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OBJECTIVES: Health vulnerability is associated with a higher risk of mortality and functional decline in older
people in the community. However, few studies have evaluated the role of the Vulnerable Elders Survey (VES-13)
in predicting clinical outcomes of hospitalized patients. In the present study, we tested the ability of the
VES-13 to predict mortality and the need for invasive mechanical ventilation in older people hospitalized with
coronavirus disease 2019 (COVID-19).

METHODS: This prospective cohort included 91 participants aged >60 years who were confirmed to have
COVID-19. VES-13 was applied, and the demographic, clinical, and laboratory variables were collected within
72h of hospitalization. A Poisson generalized linear regression model with robust variance was used to estimate
the relative risk of death and invasive mechanical ventilation.

RESULTS: Of the total number of patients, 19 (21%) died and 15 (16%) required invasive mechanical ventilation.
Regarding health vulnerability, 54 (59.4%) participants were classified as non-vulnerable, 30 (33%) as
vulnerable, and 7 (7.6%) as extremely vulnerable. Patients classified as extremely vulnerable and male sex
were strongly and independently associated with a higher relative risk of in-hospital mortality (p<0.05) and
need for invasive mechanical ventilation (p<0.05).

CONCLUSION: Elderly patients classified as extremely vulnerable had more unfavorable outcomes after
hospitalization for COVID-19. These data highlight the importance of identifying health vulnerabilities in this
population.

KEYWORDS: Mortality; Triage; Respiration; Artificial; Health Vulnerability; Frail Elderly.

B INTRODUCTION Among the tools developed for this purpose, the Vulner-
able Elders Survey (VES-13) stands out. It is a simple scoring
system capable of identifying vulnerable elderly people in the
community and includes factors such as age, self-assessed
health, functional limitations, and impairments (1-3).

A score of >3 indicates a 4.2-fold higher risk of death and

Health vulnerability in the elderly is associated with a
greater risk of functional decline and death (1,2).
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functional decline in 2 years compared with non-vulnerable
elderly people (1). Additionally, for every one-point increase
in the VES-13 score, the risk of death and functional decline
further increases by 37% over a 5-year period (odds ratio
[OR]=1.37; 95% confidence interval [CI], 1.25-1.50) (2-8).
In addition, some studies have evaluated the role of VES-13
in predicting the clinical outcomes of hospitalized elderly
individuals (9-12).
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To date, no study has evaluated the role of VES-13 in
elderly patients hospitalized for coronavirus disease 2019
(COVID-19), and there is growing interest in identifying
factors that predict poor clinical evolution in elderly patients
with this disease. Therefore, our objective was to assess
whether health vulnerability predicts the need for invasive
mechanical ventilation or mortality in this group of patients
hospitalized for COVID-19 (13-22).

B METHODS
Study population and design

This single-center, prospective cohort study was con-
ducted at Hospital das Clinicas, Faculty of Medicine,
University of Sdo Paulo, which has been a reference
institution for the treatment of patients with COVID-19 in
the state of Sdo Paulo, Brazil, since March 2020. Participants
were recruited between July 2020 and December 2020. The
inclusion criteria were as follows: age>60 years, definitive
diagnosis of COVID-19 after detection of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) through
real-time polymerase chain reaction using nasal and oro-
pharyngeal swabs or positive IgG serology for SARS-CoV-2
associated with clinical and/or radiological picture compa-
tible with COVID-19. The exclusion criteria were delirium,
under exclusive palliative care, and those already on invasive
mechanical ventilation. Patients were followed up until the
date of death or hospital discharge. Prior to participation,
eligible patients received detailed explanation of the study

Table 1 - Description of patients, characteristics, and results.
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and provided written informed consent. The study followed
the principles of the Declaration of Helsinki and was
approved by the local research ethics committee (CAAE:
3351320.6.0000.0068).

Data collection

Clinical and laboratory data were extracted from electronic
medical records, and VES-13 was applied within 72h of
hospital admission. Based on these data, the quick Sequential
Organ Failure Assessment (@SOFA) value was calculated for
all participants. We used a qSOFA cutoff of >2 for patients at
a higher risk of an unfavorable outcome (19,22).

The VES-13 questionnaire is a scoring system with scores
ranging from 0 to 10 points, consisting of 13 simple and
objective questions. According to the VES-13 score, indivi-
duals were classified as non-vulnerable (0-2), vulnerable (3—
7), and extremely vulnerable (1,2,8-10,12). It is noteworthy
that the VES-13 was translated, adapted, and validated for
the Brazilian Portuguese (23,24).

Outcomes
The primary outcomes were mortality and need for
invasive mechanical ventilation during the hospital stay.

Statistical analysis

Initial data are expressed as absolute frequencies and
percentages, mean, standard deviation, median, Q1, Q3, and
minimum and maximum values. The comparison between
groups for death and mechanical ventilation (yes and no) in

Death Invasive mechanical ventilation
No (n=72) Yes (n=19) p-value No (n=76) Yes (n=15) p-value
Age (years) 0.0169* 0.6967
Median (Q1-Q3) 67 (63-76) 77 (66-88) 68 (63.5-77.5) 68 (64-78)
Min-Max 60-89 61-97 60-97 61-91
Creatinine 0.0719 0.0723
Median (Q1- Q3) 1.02 (0.77-1.36) 1.25 (0.92-1.8) 1.025 (0.77-1.36) 1.25 (0.92-1.81)
Min-Max 0.34-5.25 0.67-7.41 0.34-5.25 0.82-7.41
Lymphocytes 0.1060 0.2871
<20% 55 (75.34%) 18 (24.66%) 59 (80.82%) 14 (19.18%)
>20% 17 (94.44%) 1 (5.56%) 17 (94.44%) 1 (5.56%)
Sex 0.0397* 0.0038*
Male 33 (70.21%) 14 (29.79%) 34 (72.34%) 13 (27.66%)
Female 39 (88.64%) 5(11.36%) 42 (95.45%) 2 (4.55%)
Ethnicity 0.5903 0.9999
Caucasian 48 (81.36%) 11 (18.64%) 27 (84.38%) 5 (15.63%)
Non-Caucasian 24 (75%) 8 (25%) 49 (83.05%) 10 (16.95%)
Hypertension 0.9999 0.9999
No 16 (80%) 4 (20%) 17 (85%) 3 (15%)
Yes 56 (78.87%) 15 (21.13%) 59 (83.1%) 12 (16.9%)
Obesity 0.4474 0.6839
No 62 (77.5%) 18 (22.5%) 66 (82.5%) 14 (17.5%)
Yes 10 (90.91%) 1 (9.09%) 10 (90.91%) 1 (9.09%)
Smoking 0.4799 0.6951
No 62 (80.52%) 15 (19.48%) 65 (84.42%) 12 (15.58%)
Yes 10 (71.43%) 4 (28.57%) 11 (78.57%) 3 (21.43%)
qSOFA 0.2321 0.2001
0/1 65 (81.25%) 15 (18.75%) 65 (81.25%) 15 (18.75%)
2/3 7 (63.64%) 4 (36.36%) 11 (100%) 0 (0%)
VES-13 0.0172* 0.4108
0-2 47 (87.04%) 7 (12.96%) 47 (87.04%) 7 (12.96%)
3-7 22 (73.33%) 8 (26.67%) 23 (76.67%) 7 (23.33%)
8-10 3 (42.86%) 4 (57.14%) 6 (85.71%) 1(14.29%)

VES-13 = Vulnerable Elders Survey. qSOFA = quick Sequential Organ Failure Assessment Score. *p <0.05.
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Figure 1 - Association between VES-13 and mortality. VES-13 = Vulnerable Elders Survey, RR = Relative risk.
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Figure 2 - Association between VES-13 and invasive mechanical ventilation. IMV = invasive mechanical ventilation, VES-13 = Vulnerable

Elders Survey, RR = Relative risk.

H CONCLUSION

In elderly patients hospitalized with COVID-19, a final
VES-13 score between 8 and 10 was associated with poor
outcomes, such as death and invasive mechanical ventila-
tion. These data highlight the importance of identifying
health vulnerabilities in this population group.
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