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Gregorio Marañón University General
Hospital
Dr Esquerdo, 46
28007 Madrid, Spain
vidan.hgugm@salud.madrid.org

Trial Designs

FRAIL-HF, a Study to Evaluate the Clinical
Complexity of Heart Failure in Nondependent
Older Patients: Rationale, Methods and
Baseline Characteristics

Marı́a T. Vidán, MD, PhD; Elı́sabet Sánchez, MD; Francisco Fernández-Avilés, MD, PhD;
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The clinical scenario of heart failure (HF) in older hospitalized patients is complex and influenced by acute

and chronic comorbidities, coexistent geriatric syndromes, the patient’s ability for self-care after discharge,

and degree of social support. The impact of all these factors on clinical outcomes or disability evolution is

not sufficiently known. FRAIL-HF is a prospective observational cohort study designed to evaluate clinical

outcomes (mortality and readmission), functional evolution, quality of life, and use of social resources at 1, 3, 6,

and 12 months after admission in nondependent elderly patients hospitalized for HF. Clinical features, medical

treatment, self-care ability, and health literacy were prospectively evaluated and a comprehensive geriatric

assessment with special focus on frailty was systematically performed in hospital to assess interactions and

relationships with postdischarge outcomes. Between May 2009 and May 2011, 450 consecutive patients with

a mean age of 80± 6 years were enrolled. Comorbidity was high (mean Charlson index, 3.4± 2.9). Despite

being nondependent, 118 (26%) had minor disability for basic activities of daily living, only 76 (16.2%) had no

difficulty in walking 400 meters, and 340 (75.5%) were living alone or with another elderly person. In addition,

316 patients (70.2%) fulfilled frailty criteria. Even nondependent older patients hospitalized for HF show a

high prevalence of clinical and nonclinical factors that may influence prognosis and are usually not considered

in routine clinical practice. The results of FRAIL-HF will provide important information about the relationship

between these factors and different postdischarge clinical, functional, and quality-of-life outcomes.

Introduction

Heart failure (HF) is the leading cause of hospitalization

in the elderly,1,2 is associated with a significant mortality

during and after admission, and is associated with a high
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readmission rate.3,4 Hospitalization is, in addition, the main

cause of new disability in the older population.5

The clinical picture of HF in the older hospitalized

patient is complex. In addition to the direct causes and

consequences of HF and its treatment, a constellation of

other conditions or situations influences the development,

clinical evolution, and prognosis of the disease. These

include comorbidities, acute concomitant diseases, func-

tional consequences of hospitalization, and polypharmacy.

A number of cardiac and noncardiac factors have been

identified as prognostic markers in patients with HF,6–10

but other factors frequent in the elderly, such as geriatric

syndromes (eg, frailty, cognitive impairment, depression,

mobility impairment), seem to be gaining importance in

explaining the prognosis of these patients.11–15 Moreover,

the quality of postdischarge care in the elderly (ie, ability

of the patients for self-care and social support), some-

thing that has not been formally evaluated in patients

with HF, may play an important role in the course of the

disease.
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We hypothesize that some factors not routinely evaluated

in the elderly, such as the presence of geriatric syndromes

(frailty more prominently), the ability for self-care related

to the treatment of HF, and the presence of social

support after discharge, may be of key importance in

the clinical (ie, readmissions) and functional (ie, new

disability) outcomes of older patients with HF. Therefore,

a comprehensive clinical and geriatric analysis of the

hospital and postdischarge phases in older patients with

HF is needed to untangle these multiple and complex

relationships.

The FRAIL-HF study was designed to assess the additive

influence of coexisting diseases and geriatric conditions on

short-term and long-term clinical and functional outcomes

in elderly patients hospitalized for HF, and to determine

whether the influence of these factors is mediated by the

manifestation of the phenotype of frailty, the underuse of

indicated treatments, or an impairment in the ability of

patients for self-care secondary to the cumulative deficits.

This article outlines the rationale, methods, and baseline

results of the study.

Methods

Study Design and Objectives

FRAIL-HF is a prospective observational cohort study

comprising consecutive elderly patients hospitalized for HF

in a large-volume academic center with a 1-year follow-up

after index admission. The main objectives of the study

are (1) to describe the characteristics of elderly patients

hospitalized for HF, including a comprehensive geriatric

assessment; (2) to determine the role of some factors not

usually evaluated in routine clinical practice, such as frailty

and other geriatric conditions, or the coexistence of acute

diseases, on HF prognosis; (3) to evaluate the real ability

for HF self-care using a new specific scale of observed

performance in essential care tasks; and (4) to explore the

interaction between frailty and treatment prescription or

frailty and ability for self-care as determinants of prognosis

and potential goals for intervention after HF hospitalization.

Patient Enrollment

All consecutive patients age ≥70 years admitted to the

department of cardiology, department of geriatric medicine,

and one of the 3 services of the department of internal

medicine of Gregorio Marañón General Hospital, a large

university hospital in Madrid, with an admission diagnosis

of HF during the study period were evaluated.

Inclusion and Exclusion Criteria

Heart failure diagnosis was confirmed by the presence of ≥1

of the following symptoms: shortness of breath, orthopnea,

paroxysmal nocturnal dyspnea, or confusion, and one of

the following signs: pulmonary rales, leg edemas, gallop

rhythm, respiratory frequency >24, hypotension, radiologic

signs of HF, and the prescription of new treatment for HF or

the increase in the dosing of previous medications used for

treating HF as documented in the emergency room report.

Patients were not eligible to participate in the study if

any of the following criteria were present: (1) inability to

perform independently ≥3 basic activities of daily living

(ADLs) among the 6 tested (bathing, dressing, transferring

from a chair, using the toilet, feeding, and grooming) before

index admission; (2) transfer in from a nursing home or from

another hospital; and (3) presence of moderate to severe

dementia (defined as Mini Mental State examination [MMS]

score ≤15).16 Patients with severe dependence or severe

dementia were excluded because these are irreversible

conditions and independently associated with very poor

prognosis.

All patients with inclusion criteria underwent a mental

evaluation with the Confusion Assessment Method.17 If the

patient had confusion or cognitive impairment that limited

communication, a proxy was interrogated to check exclusion

criteria. Patients who finally met eligibility criteria were

approached by a physician or research nurse, who provided

them with a verbal explanation of the study. If the patient

desired to proceed, the researcher obtained written consent

from the patient. When needed, a proxy was asked to sign

the informed consent.

Data Collection

Baseline data were collected by trained physicians or

research nurses during index admission.

Sociodemographic Variables: Recorded were patient age,

place of residence, educational and economic level, health

literacy (using the Rapid Estimate of Adult Literacy in

Medicine [REALM] test, reduced version),18 and social and

emotional support (using the Duke-UNC Functional Social

Support Questionnaire).19 The Duke-UNC questionnaire

measures the individual’s perception of the amount and

type of personal social support. It includes 11 items, with

responses ranging from 1 (‘‘much less than I would like’’) to

5 (‘‘as much as I would like’’). The addition of points is the

total score.

Clinical Variables: These included chronic comorbidities

(a list of predefined comorbidities and the Charlson

Comorbidity Index20), HF characteristics, New York Heart

Association functional class prior to admission, laboratory

and echocardiography parameters, and medical treatment

at discharge.

Geriatric Conditions: Functional status was evaluated as the

independence to perform 6 basic ADLs—bathing, dressing,

transferring, toileting, continence, and feeding21 —2 weeks

before index admission. These were obtained by interview-

ing the patient or a proxy if needed. Each item is scored

‘‘1’’ for complete independence and ‘‘0’’ when personal assis-

tance is needed. Mobility was examined using a scale that

includes 4 components: ability to walk inside, ability to

walk one-quarter mile, ability to walk up a flight of stairs,

and average of time (in hours) walked per day. Possible

scores range from 0 to 8, with 8 being the maximum mobil-

ity disability.22 To evaluate balance, we used the balance

item of the Short Physical Performance Battery.23 Cogni-

tive impairment was evaluated using the validated Spanish

version of the MMS examination, a test that scores from

0 (worst) to 35 (normal).16 We also used the clock test

that adds information about executive function, with a score

from 0 (worse) to 10 (best).24 The presence of depression

was evaluated by the Yesavage geriatric depression scale,
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a 15-item scale with 15 points as the maximum score and a

score of >9 as an indication of the presence of established

depression.25 Sensorial impairments were evaluated using

the ‘‘whispering test’’ for hearing26 and the Snellen test for

visual acuity.27

Frailty: Frailty was assessed using the Cardiovascular

Health Study frailty definition.27 Patients were considered

frail if they met ≥3 of the following criteria: physical

exhaustion, slowness, low physical activity, unintentional

weight loss, and weak grip strength. Physical exhaustion

was assessed according to self-report using the question

‘‘How often in the last week did you feel that everything you

did was an effort or you could not get going?’’ The answer of

>3 days or most of the time was considered positive. Slow

walking speed was considered if the time to walk 4.6 m was

in the lowest 10% of the sex- and height-adjusted time in

the population28 and measured after clinical stabilization.

Unintentional weight loss was considered if there was an

affirmative answer to the question ‘‘In the past year did

you lose more than 5% of your regular weight or more

than 5 kilograms unintentionally?’’ Low physical activity was

evaluated with the short version of the Minnesota Leisure

Time Physical Activity Questionnaire,29 where <2.5 hours

per week of any of described activities is considered poor.

Grip strength was measured using a hand dynamometer in

kilograms of force (Jamar; Patterson Medical, Bolingbrook,

IL) and was considered weak if the average of 3 measures

was in the lowest 20% of the sex-adjusted and body mass

index–adjusted community-dwelling older adults.28

Concomitant Acute Diseases: The medical record of the

entire admission was reviewed, searching for a predefined

list of acute diseases. Concomitant acute or chronic

exacerbated noncardiac diseases present at any moment

during hospitalization were considered. The list included

acute renal failure or chronic renal failure exacerbation

(serum creatinine >1.5 mg/dL previously unknown or an

increase of 0.3 mg/dL over the usual creatinine level);

pneumonia (defined by clinical symptoms and radiological

imaging); respiratory infection (respiratory symptoms with

signs of infection without radiological image of pneumonia);

exacerbation of chronic obstructive pulmonary disease

(increase in bronchodilator treatment during hospitalization

in patients with previous diagnosis of COPD); urinary tract

infection (urinary symptoms plus abnormal urine analysis

or positive urine culture); and other infections (any other

infection that required antibiotics).

Heart Failure Self-Care Ability: We evaluated the ability to

perform 6 essential tasks for correct self-care in HF with

the following tests: (1) to stand up on a scale without

help for the time needed to have a stable measure of

weight; (2) to read and write correctly one’s own weight as

measured in the previous test; (3) to identify the prescribed

diuretic drug pills from the drug boxes of the patient’s

regular treatments for HF; (4) to identify a number of highly

salted foods that should be avoided from a short list, which

included cheese, cured ham, snacks, olives, boiled rice,

apples, and canned food; (5) to explore one’s own ankles

and identify the presence or not of edemas; and (6) to adjust

the prescribed dose of diuretic treatment according to a

simple rule based on weight changes. Each one of the tasks

correctly performed was scored as ‘‘1,’’ and if the patient

was unable or needed help to perform it, the score was ‘‘0.’’

Questions are simple, have theoretical consistence, and can

be easily reproduced.

The European Heart Failure Self-Care Behaviour Scale

(EHFScBS) was also recorded.30 This scale is a question-

naire with 12 questions in these areas: weight control, HF

symptoms and signs identification, low-salt diet, correct

treatment, exercise, and influenza vaccination. The range of

the scale is from 12 to 60, where lower scores indicate better

self-care. All the patient assessments were done after clini-

cal stabilization on a day close to discharge by a physician

involved in the study.

Outcomes

Clinical and functional outcomes including mortality,

readmission, functional decline, the need for new social help,

and quality of life were evaluated. The primary outcome of

the study is the occurrence of death or readmission at

6 months of follow-up. Secondary outcomes are functional

decline, quality of life, and use of social resources at different

stages of follow-up.

All patients underwent telephone interviews at 1, 3, 6,

and 12 months after discharge. The patient, or a caregiver

if needed, was asked about vital status, the occurrence of

any readmissions and their causes, the ability to perform

independently the 6 ADLs previously described, mobility

ability, and the need for new personal help for daily living.

Medical records were reviewed to check causes of mortality

and readmission during follow-up.

Readmission was defined as any unplanned hospitaliza-

tion during follow-up after index discharge. Recorded were

the mode of readmission (urgent or not) and the primary

reason for hospitalization, grouped in the following con-

ditions: HF, infection, anemia or bleeding, renal failure or

electrolyte imbalance, and procedures and surgery. Visits to

the emergency room during follow-up were also registered.

Only the first readmission was considered for analyses.

Functional decline was defined as the loss of ≥1 point

in the ADL total score at any point during follow-up with

respect to preadmission status (baseline ADL).

Need for new social help was defined as the need for

institutionalization or increase in personal support for the

performance of ADLs as compared with the situation before

admission.

Quality of life was measured at each stage of follow-

up using the Short Form (SF)-12 questionnaire.31 SF-12

physical and mental summaries were calculated.

Statistical Analysis

For descriptive analysis, baseline characteristics are

presented as frequency (percent) for categorical variables,

mean ± SD for normally distributed continuous variables,

and median (interquartile range) for continuous variables

with skewed distribution. The rate of patients with acute

diseases coexisting with HF, the rate of different geriatric

syndromes, and the description of self-care ability will be

presented.

For the primary endpoint analysis, relative risks and odds

ratios with their 95% confidence intervals will be calculated

using generalized linear models that include frailty, other
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Figure 1. FRAIL-HF recruitment profile.

geriatric conditions, presence of acute diseases, and self-

care ability as predictors. The secondary endpoints will be

analyzed in the same way.

Additionally, covariate adjusted analysis by logistic

regression controlling for age, sex, different factors of

HF severity (N-terminal pro-brain natriuretic peptide [NT-

proBNP], left ventricular ejection fraction [LVEF]), and

comorbidity will be performed to test the independent

influence of frailty and other geriatric conditions on main

outcomes.

The χ2 test and Mann-Whitney U test will be used for

comparative purposes. Interaction between frailty and use

of disease-modifying treatments, frailty and self-care ability,

and frailty and social support will be formally tested.

Sample size was calculated upon the assumption that

the prevalence of frailty would be about 60% to 65% of

patients and the rate for the primary endpoint of death or

hospitalization 45%. To find a significant difference between

frail and nonfrail groups and assuming a 2-sided α error

of 0.05 and 80% power (β error 20%), a sample size of

354 patients will be necessary. Dropouts and losses were

estimated to be 15% over the duration of the trial. An addition

of 10% was done to allow for other analyses, so a total of 450

patients were included.

Including 450 patients, we estimate 180 events to occur.

According to the rule of 10, multivariate regression models

involving more than 15 variables may be used for the

analysis.

Results

Between May 2009 and May 2011, 1187 admissions for HF in

the services of cardiology, internal medicine, and geriatrics

were evaluated. We used administrative data searching for

HF as the primary diagnosis in the referred services and

including only 1 hospitalization per patient. During the

study period, 952 patients were approached; 85 of them did

not fulfill HF inclusion criteria and 417 were excluded, as

shown in Figure 1. The main reason for exclusion was the

coexistence of severe dependency for basic ADLs.

Finally, 450 patients were enrolled, 311 in the department

of cardiology, 78 in internal medicine, and 61 in geriatrics.

The mean age of enrolled patients was 80 ± 6 years; 49.6% of

them were female. The comorbidity burden was high; 276

(58.4%) of the patients had a Charlson index ≥3, 284 (63.1%)

had other coexistent acute disease during admission, and

274 (61%) had previous hospitalizations for HF. Patient

demographics, risk factors, chronic conditions, and HF

characteristics are summarized in Table 1.

The description of the geriatric assessment are shown

in Table 2. Most patients (75.5%) were living alone or

with another elderly person, even though they reported,

on average, a good social-emotional support level. The

cultural level was not high; 68% abandoned school at 12

years of age or younger, and only 5% had university studies.

In addition, 57.8% of patients had a low level of health

literacy.

An important number of patients (70.2%) showed a frailty

phenotype associated with HF, but frailty was not associated

with poorer left ventricular function; among frail patients,

51% had preserved LVEF, and 46.9% among the nonfrail

had preserved LVEF. Nor was frailty associated with higher

levels of NT-proBNP at admission.

Gait speed at discharge was available in 284 patients; 140

were unable to walk the 4.5 m required, without help. Mean

gait speed was 0.61 ± 0.25 m/sec.

As major disability was an exclusion criterion, most

patients were fully independent; only 26% of included

patients had a minor disability at baseline. Both conditions,
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Table 1. Baseline and HF Characteristics by Admission Department

Total Cardiology

Internal

Medicine Geriatrics

No. of patients (%) 450 (100) 311 (69.1) 78 (17.3) 61 (13.6)

Age, y, mean±SD 80.1± 6.1 78.6± 5.2 80.2± 5.4 87.3± 5.7

Female sex, n (%) 223 (49.6) 152 (48.7) 34 (44.2) 37 (60.7)

Risk factors, n (%)

DM 152 (34) 111 (35.4) 22 (28.1) 19 (31.1)

Hypertension 392 (87.7) 262 (84.8) 73 (93.6) 57 (95)

Dyslipidemia 238 (53.6) 179 (58.5) 35 (49.4) 24 (40)

Smoking 96 (21.5) 66 (21.3) 21 (26.9) 9 (15.3)

Charlson index,

mean±SD

3.4± 2.9 3.4± 2.4 3.3± 1.9 3.00± 1.9

COPD, n (%) 101 (22.4) 58 (18.7) 26 (33.3) 17 (27.9)

AF, n (%) 240 (53.3) 165 (53.1) 44 (56.4) 31 (50.8)

Chronic renal

failure, n (%)

135 (30) 92 (29.6) 24 (30.7) 17 (27.9)

Anemia, n (%) 233 (51.8) 156 (50.2) 45 (57.7) 32 (52.5)

Regular use of

NSAID, n (%)

78 (17.3) 53 (17.2) 17 (23) 8 (14)

Previous cardiovascular diseases, n (%)

MI 166 (37.1) 128 (41.3) 27 (34.6) 11 (18.6)

PAD 180 (40.4) 129 (41.7) 25 (32.1) 26 (44.1)

Stroke 44 (9.8) 33 (10.6) 7 (9) 4 (6.7)

Previous diagnosis

of HF, n (%)

331 (73.9) 225 (72.6) 61 (78.2) 45 (75)

HF etiology, n (%)

Hypertensive 118 (26.2) 66 (21.1) 25 (32.0) 27 (44.2)

Ischemic 155 (34.4) 114 (36.7) 29 (37.2) 12 (19.7)

Valvular 106 (23.7) 82 (26.4) 12 (15.4) 12 (19.7)

Unknown 71 (15.7) 49 (15.8) 12 (15.4) 10 (16.4)

Preadmission NYHA class, n (%)

I 88 (19.6) 69 (22.3) 13 (16.6) 6 (9.8)

II 241 (53.6) 158 (50.8) 42 (54.5) 42 (62.7)

III 113 (25.1) 80 (25.8) 3 (24.7) 13 (21.3)

IV 2 (0.4) 2 (0.64) 0 0

SBP, mm Hg,

mean±SD

140± 29 139± 30 144± 28 138± 28

DBP, mm Hg,

mean±SD

75.1± 17 75.1± 17 75.3± 15 74.3± 18

LVEF, n (%)

<30% 116 (27.6) 96 (32.7) 12 (17.1) 8 (14.3)

Table 1. Continued

Total Cardiology

Internal

Medicine Geriatrics

30%–50% 90 (21.4) 65 (22.1) 17 (24.3) 8 (14.3)

>50% 214 (51) 133 (45.2) 41 (58.6) 40 (71.8)

Abbreviations: AF, atrial fibrillation; COPD, chronic obstructive

pulmonary disease; DBP, diastolic blood pressure; DM, diabetes

mellitus; HF, heart failure; LVEF, left ventricular ejection fraction;

MI, myocardial infarction; NSAID, nonsteroidal anti-inflammatory drug;

NYHA, New York Heart Association; PAD, peripheral arterial disease;

SBP, systolic blood pressure; SD, standard deviation.

frailty and disability, were more frequently found among

patients admitted to the geriatrics department.

Discussion

FRAIL-HF is one of the first and most comprehensive studies

to evaluate the heterogeneity of elderly patients hospitalized

for HF with a significant follow-up after discharge with

sequential evaluation of several clinical and nonclinical

outcomes. The study will assess not only classic clinical

outcomes, such as mortality and readmission, but also the

evolution of functional outcomes (ie, disability), quality of

life, and use of social resources in such difficult patients.

Older patients hospitalized for HF present complex

clinical pictures that challenge the delivery of simple

general recommendations for diagnosis, early treatment,

and chronic management. Given its complexity, HF has

been considered a geriatric syndrome per se.32 Patients not

only present with the typical symptoms and signs of HF,

but frequently they show other clinical conditions, chronic

and acute, that interact with or modify the course of HF.

Acutely decompensated chronic illnesses as well as acute de

novo diseases may trigger HF, or may be triggered by HF,

complicating diagnosis and the decision for early treatment.

Chronic geriatric syndromes (eg, cognitive impairment,

lack of mobility, falls) may add more complexity to the

clinical course. Heart failure in the elderly is characterized

by a clinically challenging course during hospitalization,

with frequent cardiac and noncardiac complications.33 In

addition, specific geriatric complications, such as delirium

or loss of functionality, are frequent and have an important

impact on patient well-being, use of resources, and

potentially on outcomes. Moreover, syndromes such as

frailty, cognitive impairment, depression, and mobility

impairment seem to be gaining importance in explaining

the prognosis of these patients.11–13 However, although

the individual effect of these conditions has been evaluated

separately, the interaction that may be occurring between

cardiac conditions, noncardiac diseases, and geriatric

syndromes, and their effects on outcomes and prognosis

after HF hospitalization, has not been studied. The

importance of quality of postdischarge care in elderly

patients with HF also needs to be better understood. This

means considering not only evidence-based treatments and

medical care (ie, continuity of care) but also other important

aspects, such as the ability of patients for self-care related

to HF treatment or the impact that social support may have
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Table 2. Results of Geriatric Assessment by Admission Department

Total Cardiology

Internal

Medicine Geriatrics

Married, n (%) 293 (65.1) 209 (67.2) 54 (69.2) 30 (49.2)

Living status, n (%)

Alone 96 (21.3) 65 (20.9) 15 (19.2) 16 (26.2)

With an elderly

person

244 (54.2) 179 (57.6) 42 (53.8) 23 (37.7)

With young

family

80 (17.8) 52 (16.7) 18 (23.1) 10 (16.4)

With a caregiver 19 (4.2) 11 (3.5) 2 (2.6) 6 (9.8)

DUKE-UNC Scale,

mean±SDa

42.2± 8.4 42.4± 8.3 42.2± 8.3 41.5± 9

Independence for

6 ADL, n (%)

332 (73.8) 241 (77.5) 56 (71.8) 35 (57.4)

MMS <24, n (%) 89 (19.8) 57 (18.3) 14 (18.2) 18 (29.5)

Mobility scale,

mean±SDb

4.3± 2.4 4.07± 2.4 4.6± 2.3 5.1± 2.6

No difficulty

walking at

home, n (%)

191 (42.4) 141 (45.3) 28 (35.9) 22 (36.1)

No difficulty

walking 400m,

n (%)

73 (16.2) 57 (18.3) 8 (10.3) 8 (13.1)

Depression, n (%) 61 (13.6) 38 (12.2) 13 (16.7) 10 (16.4)

REALM-Rc 5.59± 2.2 5.62± 2.2 5.56± 2.3 5.45± 2.3

Frailty, n (%) 316 (70.2) 210 (67.4) 57 (73.1) 49 (80.3)

EHFScBS,

mean±SDd

29.35± 5.5 29.54± 5.2 29.31± 5.3 28.47± 5.2

Abbreviations: EHFScBS, European Heart Failure Self-Care Behaviour

Scale; MMS, Mini Mental State examination; REALM, Rapid Estimate of

Adult Literacy in Medicine.
aScoring from 11 to 55; higher score reflects higher perceived social

support. bScoring from 0 (better mobility) to 8 (worse mobility); the

scale includes mobility at home, ability to walk one-quarter mile and to

walk up stairs, and time walked daily. cREALM-reduced scale, scoring

from 0 (worst) to 8 (best) health literacy. dEHFScBS possible scores

range from 12 to 60; lower scores indicate better self-care.

to help patients overcome these potential limitations. These

factors may play an important role in the course of the

disease but have not been formally evaluated in patients

with HF (Figure 2).

Even after establishing a relatively low age cutoff for

enrollment and having excluded patients with dementia

and important dependence, our study groups comprise a

population of very advanced age with a high comorbidity

index and a high prevalence of geriatric syndromes,

especially frailty. Despite these features, many patients were

living at home, either alone or with another elderly person.

This seems to be a good representation of the majority of

patients currently admitted to hospitals for HF. Interestingly,

these characteristics have been presumed to be responsible

for the known gap between the proven benefits of different

drugs in clinical trials and the still-poor prognosis after

hospitalization in the usual clinical practice of HF patients.34

Due to their poor prognosis and the frequent use of

health resources after hospitalization, many interventions

and disease-management programs have been developed

for HF patients. These interventions are viewed as means to

increase the use of evidence-based therapies and improve

patient education on HF, ultimately to improve outcomes.

Nevertheless, the association between HF management

programs and improved outcomes is inconsistent among

studies,35 and, although a number of them have shown

significant reductions in readmission rates,36–43 none of

them improve survival, functional capacity, or quality of

life.44 Most of these programs are probably not designed

to understand and manage the complexity of patients with

coexistent geriatric syndromes and who suffer the harms of

hospitalization that the present study will describe.

Our initial results already point out some of the partic-

ularities of this population. Despite being a nondependent

cohort of patients, a significant number showed limitations

in walking or fulfilled criteria of frailty. In fact, the prevalence

of frailty found in our cohort, 70.2%, is very high for such

a selected population of older independent patients. Frailty

is an age-associated biological syndrome characterized by a

decline in overall function or biological reserve and response

to situations that require rapid adaptive responses, resulting

from the deterioration of multiple physiological systems.

Frailty frequently coexists with cardiovascular diseases.45,46

Other studies have described that frailty is associated with

increased mortality and health care utilization among com-

munity patients with HF,12,47,48 but its influence in prognosis

after HF hospitalization is less well known.

Self-care is essential in patients with HF, and different

instruments have been used for its assessment, most of

them by asking the patient about behaviors related to HF

care. The FRAIL-HF study, in contrast, will prospectively

evaluate the real ability to perform the essential tasks for

self-care in these patients, an innovative approach in HF

studies. Also, the study of potential interaction between

frailty (more related to physical function) and self-care

ability (more related to education and health literacy) will

be prospectively evaluated, as this may have implications

for the design of suitable interventions for these patients.

The large proportion of patients with HF approached

but not enrolled in the study deserves a comment. Most

of these patients were admitted in the wards of internal

medicine and geriatrics services and were excluded due to

the presence of dementia or severe dependency. Although

this might be considered a limitation, we decided to restrict

the inclusion of these patients because severe dementia or

dependency are irreversible factors that are associated with

poor prognosis, independently of the underlying disease.

Lastly, our aim is to provide useful information for future

potential interventions to improve the care of complex older

patients with HF.

Conclusion

The results of FRAIL-HF will provide important prospective

information about elderly patients admitted to hospital for
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Figure 2. Conceptual framework used by FRAIL-HF to describe the complex relationship between cardiovascular diseases, other medical conditions and

geriatric syndromes (chronic and acute) in the acute phase, the different components of postdischarge care, and potential outcomes in the study of older

patients with heart failure. Abbreviations: CV, cardiovascular; CVD, cardiovascular diseases.

HF, their clinical outcomes, and functionality and quality of

life evolution after discharge. Designing and assessing the

effectiveness of interventions in older patients with HF is

challenging and requires the knowledge of multiple factors

besides the cardiovascular signs and symptoms traditionally

studied. More global and integrated care for these patients

is indeed needed.
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