, biological domains and lifestyle-related [20]. Simi-
larly, the risk factors associated with frailty according to
different criteria were different. Mlynarska et al [14] used
Tilbrug frailty indicator (TFI) [21] to assess multidimen-
sional frailty and reported that age and the EHRA score
were important predictors of multidimensional frailty
syndrome in patients with AF. Our findings are also con-
sistent with theirs and found age and comorbidity were
associated with multidimensional frailty in patients with
AF. Further, we identified that age and comorbidity was
not as closely associated with physical frailty as with
multidimensional frailty in patients with AF. In addi-
tion, Malnutrition and >7 medications were indepen-
dent risk factors for frailty in patients with AF regardless
of the types of frailty. As an independent risk factor for
the onset of frailty, there is a large amount of evidence for
malnutrition in the general population [18, 22] and differ-
ent diseases populations, such as coronary heart disease
[23] and heart failure [24]. Moreover, nutritional therapy
is also one of the important measures of frailty interven-
tion [25, 26]. Interestingly, we found polypharmacy was
independently associated with frailty in AF. This find-
ing is rarely reported in the previous literature. Poly-
pharmacy means more comorbidities. Previous studies
showed that frailty and multimorbidity may contribute
to each other [27]. Our study found that in patient with
AF, multimorbidity was associate with multidimensional
frailty, but not with physical frailty. Therefore, there may
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be other factors that contribute to the effect of polyphar-
macy on frailty, such as drug interactions and side effects.

AF associated with frailty has been shown previously
to have worse outcome [28-30]. In a multicenter cohort
of AF patients study, Madhavan et al [15] showed frailty
was associated with increased risk of death (HR1.29,
95% CI 1.08-1.55, p=0.006). They used the American
Geriatric Society’s Geriatric Evaluation and Manage-
ment Tool to assess frailty, which was just as the Fried.
Wikinson et al [6] showed in those with AF and eligible
for OAC, frailty was associated with increased risk of
death (HR for severe frailty compared with fit 4.09, 95%
CI 3.43-4.89, p<0.05). Frailty was estimated using the
eFI (Electronic frailty index) [31], in which the propor-
tion of deficits (symptoms and signs, abnormal labora-
tory values, disability or disease state) from 36 possible
deficits was calculated. As a result, both physical frailty
and multidimensional frailty are associate with poor
prognosis in patients with AF. However, there is currently
no study examining the prognostic role of physical frailty
and multidimensional frailty simultaneously in the same
cohort of patients with AF. In our study, we found that
multidimensional frailty associated with increased risk of
all-cause mortality or rehospitalization within 1 year in
older people with AF, and in the same cohort of patients
with AF, we simultaneously evaluated physical frailty and
its prognostic impact on clinical outcomes. Such sig-
nificant association was not observed with the presence
of physical frailty. These results suggest that the frailty
index, which encompasses multidimensional impair-
ments, is more suitable for assessing frailty in people with
AF. Additionally, more attention should be given to com-
prehensive chronic disease management for older indi-
viduals with AF to reduce mortality and rehospitalization
rates. Moreover, these associations were attenuated after
multivariate adjustment For both types of frailty. This
suggests that associations between frailty and risk of all-
cause mortality or rehospitalization in patients with AF
may be attributable to other patients’ prognostic factors.

Although frailty and AF are frequent comorbidities and
share common risk factors, the direction and strength
of the association of frailty with AF onset, subsequent
disease incidence, and mortality are not completely
understood. In a study of 2053 participants in the FHS
(Framingham Heart Study), Orkaby et al [7] sought to
examine both the association between frailty and inci-
dent AF and the association between prevalent AF and
frailty status. Frailty was defined using the Fried pheno-
type. They did not find a statistically meaningful relation-
ship between AF and frailty. The findings may be limited
by sample size. In addition, we should note that this only
represents the relationship between physical frailty and
AF, and whether multidimensional frailty is the case is
uncertain.
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Our study also has important limitations. First,
although our study is a multi-center study, the sample
size is relatively limited, and the cases are limited to indi-
vidual in tertiary hospitals, which needs to be verified in
different levels of medical institutions and communities.
Second, although the multivariate Cox regression model
was used in control for various potential confounders,
residual or unknown confounders were still unavoidable.
Furthermore, the follow-up time of our study is only one
year, and future studies with larger sample size and lon-
ger follow-up are needed.

Conclusions

In summary, among older people with AF, we found that
the prevalence of multidimensional frailty was higher
than that of physical frailty. Malnutrition and polyphar-
macy were independent risk factors for frailty in patients
with AF regardless of the criteria. Multidimensional
frailty was more significantly associated with a composite
of all-cause mortality or rehospitalization within 1 year
than physical frailty, but these association were attenu-
ated after multivariate adjustment.

Abbreviations

AF Atrial fibrillation

BMI Body mass index

ccl Charlson comorbidity index

cbr Clock drawing test

CGA-FI Comprehensive geriatric assessment-frailty index
eFl Electronic frailty index

FHS Framingham Heart Study

Fried Fried Frailty phenotype

hsCRP High sensitivity C-reactive protein
LAD Left atrial diameter

LVEF Left ventricular ejection fraction
MMSE Mini-mental state examination

NT-proBNP  N-terminal pro-brain natriuretic peptide
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