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Abstract

Introduction and objectives: Classifying elderly people with and without frailty referred to surgery can be a way to prevent, 
delay or even reverse the syndrome. To compare the clinical and functional profile of elderly people with and without frailty 
undergoing cardiac surgery. Methods: This is a cross-sectional study of an applied and comparative nature in patients over 60 
years of age with advanced ischemic or valvular heart disease. Results: Frail elderly have lower hand grip strength (21.96±6.15), 
p=0.00; gait speed (5.44±1.53), p=0.04 and self-reported fatigue, with 7 (77.78%), p=0.00. Conclusion: Clinical variables are 
similar between groups. Handgrip strength, gait speed and self-reported fatigue may be more sensitive to detect frailty in the 
elderly. Possibly future studies with greater n bring significance to assess frailty or refer patients to prehabilitation before 
cardiac surgery.
    
Keywords: Cardiac Conduction System Disease; Frailty; Cardiopulmonary Exercise Test

Abbreviations: WHO: World Health Organization; CAD: 
Coronary Artery Disease; FFF: Fried Frailty Phenotype; CRM: 
Cardiac Revascularization Surgery; BMI: Body Mass Index; 
MVC: Maximum Voluntary Contraction; SPSS: Statistical 
Package for the Social Sciences; AMI: Acute Myocardial 
Infarction.

Introduction

According to the World Health Organization (WHO), 
Brazil has more than 28 million elderly people over 60 years 
old. Such individuals have a high prevalence of comorbidities 
and heart-related disorders, with coronary artery disease 
(CAD) being an important predictor of mortality [1]. Elderly 
individuals indicated for surgery are often at high risk of 

postoperative complications [2,3]. The frailty syndrome is 
recognized as an important predictor of adverse events in 
patients undergoing cardiac surgery, being considered a 
multifactorial syndrome that mostly affects people over 60 
years old [4,5]. 

The frailty syndrome is characterized by the reduction 
of functional capacity, muscle strength, resistance and loss 
of physiological reserve in the neuromuscular, metabolic 
and immune system, which can be prevented or treated 
with specific modalities such as physical exercise [6,7]. 
Therefore, identifying frailty and classifying the clinical 
profile and functional capacity of elderly people undergoing 
elective cardiac surgery is the first step to prevent, delay or 
even reverse the syndrome in this population and possibly 
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intervene in the preoperative period [8,9].

Several instruments have been validated for frailty 
screening and functional capacity, with the Fried Frailty 
Phenotype (FFF) being an assessment scale, in which it 
was demonstrated that the presence of three or more 
components classifies the elderly as frail [10,11]. As 
an assessment of submaximal functional capacity, the 
6-minute walk test (6MWT) is considered the gold standard, 
demonstrating safety for the prescription of exercises in 
cardiac rehabilitation [12].

The aim of this study is to compare the clinical profile, 
functional capacity and frailty phenotype in elderly 
individuals indicated for coronary artery bypass grafting 
and/or valve replacement. To assess the preoperative frailty 
condition and functional capacity of these patients using the 
Fried Frailty Phenotype and the 6MWT, and compare results 
between groups.

Methodology 

This is a cross-sectional study, of an applied and 
comparative nature, in which the clinical profile, functional 
capacity, handgrip strength and gait speed of elderly people 
over 60 years old, indicated for cardiac revascularization 
surgery of the (CRM) and/or valve replacement in a 
reference hospital in cardiology in Rio Grande do Sul, who 
were referred by the attending physician for screening from 
March 2020 to November 2021.

The clinical characteristics of the patients were collected 
through an initial interview and electronic medical record 
review. The frailty assessment was performed using the 
Fried Frailty Phenotype, which includes unintentional 
weight loss, self-reported fatigue using two questions from 
the CES-D Depression Scale, handgrip strength measured 
with a dynamometer, low level of physical activity measured 
by the Minnesota Leisure Time Activities Quiz and gait speed 
test. In addition to frailty, functional capacity was assessed 
using the 6MWT.

The study was approved by the research ethics committee 
CAAE:41978821.6.00005333 and was conducted following 
the principles of the current revision of the Declaration of 
Helsinki in its most recent version and Resolution 466/12. 
All participants signed an informed consent form.

Inclusion Criteria

Patients aged 60 years or older, candidates for elective 
CABG surgery, valve replacement or combination thereof. 
Elderly people who were physically capable of performing 
the functional cap9acity tests and who adhered to the free 

and informed consent form developed for the study were 
included.

Exclusion Criteria

Individuals diagnosed with psychiatric disorders and/
or severe cognitive deficits that affected the understanding 
of the proposed tests were excluded. Patients who failed 
the initial safety assessment with significant cardiovascular 
alterations (HR > 150 bpm and SBP > 160), gait speed test and 
6MWT when applied, or with changes such as hypotension 
with postural instability, stage 2 hypertension (>160/100 
mmHg), angina, syncope, bradycardia or tachycardia >150 
bpm. Patients with non-cardiac surgery associated with 
the procedure, individuals with stroke or previous physical 
disability that makes walking impossible, as well as Chronic 
Obstructive Pulmonary Disease (Gold III and IV) were also 
excluded. History of ventricular arrhythmias or significant 
lesion of the left main coronary artery (defined by >50% 
lesion on coronary angiography). Patients with severe aortic 
valve stenosis with markers of poor prognosis (defined by 
aortic valve area < 0.7 cm2, maximum aortic jet velocity > 5.0 
m/s, mean left ventricular/Ao gradient > 60 mmHg).

Data Collection Procedure

An initial screening was performed by accessing the 
list of elective surgeries, in chronological order of referral 
by the attending physician. Through a telephone call, the 
evaluation was scheduled to verify the clinical profile, frailty 
and functional capacity.

Fragility Assessment

Fried’s Frailty Phenotype

It includes five measurable components, such as: 1. 
unintentional weight loss: ≥4.5 kg or ≥5% of body weight 
in the last year; 2. self-reported fatigue using two questions 
from the CES-D Depression Scale; 3. Decrease in grip strength 
measured with a dynamometer in the dominant hand and 
adjusted for gender and Body Mass Index (BMI); 4. low level 
of physical activity estimated by weekly energy expenditure 
in kcal (Minnesota Leisure Time Activities Questionnaire) 
and adjusted according to gender; 5. Gait speed decrease in 
seconds: 4.6m distance adjusted for gender and height. The 
presence of one or two components would be indicative of 
a high risk of developing the syndrome, and three or more 
components of the scale in the elderly, classified as fragile 
[10,13].

Hand Grip Strength 

An analog device of manual Hand grip, hand hydraulic 
dynamometer, (Saehan brand, model SH500®) was used. 
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Subjects remained seated on a chair with their feet flat on 
the floor. The contraction of the flexor muscles of the right 
and left hands was measured to determine the maximum 
voluntary contraction (MVC). Three MVC were performed on 
each limb, with a 1-minute interval between each maneuver, 
considering reaching the highest value. Subsequently, 
the predicted strength values for age and gender were 
measured. The decrease in handgrip strength: measured 
using a dynamometer in the dominant upper limb. Positivity 
if below the 20th percentile of the population according to 
gender and body mass indicates muscle weakness [10,14].

Gait Speed 

The speed test consists of walking at your pace over a 
distance of 4.6 meters. Start before marking each series with 
the word “Vai”; start a stopwatch as soon as the first foot hits 
the ground after the initial mark; interrupt the stopwatch 
as soon as the first foot hits the ground after the 4.6 meter 
mark; repeat three times and average the sets, allowing 
enough time for recovery. Frailty is defined as a time greater 
than 6 seconds in the average of the sets, or the presence of a 
reduction in speed by 20% for gender and height [10].

Assessment of Functional Capacity

6 Minute Walk Test

This test evaluates the submaximal functional capacity 
of the patient by measuring the distance that the individual 
can walk quickly in a period of six minutes. The test was 
performed in a 30-meter-long flat corridor where blood 
pressure (BP), heart rate (HR), oxygen saturation (SpO2) and 
level of dyspnea (Borg perception of exertion scale) were 

monitored before and after the test. The test was interrupted 
when the patient presented the following symptoms: angina, 
dyspnea, cramps, pallor or when asked to interrupt. All tests 
were applied by trained professionals [12].

Statistical Analysis

Data were analyzed using the Statistical Package for 
the Social Sciences (SPSS) version 23.0. Nominal values are 
presented in absolute and relative frequencies. Parametric 
data are presented as mean and standard deviation. To 
compare means, Student’s T Test was used. Statistical 
significance was considered p<0.05. Fisher’s test was used 
for independent samples. There was no violation of data 
normality from the Kolmogorov-Smirnov test.
 

Results

195 patients were listed for elective CABG surgery and/
or valve replacement. Of these, 135 met the exclusion criteria 
being under 60 years of age (n=34), severe aortic stenosis 
(n=63), severe trunk injury (n=23), severe aortic stenosis, 
and severe trunk injury (n= =15). Thus, 60 patients were 
indicated for evaluation of the study and of these listed with 
elective CABG (n=23), elective valve replacement (n=33), 
CABG and elective valve replacement (n=15), 26 patients 
were excluded because they had already undergone CRM 
(n=4), having already undergone valve replacement (n=5), 
not answering the phone (n=10), surgery cancellation 
(n=4), death before surgery (n=3). Therefore, 34 patients 
were contacted for evaluation, with exclusion of 9 for non-
attendance, leaving 25 patients, of which 9 were classified as 
frail elderly and 16 as non-frail elderly (Figure 1).

Figure 1: Flowchart.
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The excluded patients, 135 patients through medical 
records data, 26 through criteria collected by telephone call 
and 34 were recruited and 9 did not complete the evaluation, 
leaving 25 evaluated.

Table 1 presents the clinical profile of the sample. There 
was no difference between frail and non-frail groups, except 
for age according to p-values.

Fragiles (n=9) Not Frail (n=16) Value of P
Age (Years) 75,8±8,6 67,5±5,9 0,06

Masculine, n (%) 5 (55,0) 14 (87,5) 0,34
Weight (kg) 71,6 (7,0) 76,3 (4,9) 0,61

Height (meters) 159,3 (1,7) 166,4 (0,3) 0,29
IMC (Kg/m2) 27,9 (4,5) 27,3 (3,9) 0,85

AMI prior, n (%) 4 (44,0) 8 (50,0) 0,67
FE preserved, n (%) 7 (77,0) 14 (87,5) 0,30

Smoking Historic, n (%) 3 (33,0) 11 (68,8) 0,14
Alcoholism, n (%) 1 (11,0) 1 (6,0) 1,00

Comorbidities, n (%)
Diabetes Mellitus 3 (33,0) 7 (43,0) 0,40

Dyslipidemia 8 (88,9) 10 (62,5) 0,36
Hypertension 8 (88,9) 12 (75,0) 0,14

Depression 1 (11,0) 2 (12,5) 1,00

Table 1: Clinical profile of the sample.

Results are presented as mean and standard deviation, 
absolute numbers and percentages. Kilograms were 
measured in kilograms and body mass index (BMI) in 
kilograms per square meter; (AMI) acute myocardial 
infarction and (EF) ejection fraction.

Fried’s Frailty Phenotype showed lower handgrip 
strength, lower gait speed, and self-reported fatigue in the 
frail group compared to the non-frail group, p < 0.05 (Table 
2).

Fragiles (n=9) Not frail (n=16) P value
Handgrip strength (kgf) 22,0±6,1 37,4±9,1 <0,01

Gait speed (s) 5,4±1,5 4,2±0,5 0,04
Weight loss, n % 5 (55,6) 3 (18,7) 0,08

Self-reported fatigue, n % 7 (77,8) 3 (18,7) <0,01
Low Caloric Expenditure, n % 5 (55,6) 7 (43,8) 0,52

Table 2: Frailty phenotype of the sample.

The results are presented in mean and standard 
deviation, absolute numbers and percentages. Results are 
presented as mean and standard deviation. The evaluation 
of functional capacity through the 6MWT, according to the 

results in meters of the distance covered (p=0.78) and the 
percentage of predicted according to weight and height 
(p=0.77), did not show a significant difference between 
groups (Table 3).

Fragiles (n=9) Not frail (n=16) P value
Travelled distance (m) 257,7±146,0 275,9±165,0 0,78
Predicted distance, % 70,0 ±24,0 85,7±17,0 0,77

Table 3: Functional capacity of the sample.

https://medwinpublishers.com/OAJC/


Open Access Journal of Cardiology
5

Eibel B, et al. Clinical Profile, Functional Capacity and Fragility of Elderly Referred to Cardiac Surgery. 
J Cardiol 2023, 7(1): 000181. Copyright©  Eibel B, et al.

Discussion

Montgomery et al, in a study carried out in Canada from 
2011 to 2014, with a sample of 529 patients, through the 
Clinical Frailty Score, found 9.6% of frailty in adults aged 
50 years and over, subject to cardiac surgery, demonstrating 
higher mortality (9.8%), and greater need for hospital 
resources [15]. In the general population, about 10% of 
people aged 65 years or older have the frailty syndrome; 
therefore, identifying the syndrome may reduce risks and 
adverse outcomes in the postoperative period for these 
individuals, as well as implement care processes to address 
this growing health problem [16].

Chi et al, showed in a meta-analysis that the impacts 
of frailty are significantly associated with increased health 
costs among the elderly [17]. Observed in a 2016 systematic 
review study conducted in Canada, where Muscedere et 
al identified that a quarter of Canadians over 65 years old 
are frail, with a significant increase in the frailty syndrome 
in those over 85 years old. Therefore, they concluded that 
as the population ages, the risk of functional decline and 
deterioration in the health status of the elderly population 
increases [16]. However, according to our results, elderly 
classified as frail were on average 75 years old and obtained 
a percentage of 44.4% being women, in which they exhibited 
a BMI on average of 27.9 having low diagnostic value of 
weight loss, low caloric expenditure and functional capacity 
for frail elderly compared to non-frail.

It is important to recognize how frailty affects the 
functionality of the elderly, as it will allow the integration 
of care and treatment options [16,17]. In a 2021 systematic 
review, Peeler et al reviewed 19 studies being evaluated 
using the Fried frailty phenotype, in which the results stated 
that frail patients are more likely to have poor postoperative 
outcomes of heart surgery. Lipero, et al. in the year 2021 
showed that the prevalence of frail individuals with ischemic 
heart disease is common. The identification of frailty in these 
elderly people should be considered relevant to provide 
individualized prevention and cardiovascular care strategies 
[18,19].

In view of the present results, the frailty assessment 
scale using the Fried Frailty Phenotype demonstrates that 
handgrip strength, gait speed and self-reported fatigue may be 
more sensitive to detect frailty in the elderly. This evaluation 
demonstrates the sensitivity of the aforementioned tool 
in which, in a randomized controlled study carried out 
in 2021, by Begiené, et al. they evaluated the effect of two 
rehabilitation programs on gait speed in frail and non-frail 
elderly people with acute coronary syndrome, and ejection 
fraction (≥40%). The percentage of elderly people with frailty 
was 37.1%, which showed a higher prevalence of elderly 

people without frailty, still highlighting the importance of 
assessing the state of frailty in elderly people with ischemic 
heart disease [20].

Gait speed is a reliable frailty marker, validated and 
simple to apply, patients with lower gait speed generate 
worse in-hospital outcomes [21]. Lanziotti, et al. in a sample 
of 5,532 community-dwelling elderly, found exhaustion to 
be the fourth most prevalent item of the frailty phenotype, 
proving the link to frailty, but unable to predict adverse 
events. In the self-reported fatigue variable classifying the 
individual’s exhaustion in their daily lives, we found 77.8% 
of the sample. In a 2021 systematic review, researchers 
sought evidence of the relationship between self-reported 
or perceived fatigue and falls in the elderly and found that 
the report of tiredness is associated with the incidence of a 
higher risk of falls in this population [22,23].

The literature points out that elective cardiac patients 
are at risk of functional loss, and the distance covered 
(≤300m) in the 6MWT can predict pulmonary complications 
in the postoperative period, such as atelectasis and 
longer MV time. In a study with 36 frail patients, when 
performing prehabilitation of cardiac surgery CRM and/
or valve replacement resulted in a significant difference in 
the distance covered in the 6MWT, which was shown to be 
associated with a reduction in the length of hospital stay 
and improvement in functional capacity [24]. Corroborating 
the present study, given the results of the assessment of 
functional capacity in elderly people with and without frailty 
through the 6MWT, there was no significant difference in 
meters in the distance covered. The observed data, despite 
not being statistically significant, demonstrated that the 
patients were unable to reach a minimum distance covered 
and percentage of the predicted minimum, which according 
to the literature is described as a poor functional prognosis 
in these patients [23,25].

We observe that there is no evidence in the results that 
assessing frailty or referring patients to a prehabilitation 
program would help to achieve better outcomes in cardiac 
surgery or that patients with frailty have a worse outcome 
in cardiac surgery. An increase in the number of study 
participants becomes necessary for greater clinical evidence, 
however, through the inclusion and safety criteria that we 
use to assess the functional capacity and frailty of patients 
indicated for cardiac surgery, we verify that the phenotype of 
Fried’s frailty and the 6MWT are safe and can be a sensitive 
tool for evaluating this patient profile [10,12].

Several factors may influence the difficulty of reaching 
this public, these being those established in the exclusion 
criteria, such as stage 2 hypertension (>160/100 mmHg), 
major lesion of the left main coronary artery (defined by 
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>50% lesion on coronary angiography), aortic valve stenosis 
among others. Our data show the feasibility of screening 
and assessing the frailty syndrome and functional capacity, 
being low cost and favorable to these patients. The elderly 
are more prone to postoperative dysfunctions, contributing 
to increased morbidity and mortality and hospital costs [26].

As for the limitations of the study, the number of 
participants was shown to be small according to the initial 
list of patients. There is a need for future studies with more 
time to carry out screening and evaluation, and this is 
evident through the difficulty of tracking and recruiting such 
patients, such as the difficulty of transportation.

Conclusions

Handgrip strength, gait speed and self-reported fatigue 
may be more sensitive to detect frailty in the elderly. The 
assessment of functional capacity by the 6MWT was reduced 
in both groups, and physical intervention in these patients 
may be feasible. The clinical profile showed no influence on 
frailty by the variables analyzed, and possibly future studies 
with greater n bring significance to assess frailty or refer 
patients to a prehabilitation program would help to obtain 
better results in cardiac surgery.
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