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ABSTRACT
INTRODUCTION: The identification of preoperative frailty in patients undergoing cardiac surgery can be important 
for prognostic and postoperative recovery purposes, assisting in the conduct to be taken, such as pre-qualification, 
predicting perioperative risks, prudence in risks, prudence in more invasive therapies or procedures, and short- 
and long-term post-operative care needs. Objective: To estimate the prevalence of preoperative frailty of patients 
undergoing cardiac surgery, based on the 5 meters walking test.  Methods: A retrospective study based on the 
institutional database of Encore Hospital, in which 91 adult patients who had undergone cardiovascular surgery 
were evaluated cardiovascular surgery, between the months of March 2019 and June 2023, being weighted the 
preoperative frailty of the patients by the 5 meters walking test. Results: 77 patients (84.6%) were the classification 
of non-frail in the pre-anesthetic evaluation, compared to 14 patients (15.4%) were considered frail, 13 of whom 
were aged 60 or over. were aged 60 or over. Conclusion: The presence of frailty is associated with a higher risk 
of morbidity, mortality and utilization of health services, demonstrating health services, demonstrating that the 
assessment of frailty should be explored in preoperative assessments for elective cardiac surgery.
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INTRODUCTION
The elderly population has a greater tendency to undergo surgeries and interventions of varying 

complexities, such as cardiovascular surgeries, oncological diseases, and musculoskeletal disorders. El-
derly individuals also have a higher risk of falls¹. Patients undergoing major thoracic surgery are mostly 
adults over 60 years of age². In cardiac surgery, more than half of the patients are 75 years or older³.

An aging society carries a range of concerns for patients undergoing surgery, including frailty in older 
adults, which may be associated with poorer outcomes following a medical procedure⁴.

Frailty is defined by the Gerontological Society of America as an individual with diminished reserve 
and resistance to stressors⁴. Other definitions include frailty as an increased vulnerability to a stressful 
event, such as trauma or illness, which leads to poor resolution of homeostasis and increases the risk 
of complications and sequelae. Frailty results from an accelerated loss of functional reserve associated 
with aging. It is a complex and multidimensional syndrome that involves multiple physiological systems 
and leads to various phenotypes of frailty².
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Identifying patients with frailty in the preoperative phase of cardiac surgeries can be important for 
prognostic purposes and postoperative recovery. It helps guide decisions such as prehabilitation, pre-
dicting perioperative risks, exercising caution with more invasive therapies or procedures, and deter-
mining short- and long-term postoperative care needs, such as admission to intensive care units1,5.

However, the consensus on the best way to measure frailty or apply these instruments in clinical 
practice to predict outcomes remains undefined⁶.

Frailty encompasses factors such as malnutrition, emaciation, weakness, slowness, and inactivity. 
Although frailty tends to increase with age, its assessment is measured through a variety of physical 
and cognitive tests, nutritional status, and functional decline, which are independent of age or any 
specific medical condition³. There are more than 20 validated tools for screening and measuring frailty, 
with important similarities, but no standardized assessment tool is defined. Consequently, these ex-
tensive scale options allow physicians to find one that suits their needs based on the type of surgery, 
their local population, and their resources. One of the most well-known tools is the Edmonton Frailty 
Scale (EFS), which is a multidimensional assessment designed to assist and facilitate the screening of 
elderly patients in a primary care setting. It includes subscales covering cognition, general health status, 
functional independence, social support, medication use, nutrition, mood, continence, and functional 
performance¹, classifying the patient as non-frail, vulnerable (at risk), or frail².

The Frail Scale was developed by the International Society for Nutrition and Aging and assesses 5 
components: fatigue, resistance, ambulation, illness, and weight loss. The state of frailty is categorized 
as robust (0 points), pre-frail (1 to 2 points), and frail (3 to 5 points)⁷.

The Society of Thoracic Surgeons (STS) incorporated gait speed measurement to assist physicians in 
identifying cardiac surgery patients at increased risk of adverse outcomes. This recommendation was 
based on a study by Afilalo et al.8, which examined gait speed by measuring the time patients took to 
walk 5 meters. Patients who take more than 7 seconds to cover the 5 meters are classified as frail, while 
those who take up to 7 seconds are considered non-frail9.

Considering the factors presented, the objective of this study was to estimate the prevalence of pre-
operative frailty in patients undergoing cardiac surgeries, based on the 5-meter walk test.

MATERIALS AND METHODS
This study was a retrospective analysis based on our institutional database at Hospital Encore lo-

cated in Goiânia, Goiás. We evaluated 91 adult patients who underwent cardiovascular surgery at our 
institution between March 2019 and June 2023.

Preoperative frailty was assessed based on the measurement of patients’ gait speed, specifically the 
time taken to walk 5 meters. A time greater than 7 seconds classified the patient as frail, whereas a time 
of 7 seconds or less was considered non-frail9.

RESULTS
The study population consisted of 91 patients, with a minimum age of 29 years and a maximum age 

of 89 years, predominantly male (60.4%). The average age was 64.4 years (±12.5), the average weight 
was 76.1 kg (±13.3), and the average height was 1.7 m (±0.1) (Table 1).



3GOIANA JOURNAL OF MEDICINE - SEPTEMBER V.65 N.66 2024

ASSESSMENT OF PREOPERATIVE FRAILTY IN ADULTS UNDERGOING CARDIAC SURGERY

Table 1 - Anthropometric Characteristics of the Sample

The patients underwent various cardiac surgeries, with the largest number undergoing valve surgery 
(42.46%). Other patients underwent coronary artery bypass grafting (26.29%), transcatheter aortic valve 
implantation (TAVI) (18.20%), atrial septal defect (ASD) correction (2.2%), and aortic aneurysm repair 
(3.3%) (Figure 1).

Figure 1. Procedures Performed

A total of 84.5% of the patients were classified as non-frail during the pre-anesthetic evaluation, com-
pared to 15.4% who were considered frail, as shown in Table 2 and Figure 2.

Variable Value

Age (years)

Male, n(%)

Female, n (%)

Weight (kg) 

Height (m)

patients

%: percentage; kg: kilograms; m: meters. Data expressed as mean and 
standard deviation, and absolute frequency and percentage.

Procedures Performed

Valve surgery                                        TAVI

Coronary artery bypass grafting       ASD

Aortic aneurysm repair
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Table 2. Frequency of Frailty Index in Patients Undergoing Cardiac Surgeries

Figure 2. Percentage of Frail Individuals in the Studied Sample

DISCUSSION
Frailty constitutes a risk for complications and mortality following cardiovascular surgery. It is a mul-

tidimensional syndrome involving multiple physiological systems, with the typical phenotype being a 
patient exhibiting weakness, low energy, slowness, and involuntary weight loss 2,10.

As observed in Table 1, the average age of the study participants is 64.4 years (±12.5). According to 
Pereira¹, age is considered a significant factor in the occurrence of frailty syndrome due to changes in 
neuroendocrine regulation and immunological dysfunction that accelerate aging and the onset of sec-
ondary diseases. According to findings by Fhon et al.11, in a longitudinal quantitative study involving 262 
elderly individuals, frailty syndrome is associated with increased age and low educational level.

Additionally, frailty predisposes patients to a longer surgical recovery time, particularly with compli-
cations and reoperations. Furthermore, independent factors associated with postoperative morbidity 
and mortality include emergency surgeries and poor functional status².

The study population consists of 91 patients, with a predominance of males (60.4%) (Table 1). These 
results differ from data obtained from IBGE (2010), where female patients make up the majority un-
dergoing surgical interventions, justified by the higher demand and utilization of healthcare services by 
women compared to men¹.

Regarding the walking test used in this study, Afilalo et al.8 determined that patients with slow pre-

Non-frail             Frail

Frailty in the Preoperative Period
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operative walking speed (taking 6 seconds to walk 5 meters) had a 2 to 3 times higher risk of mortality 
and increased morbidity for any level of mortality risk predicted by the STS-PROM (Society of Thoracic 
Surgeons Predicted Risk of Mortality or Major Morbidity score) compared to those with normal walking 
speed. This supports the methodology used in this study for classifying frail patients.

According to a meta-analysis conducted by Bagnall et al.¹², nine studies have shown that preopera-
tive frailty correlates with adverse events following bariatric surgery in elderly patients. Additionally, it 
highlights that frail patients have a two to four times higher risk of mortality after surgery compared to 
non-frail patients.

The prevalence of preoperative frailty in cardiac surgeries, when compared to other studies with 
similar designs, shows variability depending on the scale or method used for evaluation. Even within the 
same population, this prevalence can vary according to the selected scale. For example, as demonstrat-
ed by Miguelena-Hycka⁷, it ranged from 10% to 29% within the same patient sample.

Despite this, studies with prospective and longitudinal designs, both preoperative and postopera-
tive, have shown a clear and statistically significant linear trend in the incidence of postoperative mor-
bidity among patients classified as frail, regardless of the scale used for defining frailty preoperatively⁷.

In a study conducted by Montgomery et al.⁵, which assessed the association between preoperative 
frailty and outcomes in adults undergoing cardiac surgery, 51 out of 529 patients (9.6%) were identified 
as frail. This finding supports our study, indicating a small difference in the percentage of frail patients, 
despite the smaller sample size.

The study by Montgomery et al.⁵ further demonstrates that frail patients were older than non-frail 
patients, and postoperative complications were more common among frail patients. Frail patients re-
ceived more interventions and required more intensive treatment escalation, including return to the 
operating room, administration of blood products, reintubation, enteral feeding via tube, and renal 
replacement therapy, compared to non-frail patients. Additionally, it was found that hospital mortality 
was 9.8% among frail patients and 1.0% among non-frail patients.

Another similar study conducted by the Virginia Heart Surgery Research Department by Henry et al.⁴ 
evaluated frailty in cardiac surgical patients and found that out of 167 patients assessed, 46 patients 
(28%) were identified as frail. These frail patients experienced prolonged ventilation, pneumonia, longer 
ICU stays, and readmission within 30 days, leading to a worse quality of life regarding health. Similar-
ly, the study by Niv AD et al.⁶, which assessed frailty in patients undergoing elective cardiac surgery, 
showed that out of 167 patients who underwent myocardial revascularization and/or valve surgery, 39 
patients (23%) were considered frail, leading to prolonged ICU stays.

Specifically speaking about transcatheter aortic valve implantation (TAVI), despite the good results 
of the procedure in follow-up, the one-year survival after TAVI for symptomatic severe aortic stenosis 
depended on the performance of the pre-TAVI 5-minute walk test. Patients who were unable to walk or 
took more than 7 seconds had worse survival compared to patients who took less than 7 seconds. This 
finding may assist in the selection and management of patients9.

In the present study, 92.85% of frail patients were 60 years or older, while 7.15% were younger than 
60 years, similar to the study by Sepehri et al.³, which conducted a systematic review on the impact of 
frailty on postoperative outcomes in cardiac surgery. This study described that the associations were 
stronger in elderly patients undergoing cardiac surgery, highlighting the need for special attention to 
this age group.
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CONCLUSION
Frailty was observed in 15.4% of the patients evaluated, with 92.85% of frail patients being 60 years 

or older. The walking test used in the study to estimate frailty in adults is simpler and easier to admin-
ister compared to many other frailty assessments that involve multidimensional evaluations with mul-
tiple parameters, which is a limitation of our study. Nevertheless, it can be inferred that the presence 
of preoperative frailty is associated with a higher risk of morbidity, mortality, and use of healthcare 
services, indicating that this tool can be useful and should be more routinely explored in preoperative 
evaluations for elective cardiac surgeries.
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