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Purpose: Atrial fibrillation (AF) is the most common cardiac arrhythmia, and its incidence

increases with age. The elderly population is commonly affected by frailty syndrome (FS).

FS syndrome along with anxiety and depressive symptoms are prevalent among elderly

patients with AF. It is unclear whether depression contributes to AF or vice versa. The

purpose of this study was to assess correlations between FS and the occurrence of anxiety

and depression symptoms in a group of elderly patients with AF.

Patients and Methods: This cross-sectional study included 100 elderly patients (69

females, 31 males, mean age: 70.27 years) with AF. Standardized research instruments

were used including the Tilburg Frailty Indicator (TFI) to assess FS, and two questionnaires

to assess depression including the Geriatric Depression Scale (GDS), and the Hospital

Anxiety Depression Scale (HADS).

Results: Mild FS was found in 38% and moderate FS in 29% of patients. Based on GDS

scores, depression symptoms were found in 51% of patients’ sample. Based on HADS

scores, 20% of patients were found to have anxiety symptoms, and 28% revealed depression

symptoms. Single-factor analysis demonstrated a significant positive correlation between

HADS anxiety symptoms (r=0.492), HADS depression symptoms (r=0.696), and GDS score

(r=0.673) on the one hand, and overall TFI frailty score on the other. Multiple-factor analysis

identified overall GDS score, education, and lack of bleeding as significant independent

predictors of TFI scores (p<0.05).

Conclusion: FS is common in the population of elderly patients with AF. We found

evidence for the association between symptoms of anxiety and depression and the incidence

of FS in this group of patients. Due to the risk of consequences which may in part be

irreversible, screening for FS is recommended.
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Introduction
Atrial fibrillation (AF) is the most common arrhythmia in the general population.

However, available epidemiological data indicate that its incidence is highest

among elderly patients. The prevalence of AF increases with age: it affects 0.1%

of the population under 55 years of age, 3.3% of the population over 60, and 10%

of the population over 80.1 It is estimated that due to aging, AF will affect approx.

6–12 million people in the US by the year 2050, and approx. 17.9 million in Europe

by 2060.2 In the light of the most recent guidelines, the increasing prevalence of AF

is attributed to improved diagnosis of new cases, increasingly common occurrence

of arrhythmia risk factors, and population aging.3
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Moreover, frailty syndrome (FS) has been suggested as

a significant predictor of cardiovascular disease in elderly

patients with AF. FS is defined as a geriatric syndrome

presenting with clinically identifiable physical alterations,

such as loss of muscle mass and strength, decreased energy

and exercise tolerance, and reduced physiological reserves.4

FS is among the main risk factors for complications among

elderly patients. FS typically involves reduced physiological

reserves, dysfunctions in multiple organs, and the resulting

changes. In the literature, FS is described as a clinical syn-

drome resulting in weakness, slowness, reduced physical

activity, fatigue, and weight loss. FS also refers to an accu-

mulation of deficits that may be identified in

a comprehensive geriatric assessment.5

The etiopathogenesis of FS includes biological (hor-

monal, inflammatory), social (poor financial status,

social isolation/exclusion), and clinical factors (osteo-

porosis, sarcopenia, multiple comorbidities).6 FS is part

of a continuum, at one end of which lies perfect health

and independence, while at the opposite end there is an

increased need for medical care and dependency on

others. In FS, homeostasis may be disturbed due to

increased intensity of stressors, such as a severe depres-

sive episode or infection, that may result in patients’

disability. Research on FS supports the shared concept

of a pathophysiological pathway leading to disability

through the progressive loss of physiological reserve

and physical fitness with age.7 FS analyzed in the con-

text of disability is an important prognostic measure in

terms of the need for care and therapy. Furthermore, an

accurate distinction between FS and disability allows for

implementing interventions to reverse the associated

changes or prevent their progression.7–10

The prevalence of FS increases with age and may

significantly affect both treatment success and the ultimate

outcomes of AF.11 It is estimated at 7–12% of the elderly

population. Between the ages of 56 and 74, FS is diag-

nosed in 3.9% of patients, but in patients aged over 85, this

proportion increases to 25%.12

Older age is also associated with a greater intensity of

stressful life situations, from the change of one’s profes-

sional status to the death of one’s life partner and in many

situations potentially result in loneliness, and risk of finan-

cial difficulties. All of these situations may result in the

development of anxiety or depressive disorders. Nowadays

as indicated by the World Health Organization (WHO)

depressive disorders are the second most common cause

of disability, after cardiovascular disease.13

Depression and FS are widespread in the elderly popu-

lation, but their mutual correlation has not yet been widely

investigated. Cross-sectional studies have demonstrated

a four-fold increase in depression risk in elderly patients

diagnosed with FS. The opposite association has also been

observed – depressed patients have a four times greater

risk of becoming frail.14

Medical recommendations for diagnosis and treatment of

AF emphasize the mood disorders occurring in the elderly

population.3 Research on depression demonstrates that it is

a major cause of emotional distress in older age and a factor

potentially contributing to the pathogenesis of a variety of

diseases.15,16 Depressed elderly patients often experience

a deterioration of their daily functioning and quality of life

(QoL), as well as low moods.17 Additionally, the recent

reports show that both depressive and anxiety symptoms

are important for effective therapeutic process in patients

with AF.17 Anxiety and depression symptoms are aggravated

with each episode of AF.18 Moreover, they are associated

with a greater severity of AF symptoms and lower QoL19

compared to patients with other cardiac disorders.20 AF is

also associated with an increased risk of death and increased

demand for health care.20

The purpose of the study was to assess correlations

between FS and the occurrence of anxiety and depression

in a group of elderly patients with AF.

Patients and Methods
Study Design and Setting
This cross-sectional study was performed between

February 2019 and June 2019 in the Wroclaw University

Hospital in Poland. The STROBE guidelines

(Strengthening the Reporting of Observational Studies in

Epidemiology) were followed.

Study Participants and Qualification
The sample of 100 patients diagnosed with AF (mean age

70.27 years) was recruited from 235 eligible patients and

enrolled in the study as indicated in the flow diagram

(Figure 1). All patients were asked to complete the ques-

tionnaires during hospitalization, with a cardiac nurse pre-

sent. Inclusion criteria were as follows: age above 65

years, no comorbidities associated with severe hemody-

namic instability, no cognitive impairment preventing

unassisted completion of the questionnaires, and informed

consent to participate in the study.
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Research Tools
In the study, an original questionnaire was used to collect

basic socio-demographic (ie, age, sex, education, resi-

dence, professional activity, marital status), and clinical

data (ie, duration of illness, previous cardioversions, hos-

pitalizations, AF symptoms, comorbidities). The following

standardized instruments were also applied: the Tilburg

Frailty Indicator (TFI), the Geriatric Depression Scale

(GDS), and the Hospital Anxiety Depression Scale

(HADS).

TFI

The TFI allows for a comprehensive and reliable evalua-

tion of FS, including its physical, psychological, and social

components. The questionnaire includes three subscales.

The physical subscale (0–8 points) measures physical

health, unintentional weight loss, difficulty in walking,

balance, hearing and vision problems, grip strength, and

physical fatigue. The psychological subscale includes such

factors as memory problems, feeling down, feeling ner-

vous or anxious, and inability to cope with problems. The

social subscale includes three factors: living alone, lack of

social relations, and lack of social support. Eleven items

have two response categories, “yes” and “no”, and four

items also have the response category “sometimes”. After

recoding, score ranges are as follows: 0–15 (overall

frailty), 0–8 (physical frailty), 0–4 (psychological frailty),

and 0–3 (social frailty). The total TFI score ranges

between 0 and 15 points, and scores over 5 points are

considered diagnostic for FS.21 The instrument was

adapted and translated for the Polish cultural setting by

Uchmanowicz et al Cronbach’s Alpha internal consistency

for this measurement was 0.74.22

GDS

The GDS was developed in 1983 by Yesavage et al23 and

it is a screening instrument evaluating the intensity of

depressive symptoms in elderly patients. For the present

study, the 15-item version was used. Each response is

scored 1 or 0, and scores of 0–5 points indicate no depres-

sion, 6–10 points – mild depression, and 11–15 points –

severe depression (α = 0.94).24 We used a Polish version

of GDS adapted by Albinski et al.25 This GDS measure

has proven to be a valid and reliable screening instrument,

providing an indication for further detailed diagnostics.25

HADS

The HADS is a self-reported screening scale developed for

non-psychiatric patients at risk of anxiety or affective

Figure 1 STROBE flow diagram of study participants.
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disorders.26 This instrument measures anxiety as a state

and not a trait.27 Due to its high sensitivity and specificity,

it is one of the most commonly used screening instruments

in medical settings.28 It has been adapted for the Polish

cultural setting by Majkowicz et al29 It comprises two

separate subscales, assessing anxiety (α = 0.79) and

depression (α = 0.74). Answers are given using a 4-item

Likert scale, where the minimum score is 0, and the max-

imum is 21. Scores of 0–7 points indicate no anxiety or

depression; 8–10 points are considered a borderline result,

while 11–21 points indicate a marked disorder.27

Ethical Considerations
The study was approved by the independent Bioethics

Committee of the Wrocław Medical University, Poland.

All patients were informed on the study protocol and

provided informed consent to participate. The study pro-

tocol was developed in accordance with the Declaration of

Helsinki.30

Data Analysis
Quantitative variables were analyzed using means, stan-

dard deviations, and median, quartile, minimum, and max-

imum values. Qualitative variables (ie, sex, education,

residence, professional activity, marital status, AF symp-

toms, comorbidities) were analyzed using the counts and

percentages of each value. Correlations between quantita-

tive variables were analyzed using Pearson’s or Spearman

correlation coefficients. Correlation strength was inter-

preted as follows: |r| ≥ 0.9 – very strong correlation, 0.7

≤ |r| < 0.9 – strong correlation, 0.5 ≤ |r| < 0.7 – moderately

strong correlation, 0.3 ≤ |r| < 0.5 – weak correlation, |r| ≥
0.3 – very weak (negligible) correlation.

Multivariate analysis of independent impact of the

variables being studied on the quantitative variable was

performed using linear regression. The results are shown

as regression model parameter values with a 95% confi-

dence interval (CI). Due to the large number of potential

predictors, a selection process was applied. First, the num-

ber of parameters that may be satisfactorily estimated was

determined. The most popular guidelines recommend 1

parameter per 10 patients, which gives 10 parameters for

the group of 100 patients analyzed here.31 Scores from the

GDS and the two HADS subscales were included in the

multiple-factor analyses. This requires an estimation of 3

parameters, leaving 7 “unused” parameters. In the next

step, single-factor regression analyses were performed for

each variable that could be included in multiple-factor

analysis. They were put in an order of decreasing signifi-

cance of impact on the TFI score (ie, from highest to

lowest p-value). Then, variables from the top of this

“ranking table” were included in multiple-factor analysis

in such a way that estimation was required for 7 para-

meters. This process was then repeated for each TFI sub-

scale, hence the inclusion of different variables in each

multiple-factor analysis. Variable distribution normality

was verified using the Shapiro–Wilk test. All analyses

used a significance threshold of 0.05. The analyses were

performed using R software, version 3.5.2.

Results
Participants’ Characteristics
Based on an analysis of basic socio-demographic character-

istics, most of the patients studied were female (61%), had

completed vocational (34%) or primary education (29%),

lived in urban areas (55%), were professionally inactive

(85%) and married (59%). The data are shown in Table 1.

Table 2 presents the clinical data for the group. The mean

time from AF diagnosis was 3.96 years. The patients had

undergone electrical cardioversion 3.32 times on average.

The most common arrhythmia symptoms included heart pal-

pitations (83%), fatigability (33%), and chest pain (25%). The

most common comorbidities were hypertension (82%) and

diabetes (31%). Most patients had been hospitalized due to

their AF between 3 and 5 times (48%).

Table 3 presents analysis results for the TFI, HADS, and

GDS scores. The mean score on the physical subscale of the

TFI was 3.22 points, on the psychological subscale – 2.23

points, and on the social subscale – 1.34 points. Mild frailty

was identified in 38% of patients, andmoderate frailty in 29%.

Based on HADS scores, 20% of patients were found to have

anxiety symptoms, and 28% of the sample showed depression

symptoms. In turn, based on GDS scores, depression was

identified in a larger number of patients (51%).

Single-Factor Analysis
Single-factor analysis was performed for selected variables

and TFI scores. The anxiety score from HADS was found to

be significantly positively correlated (r=0.492; p<0.001)

with the overall frailty score, as well as its physical and

social component (p<0.05); indicating that greater severity

of anxiety symptoms is associated with more severe frailty,

both overall and in the physical and social dimensions. The

depression score from HADS was found to be significantly

positively correlated with the overall frailty score, as well as
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its physical and social component (p<0.05), indicating that

greater severity of depressive symptoms is associated with

more severe frailty, both overall and in the physical and

social dimensions. The GDS score and the anxiety and

depression scores from HADSwere found to be significantly

positively correlated with the overall frailty score, as well as

its physical and social component (p<0.05), indicating that

greater severity of anxiety and depression symptoms is

associated with more severe frailty, both overall and in the

physical and social dimensions. Notably, though, the corre-

lation with the social dimension was considerably weaker

than the remaining correlations (Table 4).

Multiple-Factor Analysis
Overall Tilburg Frailty Indicator Score

Multiple-factor linear regression results demonstrated that

independent predictors of the overall TFI score (p<0.05)

include: total GDS score – each additional point in the

GDS questionnaire increases the TFI score by an average

of 0.206 points; college/university education – compared

with primary education, it decreases the score by an aver-

age of 1.546 points; no bleeding – decreases the score by

an average of 0.933 points (Table 5).

Physical Components of the Tilburg Frailty Indicator

The linear regression model demonstrated that independent

predictors of the physical TFI score (p<0.05) include: The

GDS score – each additional point in the GDS questionnaire

increases the TFI score by an average of 0.212 points; age –

each additional year increases the score by an average of

0.183 points; manner of taking medication – unassisted

taking of medication from labeled boxes decreases the

Table 1 Sociodemographic Characteristics of the Patients

Studied (n=100)

Characteristics Values (n=100)

Age [years]

Mean ± SD 70.27 ± 3.48

Me 70

Q1-Q3 67-74

Sex

Female 61%

Male 39%

Education

Primary 29%

Vocational 34%

High school 25%

College/University 12%

Residence

Rural 44%

Urban 55%

No answer 1%

Professionally active?

Yes 15%

No 85%

Marital status

In a relationship 59%

Single 9%

Divorced 10%

Widowed 22%

Abbreviations: Me, median; Q1, first quartile; Q3, third quartile.

Table 2 Clinical Data of the Patients Studied (n=100)

Characteristics Values

Duration of illness [years]

Mean ± SD 3.96 ± 3.52

Me 3

Q1-Q3 2-5

Times the patient had undergone cardioversion

Mean ± SD 3.32 ± 2.2

Me 3

Q1-Q3 2-3

AF symptoms*

Palpitations 83%

Chest pain 25%

Fatigability 33%

Sweating 14%

Shortness of breath 13%

Dizziness 18%

Fainting 11%

Comorbidities*

Arterial hypertension 82%

Ischemic heart disease 16%

Diabetes mellitus 31%

Heart failure 20%

Hyperthyroidism 11%

Respiratory disorders 15%

History of TIA 17%

Atherosclerosis 16%

Ischemic stroke 13%

Rheumatic disorders 1%

Number of hospitalizations due to AF

1–2 43%

3–5 48%

6-10 7%

More than 10 hospitalizations 2%

Note: *The total exceeds 100%, as the item allowed for multiple choices.

Abbreviations: Me, median; Q1, first quartile; Q3, third quartile; AF, atrial fibrilla-

tion; TIA, transient ischemic attack.
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score by an average of 0.991 points, compared to medication

being prepared and given by another person (Table 6).

Psychological Components of the Tilburg Frailty

Indicator

The linear regression model demonstrated that indepen-

dent predictors of the psychological TFI score (p<0.05)

include: heart failure – decreases the score by an average

of 0.421 points; and dizziness – decreases the score by an

average of 0.408 points (Table 7).

Social Components of the Tilburg Frailty Indicator

The linear regression model demonstrated that indepen-

dent predictors of the social TFI score (p<0.05) include:

The HADS depression score – each additional point in this

scale increases the TFI score by an average of 0.093

points; marital status – compared to being married: being

single increases the score by an average of 1.1 points;

being widowed increases the score by an average of

0.605 points; male sex – decreases the score by an average

of 0.685, compared to female sex; manner of taking med-

ication – unassisted taking of medication from labeled

boxes increases the score by an average of 0.613 points,

compared to medication being prepared and given by

another person (Table 8).

Discussion
Increasing life expectancy in the general population results in

an increased prevalence of cardiovascular diseases, including

AF. The incidence of AF riseswith age.1 The high incidence of

this arrhythmia in elderly patients is associated with degen-

erative processes occurring in the heart, including wall stiffen-

ing, increased left atrial pressure, and changes in the cardiac

conduction system. Another risk factor for AF in the elderly

population is multimorbidity ie, concurrent hypertension, dia-

betes mellitus, ischemic heart disease, heart failure, and valv-

ular disease.32 Age is associated not only with a higher risk of

AF but also that of FS,33 as well as with more frequent

situations potentially contributing to anxiety-depressive

disorders.

The purpose of the present study was to assess correla-

tions between FS and the occurrence of anxiety and depres-

sion in a group of elderly patients with AF. In the study,

frailty was found in a decisive majority of patients’ sample,

ie, mildly frail patients (38%) and moderately frail patients

(29%). Additionally, GDS measures indicated the presence

of depression symptoms in 51% of the AF participants,

whereas the HADS questionnaire showed either depression

(28%) and anxiety symptoms (20%) in the investigated

group of patients. There was the positive significant correla-

tion between anxiety and depression symptoms and the over-

all frailty score in AF patients as indicated by the single-

factor analysis. Regression analysis showed also that the

GDS score of AF patients contributed significantly to the

prediction of frailty syndrome in this patients’ population.

Frailty is quite common in the elderly population, but

the available literature reflects a controversy regarding

patients with AF. The prevalence of FS in this population

is estimated at between 4.4% and 75.4%.34 Therefore, the

actual prevalence of frailty among AF patients remains

poorly understood.

Common symptoms of AF include heart palpitations,

chest pain, and shortness of breath, dizziness, or even

Table 3 TFI, HADS, and GDS Scores in the Patients Studied

(n=100)

Characteristics Values

TFI

Physical components

Mean ± SD 3.22 ± 2.27

Me 3

Q1-Q3 1-5

Psychological components

Mean ± SD 2.23 ± 0.75

Me 2

Q1-Q3 2-3

Social components

Mean ± SD 1.34 ± 0.95

Me 1

Q1-Q3 1-2

0-4 No frailty 33%

5-8 Mild frailty 38%

9-12 Moderate frailty 29%

13-15 Severe frailty 0%

HADS Anxiety

0-7 No disorder 58%

8-10 Borderline result 22%

11-21 Marked disorder 20%

HADS Depression

0-7 No disorder 46%

8-10 Borderline result 26%

11-21 Marked disorder 28%

GDS

0-5 No depression 49%

6-15 Depression 51%

Abbreviations: Me, median; Q1, first quartile; Q3, third quartile; TFI, Tilburg

Frailty Indicator; HADS, hospital anxiety depression scale; GDS, Geriatric

Depression Scale.
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fainting. During an arrhythmic episode, patients typically

complain of a rapid, irregular, and pounding heartbeat.35

Patients in the present study reported heart palpitations,

fatigability, and chest pains during an episode as the most

common symptoms. The frequent and unexpected occur-

rence of symptoms leads to numerous hospitalizations. AF

is also associated with considerable mortality, as well as

high health-care costs. Moreover, patients are affected by

a psycho-social burden, including anxiety and

depression.36 The analysis of HADS questionnaire scores

demonstrated a definite anxiety disorder in 20% of patients

and a depressive disorder in 28%.

Anxiety and depression in patients with cardiovascular

disease are associated with poorer clinical prognosis, but

its impact on AF treatment success is not clear. So far, the

correlation of anxiety and depression with stroke and

bleeding has been studied in this patient group.

Diagnosed depression and anxiety disorder were asso-

ciated with a greater risk of both ischemic stroke and

intracranial hemorrhage.37

It is unclear whether depression contributes to FS or vice

versa, or if both disorders co-occur in the same patients

independently of one another, but research confirms the patho-

physiological processes and biomarkers present in both. The

present study corroborates the available literature data. Elderly

patients were found to be at increased risk of depressive

symptoms and disability in terms of basic activities.38 Frailty

in hospitalized elderly patients may be associated with depres-

sive symptoms and functional disability. Systematic reviews

indicate that disease with concurrent depressive symptoms is

a risk factor for FS.39 Research to date shows a correlation

between frailty and depression in the elderly population.

Approximately 4–16% of frail patients aged 65 and above

have concurrent symptoms of serious depression, and this

percentage increases to 35% when patients aged 75 and

above are considered.4 Depression concurrent with frailty

leads to a number of adverse outcomes, including deteriorated

QoL, more hospitalizations, and increased morbidity and

mortality.14 The present findings demonstrate a significant

correlation between frailty (as measured by the TFI), including

its social and physical dimensions, and depression and anxiety

(as measured by the HADS). Further regression analysis

revealed that depression symptoms (as measured by the

GDS) are a strong predictor of frailty, as opposed to anxiety

symptoms.

Therefore, the severity of depressive symptoms predicts

the symptoms associated with a greater severity of FS.

Table 5 Multiple-Factor Analysis for the Overall TFI Score

Parameter 95% CI P

HADS: Anxiety -0.115 -0.287, 0.057 0.188

HADS: Depression 0.091 -0.063, 0.245 0.243

GDS 0.206 0.022, 0.39 0.029

Age [years] 0.143 -0.006, 0.293 0.06

Education

Primary Reference item

Vocational 0.311 -0.667, 1.289 0.529

High school -0.092 -1.28, 1.097 0.879

College/University -1.546 -3.056, -0.035 0.045

Bleeding

Yes Reference item

No -0.933 -1.76, -0.107 0.027

Abbreviations: TFI, Tilburg Frailty Indicator; HADS, hospital anxiety depression

scale; GDS, Geriatric Depression Scale.

Table 4 Single-Factor Analysis for Selected Variables and FS (TFI)

TFI HADS Anxiety HADS Depression GDS

Coefficient

Correlation

p* Coefficient

Correlation

p* Coefficient

Correlation

p*

Overall TFI score 0.492 p<0.001

NP

0.696 p<0.001

NP

0.673 p<0.001

NP

Physical components 0.455 p<0.001

NP

0.663 p<0.001

NP

0.656 p<0.001

NP

Psychological

components

−0.073 p=0.47

NP

−0.137 p=0.175

NP

−0.159 p=0.114

NP

Social components 0.222 p=0.026

NP

0.313 p=0.001

NP

0.273 p=0.006

NP

Notes: *p = normal distribution of both correlated variables, Pearson’s correlation coefficient used; NP = distribution not normal for at least one of the correlated

variables, Spearman correlation coefficient used.

Abbreviations: TFI, Tilburg Frailty Indicator; HADS, hospital anxiety depression scale; GDS, Geriatric Depression Scale.
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Moreover, a lower frequency of bleeding (physical dimen-

sion) is associated with a lesser severity of these symptoms. It

seems fairly obvious and intuitive that better health contri-

butes to the development of resources allowing for better

coping with stress, thus relieving the symptoms of frailty.

Interestingly, a significant correlation was also found

between education and less severe frailty symptoms.

A college or university education predicts a lower severity

of FS. Better education may be associated with better cogni-

tive and intellectual functioning. These resources in turn

favor better coping with stress.40 However, the patients’

intellectual functioning was not evaluated here, which is

a limitation of the present study. Other predictors of FS

identified here include age and living alone. The older the

patient, the greater the likelihood of more severe symptoms.

A similar tendency is observed in patients without support

provided by a partner.

Findings on sex are interesting from the psychological

point of view. Male patients were found to have less severe

frailty symptoms. However, from a psychological perspective,

Table 6 Multiple-Factor Analysis for the Physical TFI Score

Parameter 95% CI P

HADS: Anxiety -0.113 -0.257, 0.03 0.12

HADS: Depression 0.09 -0.038, 0.217 0.166

GDS 0.212 0.059, 0.364 0.007

Age [years] 0.183 0.061, 0.306 0.004

How is medication taken

My medication is prepared and given to me by another person Reference item

My medication is placed in a labeled box -0.991 -1.953, -0.028 0.044

I take my medication on my own -0.758 -1.668, 0.152 0.101

Can the patient tell how many tablets they take daily

Yes Reference item

No -0.265 -1.106, 0.576 0.533

Does the patient read information leaflets

Yes Reference item

No 0.264 -0.467, 0.996 0.474

Abbreviations: TFI, Tilburg Frailty Indicator; HADS, hospital anxiety depression scale; GDS, Geriatric Depression Scale.

Table 7 Multiple-Factor Analysis for the Psychological TFI Score

Parameter 95% CI P

HADS: Anxiety 0.049 -0.018, 0.116 0.147

HADS: Depression 0.015 -0.046, 0.075 0.63

GDS -0.031 -0.103, 0.041 0.395

Age [years] -0.013 -0.07, 0.045 0.666

How is medication taken

My medication is prepared and given to me by another person Reference item

My medication is placed in a labeled box -0.295 -0.72, 0.131 0.172

I take my medication on my own 0.3 -0.08, 0.68 0.12

Heart failure

No Reference item

Yes -0.421 -0.812, -0.03 0.035

Dizziness

No Reference item

Yes -0.408 -0.79, -0.027 0.036

Abbreviations: TFI, Tilburg Frailty Indicator; HADS, hospital anxiety depression scale; GDS, Geriatric Depression Scale.
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declarations in a questionnaire are burdened with a certain

bias. For instance, symptoms of psychological disorders may

be reported differently by male and female patients.

Respondents tend to show themselves in the best possible

light by providing socially acceptable responses. Factors

involved in this process may include self-deception and other-

deception. Hence, the possible underestimation of frailty

symptoms in self-reports by male patients.

Notably, symptoms such as fatigue, weight loss, slow-

ness, and reduced physical activity are present both in

depressive disorders and in FS. The so-called “overlap

syndrome” hypothesis suggests that attempts to clinically

distinguish between depression and FS may be less suc-

cessful in the elderly population. Still, recent studies

employing confirmatory latent class analyses have demon-

strated that depression and FS are clearly distinct syn-

dromes, rather than a single construct. Therefore, one of

the most accurate methods of studying correlations

between the two clinical syndromes involves narrowing

the scope to a specific population of patients with

a cardiovascular disorder (subgroup of frail individuals

with AF symptoms) and including additional pathological

factors, such as psychological distress.

The present study focused on an analysis of associa-

tions between frailty and psychological distress in a group

of patients with AF, taking a cross-sectional approach.

Notably, psychological distress in AF patients is a trigger

for AF episodes. The analysis of psychological distress,

including anxiety and depression, demonstrates that in

a large portion of the AF population these factors contri-

bute to a greater severity of symptoms, lower QoL, and

recurrence of AF episodes. In analyses of correlations

between depression and frailty, a critical part involves

determining the causality, and specifically whether one

syndrome precedes the other or whether both syndromes

occur independently of one another. Longitudinal studies

on the topic have not yet conclusively addressed this issue.

Experimental data from longitudinal studies demonstrate

that depressive symptoms are a significant predictor of

concurrent FS, but also that an opposite correlation may

exist as well.

In the present study, depressive symptoms were con-

sidered a significant predictor of FS. Symptoms occurring

in elderly individuals interfere with their normal function-

ing in the long term and may contribute to the develop-

ment of FS. In a cross-sectional analysis of frail patients

aged 65 and above using the GDS questionnaire, depres-

sive symptoms were found to be positively correlated with

FS. It is worth noting that depressive symptoms are not

typically diagnosed in elderly patients at all, especially

Table 8 Multiple-Factor Analysis for the Social TFI Score

Parameter 95% CI P

HADS: Anxiety -0.038 -0.107, 0.03 0.271

HADS: Depression 0.093 0.032, 0.155 0.003

GDS 0 -0.07, 0.07 0.995

Marital status

Married Reference item

Single 1.1 0.576, 1.623 <0.001

Divorced 0.238 -0.269, 0.745 0.354

Widowed 0.605 0.219, 0.991 0.002

Sex

Female Reference item

Male -0.685 -0.992, -0.378 <0.001

How is medication taken

My medication is prepared and given to me by another person Reference item

My medication is placed in a labeled box 0.613 0.18, 1.046 0.006

I take my medication on my own 0.243 -0.127, 0.614 0.195

Nosebleeds

No Reference item

Yes 0.177 -0.178, 0.532 0.324

Abbreviations: TFI, Tilburg Frailty Indicator; HADS, hospital anxiety depression scale; GDS, Geriatric Depression Scale.
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when they have multiple health issues, which means these

symptoms are not adequately treated either. In particular,

lack of diagnostics for depression in cardiovascular

patients, including AF patients, may result in poorer adher-

ence to treatment, more risky behaviors, and greater risk of

mortality and future cardiac events.

To sum up, the present study discusses and investigates

frailty in patients with AF aged 65 or above by estimating

and analyzing critical factors associated with FS in this

population, such as depression. There are a few key study

limitations that should be discussed. Namely, the present

study used only self-reported tests to evaluate patient’s con-

ditions. One has also to bear in mind that nurses’ assistance

with filling in the study questionnaires might have affected

patients’ responses. Also, potential limitation is the fact that

the study sample consisted of patients from a single center.

Thus, our findings should be carefully extrapolated to the

multicentre or institutional studies. Another limitation is that

our study does not resolve a diagnostic issue of the presence

or absence of the full-blown anxiety and depression, because

a full diagnosis in the AF patients’ sample would need to

employ DSM (The Diagnostic and Statistical Manual of

Mental Disorders) criteria for mental disorders and relevant

measures of such psychopathology.

Conclusion
FS is common in the population of elderly patients with

AF. Frailty assessment in elderly patients is recom-

mended due to the associated cascade of irreversible

alterations ultimately resulting in disability or hospitali-

zations. In the clinical practice, health-care providers

should recognize elderly patients with concurrent frailty,

requiring intensified therapeutic interventions tailored to

their individual needs and expectations. Our study shows

that anxiety and depression may contribute to the inci-

dence of FS in this group. The important finding from

our study is that severity of depressive symptoms pre-

dicts the symptoms associated with a greater severity of

FS. Our study clearly implicates that clinical assessments

in elderly AF patients should include the measures of

anxiety and depression symptoms in order to prevent the

occurrence and severity of FS.

Abbreviations
AF, atrial fibrillation; FS, frailty syndrome; GDS, Geriatric

Depression Scale; HADS, Hospital Anxiety Depression

Scale; QoL, quality of life; STROBE, Strengthening the

Reporting of Observational Studies in Epidemiology; TFI,

Tilburg Frailty Indicator; WHO, World Health Organization.
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