
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=infd20

Infectious Diseases

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/infd20

Clinical frailty scale as a predictor of disease
severity in patients hospitalised with COVID-19 –
an observational cohort study

Gustav Mattsson, Margareta Gonzalez Lindh, Robin Razmi, Mia Forslin,
Fredric Parenmark, Anna Bandert, Christian Ehrenborg & Andreas Palm

To cite this article: Gustav Mattsson, Margareta Gonzalez Lindh, Robin Razmi, Mia Forslin,
Fredric Parenmark, Anna Bandert, Christian Ehrenborg & Andreas Palm (2022) Clinical frailty scale
as a predictor of disease severity in patients hospitalised with COVID-19 – an observational cohort
study, Infectious Diseases, 54:8, 583-590, DOI: 10.1080/23744235.2022.2060304

To link to this article:  https://doi.org/10.1080/23744235.2022.2060304

© 2022 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group.

Published online: 08 Apr 2022.

Submit your article to this journal 

Article views: 926

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=infd20
https://www.tandfonline.com/loi/infd20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23744235.2022.2060304
https://doi.org/10.1080/23744235.2022.2060304
https://www.tandfonline.com/action/authorSubmission?journalCode=infd20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=infd20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/23744235.2022.2060304
https://www.tandfonline.com/doi/mlt/10.1080/23744235.2022.2060304
http://crossmark.crossref.org/dialog/?doi=10.1080/23744235.2022.2060304&domain=pdf&date_stamp=2022-04-08
http://crossmark.crossref.org/dialog/?doi=10.1080/23744235.2022.2060304&domain=pdf&date_stamp=2022-04-08


INFECTIOUS DISEASES,
2022; VOL. 54,
NO. 8, 583–590

https://doi.org/10.1080/23744235.2022.2060304

ORIGINAL ARTICLE

Clinical frailty scale as a predictor of disease severity in patients hospitalised with
COVID-19 – an observational cohort study

Gustav Mattssona , Margareta Gonzalez Lindha,b, Robin Razmia,c, Mia Forslina, Fredric Parenmarka,d,
Anna Banderta,e, Christian Ehrenborga,c and Andreas Palma,f

aCentre for Research and Development, Uppsala University/Region G€avleborg, G€avle, Sweden; bDepartment of Neuroscience,
Speech and Language Pathology, Uppsala University, Uppsala, Sweden; cSection of Infectious Diseases, Department of Medical
Sciences, Uppsala University, Uppsala, Sweden; dDepartment of Medical and Health Sciences, Faculty of Health Sciences,
Link€oping University, Link€oping, Sweden; eSection of Anaesthesiology and Intensive Care, Department of Surgical Sciences,
Uppsala University, Uppsala, Sweden; fDepartment of Medical Sciences, Respiratory, Allergy and Sleep Research, Uppsala
University, Uppsala, Sweden

ABSTRACT
Background: The coronavirus disease 2019 pandemic makes proper resource allocation and prioritisation important. Frailty
increases the risk of adverse outcomes and can be quantified using the Clinical frailty scale. The aim of this study was to
determine the role of the Clinical frailty scale, in patients �65 years of age with coronavirus disease 2019, as a risk factor
either for critical coronavirus disease 2019 measured as intensive care unit admission or death or as a risk factor for death.
Methods: This was a retrospective observational study on patients �65 years hospitalised with coronavirus disease 2019
verified by polymerase chain reaction between 5 March 5 and 5 July 2020. The association between Clinical frailty scale
and the composite primary outcome intensive care unit admission or death within 30days post hospitalisation and the sec-
ondary outcome death within 30days post hospitalisation was analysed using multivariable logistic regression models
adjusting for gender, age, body mass index, hypertension, and diabetes. Clinical frailty scale was used as a categorical vari-
able (fit score 1–4, frail score 5–6, and severely frail score 7–9).
Results: In total, 169 patients were included (47.3% women, mean age 79.2 ±7.8 years). In the fully adjusted model,
adjusted odds ratio for intensive care unit admission or death was 1.84 (95%-confidence interval 0.67–5.03, p¼ .234) for
frail and 6.08 (1.70–21.81, p¼ .006) for severely frail compared to fit patients. For death, adjusted odds ratio was 2.81
(0.89–8.88, p¼ .079) for frail and 9.82 (2.53–38.10, p¼ .001) for severely frail compared to fit patients.
Conclusions: A high Clinical frailty scale score was an independent risk factor for the composite outcome intensive care
unit admission or death and for the secondary outcome death.

Abbreviations: aOR: adjusted odds ratio; CI: confidence interval; COVID-19: coronavirus disease 2019; CFS: clinical frailty scale; ICU: inten-
sive care unit; PCR: polymerase chain reaction
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Introduction

The first wave of the coronavirus disease 2019 (COVID-19)
pandemic hit Sweden in the end of March 2020. The health
care system faced a situation with impending lack of resour-
ces, especially regarding intensive care unit (ICU) beds, and
the need for an adequate triage system became evident.
There were no national guidelines in Sweden at the time-�
regarding triaging of patients with COVID-19, as was the
case in some other countries [1,2]. Age and comorbidities
were identified as risk factors for mortality early in the pan-
demic [3]. Guidelines in some countries recommended the
use of the Clinical Frailty Scale (CFS) for triaging patients
with COVID-19, for example the United Kingdom (NICE
guidelines), France, Canada, and Belgium [4–7].

Frailty is a multidimensional syndrome characterised by
loss of reserves (in terms of energy, physical ability, cogni-
tion, and health) which results in vulnerability. For the pur-
pose of triage the CFS is increasingly used to measure
frailty. It is used as an evaluation tool to predict mortality
and need for entry into an institutional facility [8–10].
Studies on geriatric patients in intensive care [11–14],
patients hospitalised after trauma [15], or following myo-
cardial infarction [16] show that a high CFS score is an
independent risk factor for mortality. The CFS predicts out-
comes more effectively than other commonly used ICU ill-
ness scores in elderly patients [17]. While some studies
have shown frailty to be a useful concept in younger
patients [18,19], CFS has mainly been validated in patients
�65years of age [8,9]. During the first wave of the pan-
demic, the hospitals in G€avleborg County documented
CFS scores as part of clinical routine.

In critically ill patients, the basis for decision making
regarding ICU admission or treatment restrictions is often
complex. Perceived frailty is a factor in this decision. Frailer
individuals, while at increased risk for critical illness, might
be less likely to be admitted to the ICU, especially in a set-
ting of relative resource scarcity (such as the COVID-19
pandemic). The association between frailty and mortality
thus may depend on factors relating to biological proc-
esses as well as resource allocation. Therefore, mortality as
the sole measure of outcome may overestimate CFS score
as a risk factor for critical illness. A composite outcome of
need for ICU admission or death could be used to evalu-
ate CFS score as a risk factor for critical illness.

Materials and methods

Aim

The aim of this study was to assess the CFS score as a
risk factor for either critical illness, measured as ICU

admission or death, or death in patients above 65 years
of age with COVID-19.

Study design and setting

This was a retrospective observational cohort study con-
ducted as a substudy of the G€avleborg COVID-19 cohort
study. No interventions or examinations other than
those routinely performed were done for the purpose of
the study. Patients �65 years admitted to three hospitals
(G€avle, Hudiksvall, and Bolln€as) in G€avleborg County
(285,000 inhabitants) due to polymerase chain reaction
(PCR) verified COVID-19, from 5 March 5 to 5 July 2020,
were included. Patients who were screened positive for
COVID-19, hospitalised due to other medical conditions
were not eligible for inclusion. Patients were included
only once. In cases with multiple ICU admissions, only
the primary admission was included.

Patients were informed about the study when hospi-
talised, or contacted by phone after discharge.
Information about the study and the consent form were
translated from Swedish to English, Arabic, Somali and
Tigrinya. If a patient did not speak one of those five lan-
guages, a translator or family member assisted with
translation. Oral and written consent was received from
all patients directly, or from relatives to those with
severe cognitive impairment and to those who
were deceased.

Data collection

Data on age, gender, smoking habits, living conditions
(assisted/non assisted), treatment restrictions, comorbid-
ities, symptoms, and status at admission were collected
either directly at admission or retrospectively from elec-
tronic medical records. Premorbid frailty was assessed
by the admitting or ward physician using the CFS.

The CFS is a 9-point assessment-based frailty tool that
evaluates specific domains including comorbidity, func-
tion and cognition to generate a frailty score ranging
from 1 (very fit) to 9 (terminally ill) [9]. It has been vali-
dated in several languages including Swedish [16]. The
CFS is inter-rater reliable and can be scored retrospect-
ively [20,21].

The information needed to calculate the score was
obtained from the patient or family members. Physicians
were trained in the use of the CFS at the beginning of
the pandemic. If the CFS score was missing, it was eval-
uated by a physician or research assistant from the
research group, and was based on information in the
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medical record. Data on ICU admission and decisions
about treatment restrictions (i.e. do not resuscitate and
decisions not to admit a patient to the ICU even if dete-
riorating) was gathered from the medical records.

In Sweden, medical records are linked to national
registries, and information about mortality was obtained
from the Swedish cause of death register for those who
died within 30 days of hospital admission.

Outcome

The primary outcome was critical illness defined as the
composite variable ICU admission or death within
30 days after hospital admission. The secondary outcome
was death within 30 days after hospital admission.

Statistical analyses

Normally distributed continuous variables are expressed
as mean± standard deviation and skewed variables are
expressed as median with range or interquartile range.
Categorical variables are presented as frequencies and
percentages. Differences between groups were analysed
using chi-2 test for categorical variables and Student’s t-
test or ANOVA-analysis for continuous variables. The
ordinal scale CFS was used as a categorical, trichotom-
ized variable: fit (score 1–4), frail (score 5–6), and
severely frail (score 7–9) [22]. The associations between
CFS score and the primary and secondary outcomes
were assessed using crude and multivariable logistic
regression models. Odds ratios were adjusted (aOR) for
age, gender, body mass index (BMI) and comorbidities
(hypertension and diabetes) and are shown with 95%

confidence intervals (CI). The choice of covariables was
based on subject matter knowledge. The Kaplan-Meier
survival estimate was used to visualise the primary and
secondary outcomes in the trichotomized CFS catego-
ries. A p-value <.05 was considered to indicate statistical
significance. Statistical analyses were conducted using
the software packages Stata, version 16.0 (StataCorp LP;
College Station, TX). A power calculation on the minimal
sample size was not done, since the aim was to include
as many patients as possible during the first wave of
COVID-19. No values were imputed.

Ethical approval and consent to participate

The study protocol was approved by the Swedish Ethical
Review Authority, Dnr 2020-01746. All participants who
were alive and able gave written informed consent. For
patients who had died or who had severe cognitive defi-
cits, written informed consent was given by relatives.

Results

During the study period, 403 patients were hospitalised
due to PCR-verified COVID-19. Of these, 209 were
�65 years of age and thus eligible for inclusion and 169
gave informed consent (47.3% women, mean age
79.2 ± 7.8 years, Figure 1). Nineteen patients (11.4%)
were nursing home residents and 152 (89.9%) were born
in Sweden. The number of participants classified as fit,
frail, and severely frail was 81 (48.5%), 57 (34.1%), and
29 (17.4%), respectively. CFS score was not possible to
calculate from medical records in 2 patients, and they

Figure 1. Flowchart of study inclusions and exclusions.
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were thus not included in the regression analysis.
Baseline characteristics are presented in Tables 1 and 2.

Fifty patients died within 30 days after hospital admis-
sion due to COVID-19, 20 were admitted to the ICU and
63 either died or were admitted to the ICU within
30 days post admission. Those who were admitted to
the ICU or died were of similar age (79.8 ± 7.4 vs.
78.9 ± 8.0 years, p¼ .490), and similar BMI (28.1 ± 5.4 vs
27.2 ± 5.5, p¼ .385), but more often had treatment
restrictions (64.5% vs 45.7%, p¼ .019) than those who
were not admitted to ICU and who survived (Table 1).

In the fully adjusted models, high CFS score was an
independent risk factor for admission to the ICU or
death (Table 3). For the composite outcome ICU admis-
sion or death, aOR was 1.84 (95% CI 0.67–5.03, p¼ .234)
for frail and 6.08 (1.70–21.81, p¼ .006) for severely frail,
when compared to fit patients.

High CFS score was an independent risk factor for the
secondary outcome, aOR for death within 30 days was
2.81 (0.89–8.88, p¼ .079) for frail and 9.82 (2.53–38.10,
p¼ .001) for severely frail compared to fit patients.

Female sex, independent of other risk factors, signifi-
cantly reduced the risk for ICU admission or death, (aOR
0.36, 0.15–0.84, p¼ .018) but not for death alone (aOR
0.60, 0.23–1.52, p¼ .282). Age in 10 years intervals was
not an independent risk factor for the composite out-
come, (aOR 0.87, 0.48–1.59, p¼ .658) nor for death (aOR
1.41, 0.71–2.77, p¼ .325).

Kaplan-Meier survival estimate for the composite out-
come ICU admission or death with frailty as a trichotom-
ized variable showed that in the first days patients who
were fit were more likely to reach the outcome.
However, from day 9 until the end of the follow-up
period of 30 days, those who were more frail were more
likely to reach the composite outcome (Log rank test
p< .001, Figure 2). The cumulative incidence of the

composite outcome ICU admission or death was 29.6%,
36.8%, and 55.2% in patients who were fit, frail, and
severely frail, respectively. Kaplan-Meier survival estimate
for the secondary outcome death, with frailty as a tri-
chotomized variable, showed that more frail patients
were more likely to have died within 30 days (Log rank
test p< .001, Figure 3). The cumulative incidence of
death after 30 days was 14.8%, 35.1%, and 55.2% in
patients who were fit, frail, and severely frail,
respectively.

Discussion

The main finding of this study was that high CFS score
was an independent risk factor for critical illness in
patients above 65 years of age and hospitalised with
COVID-19, as measured by the composite outcome ICU
admission or death within 30 days. High CFS score was,
in addition, an independent risk factor for the secondary
outcome death within 30 days.

These findings are in line with prior studies that have
shown frailty to be associated with mortality in patients
with COVID-19. In a British study of 677 inpatients aged
�65 years, CFS score 7–9 was associated with increased
mortality compared with CFS score 1–3 [23]. In a
Swedish study of 250 geriatric patients, CFS score >5
was associated with increased in-hospital mortality [24].
In the European multicentre COPE study (n¼ 1564), CFS
score 7–9 was associated with increased 7-day mortality
when compared to CFS score 1–2 [25]. In the inter-
national multicentre COMET study (n¼ 2434), patients
aged �65 years who had CFS scores 6–9 or 4–5 had
higher in-hospital mortality than those with score 1–3
[26]. In patients aged <65 years, mortality was higher in
those who had CFS score 6–9 but not in those with CFS
score 4-5 [26]. While CFS measures frailty as a multi-
dimensional syndrome of ageing in the elderly, high

Table 1. Baseline characteristics.

Total

Survived 30 days after
hospital admission and no

ICU admission

Death within 30 days of
hospital admission and/or

ICU admission
N¼ 169 N¼ 106 N¼ 63 p-Value

Female sex 80 (47.3%) 55 (51.9%) 25 (39.7%) .124
Age, years 79.2 (7.8) 78.9 (8.0) 79.8 (7.4) .490
BMI, kg/m2 27.5 (5.4) 27.2 (5.5) 28.1 (5.4) .385
Smoking status .456
Never smoker 60 (42.6%) 41 (46.6%) 19 (35.8%)
Ex-smoker 76 (53.9%) 44 (50.0%) 32 (60.4%)
Current smoker 5 (3.5%) 3 (3.4%) 2 (3.8%)
Home care 57 (34.8%) 30 (29.1%) 27 (44.3%) .049
Living in a nursing home 19 (11.4%) 9 (8.7%) 10 (16.1%) .143
Born in Sweden 152 (89.9%) 97 (91.5%) 55 (87.3%) .379
Treatment restrictions 88 (52.7%) 48 (45.7%) 40 (64.5%) .019

BMI: body mass index; ICU: intensive care unit.
Data is presented as mean (SD) for continuous, and n (%) for categorical variables.
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scores in younger patients likely reflect other mecha-
nisms and thus do not necessarily reflect the risk for crit-
ical illness or the prognosis in the same way. Also, while
patients <65 years of age were more likely to be admit-
ted to the ICU with increasing frailty, frail patients aged
�65 years (CFS score 6–9) were not more likely to be
admitted, and those who were mildly frail (CFS score

4–5) were less likely to be admitted than those who
were fit (CFS score 1–3) [26].

The findings of the COMET study indicate that while
frail patients with COVID-19 are at increased risk of
death they are not more likely, and sometimes less
likely, to be admitted to the ICU. High mortality in this
patient population might thus be due to both biological

Table 2. Co-morbidities and clinical features at admission.

Total

Survived 30 days
post admission

/no ICU admission

Diseased< 30 days
post admission
/ICU admission

N¼ 169 N¼ 106 N¼ 63 p-Value

Hypertension 110 (65.9%) 66 (62.9%) 44 (71.0%) .29
Chronic cardiac disease 77 (46.4%) 50 (48.1%) 27 (43.5%) .57
Chronic pulmonary disease 46 (27.2%) 32 (30.2%) 14 (22.2%) .26
Chronic kidney disease 23 (14.0%) 14 (13.5%) 9 (15.0%) .78
Chronic liver disease 3 (1.8%) 1 (1.0%) 2 (3.3%) .28
Chronic neurological disease 24 (14.9%) 11 (11.0%) 13 (21.3%) .075
Diabetes mellitus I/II 51 (30.4%) 31 (29.2%) 20 (32.3%) .68
Active malignancy 15 (9.2%) 9 (8.8%) 6 (9.8%) .83
CFS score .30
1 1 (0.6%) 1 (0.9%) 0 (0.0%)
2 13 (7.8%) 8 (7.5%) 5 (8.2%)
3 34 (20.4%) 24 (22.6%) 10 (16.4%)
4 33 (19.8%) 24 (22.6%) 9 (14.8%)
5 26 (15.6%) 15 (14.2%) 11 (18.0%)
6 31 (18.6%) 21 (19.8%) 10 (16.4%)
7 28 (16.8%) 13 (12.3%) 15 (24.6%)
8 1 (0.6%) 0 (0.0%) 1 (1.6%)
9 0 (0.0%) 0 (0.0%) 0 (0.0%)

CFS category .049
CFS 1-4 (Fit) 81 (48.5%) 57 (53.8%) 24 (39.3%)
CFS 5-6 (Frail) 57 (34.1%) 36 (34.0%) 21 (34.4%)
CFS 7-9 (Severely frail) 29 (17.4%) 13 (12.3%) 16 (26.2%)

NEWS 5.2 (3.2) 4.2 (2.9) 6.8 (3.0) <.001
Days with symptoms prior admission 8.3 (8.4) 8.8 (8.4) 7.6 (8.5) .43
Fever 122 (76.2%) 73 (72.3%) 49 (83.1%) .12
Cough 108 (68.4%) 68 (66.0%) 40 (72.7%) .39
Rhinorrhea 19 (15.7%) 13 (16.2%) 6 (14.6%) .82
Fatigue 100 (74.1%) 64 (73.6%) 36 (75.0%) .86
Shortness of breath 96 (62.3%) 58 (57.4%) 38 (71.7%) .082
Myalgia 31 (25.0%) 22 (27.5%) 9 (20.5%) .39
Headache 15 (12.1%) 11 (13.8%) 4 (9.1%) .45
Diarrhoea 35 (24.8%) 23 (24.5%) 12 (25.5%) .89
Sore throat 14 (11.4%) 10 (12.3%) 4 (9.5%) .64
Abdominal pain 19 (13.4%) 16 (17.2%) 3 (6.1%) .065
Chest pain 18 (12.4%) 13 (13.4%) 5 (10.4%) .61
Vomitus/nausea 25 (17.0%) 15 (15.6%) 10 (19.6%) .54
Arthralgia 11 (9.7%) 8 (11.1%) 3 (7.3%) .51

CFS: clinical frailty scale; ICU: intensive care unit; NEWS: national early warning score.
Data is presented as mean (SD) for continuous, and n (%) for categorical variables.

Table 3. Logistic regression analyses of the associations between CFS categorised as fit (CFS 1–4), frail (CFS 5–6), and severely frail (CFS
7–9) and the composite outcome ICU admission or death or the secondary outcome death.

Composite endpoint. ICU admission/30-days mortality 30-days mortality

aOR 95% CI p-Value aOR 95% CI p-Value

CFS 1–4, Fit. (Reference) 1.00 1.00
CFS 5–6. Frail 1.84 0.67–5.03 .234 2.81 0.89–8.88 .079
CFS 7–9. Severely frail 6.08 1.70–21.81 .006 9.82 2.53–38.10 .001
Female sex 0.36 0.15–0.84 .018 0.60 0.23–1.52 .282
Age by 10 years 0.87 0.48–1.59 .658 1.41 0.71–2.77 .325
BMI by 5 units (kg/m2) 1.27 0.87–1.83 .211 1.39 0.92–2.10 .117
Hypertension 1.25 0.48–3.22 .651 0.96 0.32–2.88 .943
Diabetes mellitus I/II 0.72 0.28–1.83 .483 0.58 0.19–1.72 .325

BMI: body mass index; CFS: clinical frailty scale; CI: confidence interval; ICU: intensive care unit; aOR: adjusted odds ratio.
Adjusted for all variables in the table.
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processes relating to frailty itself and other factors such
as perceived poor prognosis or scarcity of resources
resulting in patients being less likely to be admitted to
an ICU. A strength of our study is that the composite
outcome ICU admission or death allows for estimation
of the risk of critical illness which is not dependent on
local clinical practice for ICU admission. However, local
clinical practice might affect the patient population
admitted to hospital. This might explain the low propor-
tion of patients (11.4%) who were residents at a nursing

home. The proportion of the most elderly and frail, who
were cared for in nursing homes, as opposed to in a
hospital, might vary between different countries, hospi-
tals, and over time, which might affect the generalisabil-
ity of our study. An additional limitation is the relatively
low number of study participants, resulting in low statis-
tical power and risk for type II errors.

Finally, our study was not designed to answer ques-
tions regarding the CFS as a predictor of outcomes in
patients with COVID-19 admitted to an ICU. Frailty is a

Figure 2. Kaplan-Meier survival estimate for composite outcome ICU admission or death for patients �65 years hospitalised with COVID-19.

Figure 3. Kaplan-Meier survival estimate for secondary outcome death for patients �65 years hospitalised with COVID-19.
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well-known risk factor for mortality in general in ICU
patients [14]. Future studies are needed to evaluate CFS
as a risk factor for death or disability in COVID-19
patients admitted to an ICU.

Conclusions

A high CFS score was an independent risk factor for the
composite outcome ICU admission or death within
30 days post hospitalisation, and the secondary outcome
death within 30 days post hospitalisation, in patients
above 65 years of age hospitalised due to COVID-19.
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