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Background: Resilience refers to the ability to recover function after encounter with stressors.
While psychological resilience refers to the ability to cope with psychological stress, physical re-
silience refers to functional restoration after biomedical challenges. However, there is no gold
standard to assess physical resilience. Accordingly, we explored whether the perceived recovery
time from common cold could be used to represent physical resilience. Methods: We analyzed
data of individuals aged 72-86 years who had participated in the Korean Frailty and Aging Co-
hort Study in 2019. Among the 1,455 survey participants, 594 with asthma and chronic obstruc-
tive pulmonary disease and missing data were excluded. The remaining 861 participants were di-
vided into three groups according to the number of days required for recovery from common cold
(Group 1, 1-4 days; Group 2, 5-7 days; and Group 3, >8 days). The relationship between recovery
time and psychological resilience scale (Brief Resilience Scale [BRS]) score, physical frailty (Fried's
physical frailty phenotype and the Korean Frailty Index for Primary Care [KFI-PC]), and frailty
outcome was investigated. Results: Group 3 comprised individuals more likely to be women,
sleep less, be less physically less active, fall more often, and have a low EuroQol visual analogue
scale score. BRS scores differed significantly among the three groups (Group 1, 13.29; Group 2,
14.32; Group 3, 15.22; p<0.001). In multivariate analysis, post-hoc analysis with the Bonferroni
method revealed significant differences in BRS between Groups 1-2 and Groups 1-3. However,
the KFI-PC and number of falls did not differ significantly. Conclusions: Longer days of recovery
from cold were associated with worse BRS scores. However, neither frailty nor the number of falls
was related.
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INTRODUCTION

Frailty is defined as a significant decline in the functional reserve of
multiple organ systems and the resultant extreme vulnerability of
an individual to endogenous and exogenous stressors (such as in-
fection, injury, surgery, or some medicines), leading to a higher risk
of accelerated functional decline and adverse health-related out-

comes.” The adverse health-related outcomes caused by frailty in-

clude falls, delirium, immobility, or disability, and, consequently,
hospitalizations, institutionalization, or mortality.l)

Opver the past decade, resilience has increasingly become a focus
of research in the behavioral and medical sciences. Frail older
adults have a preexisting vulnerability to stressors, often resulting
in poor outcomes. However, some people recover rapidly from
stressors without such outcomes. These individuals are catego-

rized as resilient. Resilience has been defined in various ways, in-
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cluding the ability to rapidly recover from various stressors.”’ The
factors that promote resilience, including physical health, a sense of
self, social belonging, self-belief, and altruism, overlap with those
that reduce frailty.” Therefore, an understanding of resilience may
help in the study of frailty. Furthermore, a deeper understanding of
why some individuals maintain or regain function following stress-
ors, while others do not, may help identify protective factors and
strategies to promote lasting health.”

There are two types of resilience. The first is “psychological re-
silience,” which refers to a person’s ability to adapt well in the face
of adversity, trauma, tragedy, threats, or significant sources of stress.
The second is “physical resilience,” which focuses on the mainte-
nance or recovery of functions after biomedical or pathological
challenges. Physical resilience is presumed to reflect adaptive phys-
iological responses at the level of organs, cells, and molecules of the
musculoskeletal, neurological, and immunological systems that
support homeostasis under changing conditions.”

Psychological resilience is measured with well-organized stan-
dard assessments such as the Brief Resilience Scale (BRS).ﬁ) How-
ever, there is no gold standard test for measuring physical resil-
ience.

‘We hypothesized that the time needed to recover from a com-
mon cold could be an indicator of physical resilience, as the immu-
nologic response is one component of physical resilience.” A pre-
vious study showed that self-reported health was related to the du-
ration of common cold.” Therefore, we investigated whether the
day(s) required for recovery from common cold could represent
physical resilience by comparing this number with BRS scores,
physical frailty, and health variables to ensure validity.

MATERIALS AND METHODS

Participants

The Korean Frailty and Aging Cohort Study (KFACS) is a multi-
center longitudinal study with a baseline survey conducted from
2016 to 2017 in Korea with follow-ups every 2 years. The inclu-
sion criteria of the KFACS were age 70-84 years, currently living
in the community, no plans to move out in the next 2 years, and no
problems with communication and no prior dementia diagnosis.g)
In 2018, 1,455 participants aged 72—86 years who were included
in the study in 2017 were asked to complete a questionnaire on the
time required to recover from a common cold. Patients with asth-
ma and chronic obstructive pulmonary disease (n=145) were ex-
cluded from the analysis because they may not be able to differen-
tiate common cold from their disease.” Participants who an-
swered, “have never caught a cold” (n=320) were also excluded.
Finally, those who did not answer the entire questionnaire were
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also excluded (Fig. 1).
Measures

Perceived days to recover from common cold

We asked the following question: “If you have a common cold,
how many days does it usually take for recovery?” (Based on the
start date of the cold).

Brief Resilience Scale

‘We used the Korean version of the BRS to assess psychological re-
silience."” The six items of the BRS are (1) I tend to bounce back
quickly after hard times, (2) I have a hard time making it through
stressful events (R), (3) It does not take me long to recover from a
stressful event, (4) It is hard for me to bounce back when some-
thing bad happens (R), (5) I usually come through difficult times
with little trouble, and (6) I tend to take a long time to get over set-
backs in my life (R). “R” refers to the reverse coding applied to
items 2, 4, and 6. The following instructions were used to adminis-
ter the scale: “Please indicate the extent to which you agree with
each of the following statements using the following scale: 1 =
strongly agree, 2 = agree, 3 = neutral, 4 = disagree, and S =
strongly disagree” We summed these scores, with higher scores in-

dicating worse psychological resilience.”

Frailty and frailty outcome

Frailty: We defined frailty using Fried’s physical frailty pheno-
type“) and the Korean Frailty Index for Primary Care (KFI-PC).
The KFI-PC comprehensively evaluates many aspects of physical,
social, and emotional health.””

Frailty outcomes: The frailty outcomes included the number of
hospitalizations and falls over the past year, along with instrumen-
tal activities of daily living (IADL) disability. IADL disability was

n =594

Excluded

- Asthma, COPD: 145
- "Did not catch a

\ 4 cold": 320

n= 1455
KFACS 2019

A 4

n =861 - No answers to
Eligible for study questionnaires and
enroliment health variable items

! \ !

n=335 n =299 n=227
1-4 days 5-7 days >8 days

Fig. 1. Study flowchart. KFACS, Korean Frailty and Aging Cohort
Study; COPD, chronic obstruction pulmonary disease.
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defined as the need for assistance in one or more of the 10 items.

The answer “I do not know” was treated as a missing value.

Ethical Approval

The study protocol was approved by the Institutional Review
Board of Kyung Hee University Hospital (No. 2021-03-060) and
complied with the ethical rules for human experimentation in the
Declaration of Helsinki. Informed consent was obtained from all

participants or their proxy.

Statistical Analysis

‘We used the analysis of variance and chi-square test for continuous
and categorical variables, respectively. Analysis of covariance (AN-
COVA) was used to control for confounding variables.

RESULTS

The participants were divided into three groups according to the
numbers of perceived days required for recovery from common
cold (Group 1, 1-4 days; Group 2, S-7 days; Group 3, > 8 days)
(Table 1). The mean ages of the three groups did not differ signifi-
cantly, and the mean age of all subjects was approximately 78 years.
Participants in Group 3 ( > 8 days for recovery) were more likely to
be women (60.8%, p=0.004), sleep less, less physically active, fall

Table 1. Participant characteristics

more, and have a low EuroQol visual analogue scale (EQ-VAS)
score. The BRS scores differed significantly among the three groups
(Group 1, 13.29; Group 2, 14.32; Group 3, 15.22; p<0.001). The
KFI-PC was higher in Group 3 than in other groups (Group 1, 0.15;
Group 2, 0.16; Group 3,0.17; p=0.034).

Tables 2—4 show the results of ANCOVA. Model 1 was adjusted
for sex, Model 2 was further adjusted for sleep time, Model 3 was
additionally adjusted for IPAQ, and Model 4 was additionally ad-
justed for EQ-VAS scores. Table 2 shows the differences in BRS
scores among the three groups. Even after adjusting for the afore-
mentioned factors, the difference between the three groups was
significant in Model 4 (Group 1, 13.55; Group 2, 14.32; Group 3,
14.84; p<0.001). Table 3 presents the relationships with the num-
ber of falls and shows no significant results. Table 4 shows the re-
sults for KFI-PC, in which we observed no significant differences.

The Bonferroni method was used for post-hoc analysis in Tables
24, In Table 2, which was related to the BRS score, the differences
between Groups 1 and 2 in Models 1, 2, and 3 were significant.
The difference between Groups 1 and 3 was also significant after
adjusting for all confounding factors. In Table 3, which represented
the number of falls, we observed a significant difference between
the groups only for Model 1. We observed no significant difference
in KFI-PC.

Perceived days required to recover from common cold

Characteristic 1-4 (n=335) 5-7 (n=299) >8 (n=227) prvalue
Age (y) 779+4.0 779+3.7 77.5+3.5 0.469
Sex, female 158 (47.2) 146 (48.8) 138 (60.8) 0.004
Income per month ( < 2,000,000 Korean won) 217 (64.8) 171 (57.2) 148 (65.2) 0.082
Education (y) 9.7+4.8 9.8+69 89+74 0.190
EQ-VAS score 77.1+£15.9 75.1+16.6 72.6+17.9 0.008
Sleep at night (hr) 64+1.5 63+14 60+14 0.004
MNA, malnutrition risk (score < 12) 52(15.5) 52(17.4) 43(189) 0.562
IPAQ (cal/wk) 3,648.3+3,959.6 3,670.0+3,977.6 2,906.9 £2,737.7 0.031
Number of chronic diseases 20+14 19+14 22+14 0.134
Number of medications 39+29 4.1£32 43+32 0215
Number of hospital admissions in the last year 02£0.6 02x0.5 02+04 0.301
Number of falls in the last year 0.3+0.7 0.5+1.9 0.5+1.1 0.041
IADL disability 13(39) 12 (4.0) 11 (4.9) 0.841
Brief Resilience Scale score 13.3+4.3 14.3+4.7 152+52 <0.001
Physical frailty 0(0) 14 (4.7) 15(6.6) 0.599
KFI-PC score 0.15+0.07 0.16+0.08 0.17+0.08 0.034

Values are presented as meantstandard deviation or number (%).

EQ-VAS, EuroQol visual analogue scale; MNA, Mini Nutritional Assessment; IPAQ, International Physical Activity Questionnaire; IADL, instrumental activi-

ties of daily living; KFI-PC, Korean Frailty Index for Primary Care.
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Table 2. Brief Resilience Scale scores according to the number of days required to recover from common cold

Perceived days required to recover from common cold

1-4 (n=335) 5-7 (1=299) >8 (n=227) p-value
Model 1 13334025 1435+027* 15.13£0.31" <0001
Model2 1340025 1434+027* 15.04+0.31* <0001
Model 3 13404025 1435+027* 15.03+0.31* <0001
Model 4 13.55+024 14324025 14.84+0.29* <0001

Values are presented as meanz+standard error.

Model 1, adjusted for sex; Model 2, Model 1 + sleep time at night; Model 3, Model 2 + International Physical Activity Questionnaire score; Model 4, Model 3 +

EuroQol visual analogue scale score.

Each model was analyzed using an analysis of covariance model and post-hoc Bonferroni correction tests.

*p<0.05, significant difference compared with the “4 days or less” group.

Table 3. Falls in the past year according to the number of days required to recover from common cold

Perceived days required to recover from common cold

1-4 (n=335) 5-7 (n=299) >8(n=227) prvalue
Model 1 028+0.07 0.53+0.08* 0.43+0.09* 0.049
Model2 029+0.07 0.53+0.08 0.42+0.09 0.069
Model 3 029+0.07 0.53+0.08 0.43+0.09 0.069
Model 4 0.31£0.07 0.53+0.08 0.40+0.09 0.108

Values are presented as mean+standard error.

Model 1, adjusted for sex; Model 2, Model 1 + sleep time at night; Model 3, Model 2 + International Physical Activity Questionnaire score; Model 4, Model 3 +

EuroQol visual analogue scale score.

Each model was analyzed using an analysis of covariance model and post-hoc Bonferroni correction tests.

*p<0.0S, significant difference compared with the “4 days or less” group.

Table 4. KFI-PC according the number of days required to recover from common cold

Perceived days required to recover from common cold

1-4 (n=335) 5-7 (1=299) >8(n=227) prvalue
Model 1 0.155+0.004 0.163+0.004 0.167+0.005 0.187
Model 2 0.156+0.004 0.163+0.004 0.166+0.005 0231
Model 3 0.156+0.004 0.163+0.004 0.165+0.005 0318
Model 4 0.159+0.004 0.163+0.004 0.161%0.005 0.777

Values are presented as meanzstandard error.

KFI-PC, Korean Frailty Index for Primary Care; Model 1, adjusted for sex; Model 2, Model 1 + sleep time at night; Model 3, Model 2 + International Physical
Activity Questionnaire score; Model 4, Model 3 + EuroQol visual analogue scale score.
Each model was analyzed using an analysis of covariance model and post-hoc Bonferroni correction tests.

DISCUSSION

The results of this study showed the association between increased
days of recovery from a common cold and lower psychological re-
silience (BRS score), lower quality of life (EQ-VAS score), and
lower physical activity level (IPAQ score). However, we observed
no association between recovery days and frailty index and frailty
outcomes, such as the number of falls.

It may be not surprising that the number of perceived days re-
quired for recovery from a cold was not related to frailty, as frailty
refers to a “functionally declined and stressor-vulnerable state,”

while physical resilience refers to the ability to recover from stress-
ors. Moreover, several factors influence physical resilience, includ-
ing both emotional and social as well as physical factors."” Previ-
ous studies have shown that an individual’s degree of frailty and re-
silience are not simply opposite concepts.s) Although there is a
conceptual overlap between frailty and resilience, frail individuals
tend to have a lower resilience and resilience is a continuous spec-
trum that can change throughout life. In contrast, frailty often
evolves near the end of life and manifests in only a small propor-
tion of older adults.” The lack of association between recovery
days from cold and frailty outcomes such as the number of falls
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may be owing to the cross-sectional study design. Thus, longitudi-
nal studies are needed.

Resilience is a dynamic construct that can be ascertained
through dynamic stimulation tests. As an alternative approach in
an observational study, comparing two measurements—one be-
fore and one directly after the stressor—with an outcome is need-
ed."” We could not present either way in this study, which can be a
limitation of this study. Nonetheless, infection is known to be one
of the stressors used to evaluate physical resilience, and recovery
trajectories after a recent disease (e.g,, influenza) is suggested to be
one of the best available assessments of resilience.” In a similar
approach, we surveyed the recovery time from common cold, and
we believe that it could be an indirect marker for physical resil-
ience, at least with respect to immunity. Dynamic resilience mea-
surements (trajectories, stimulus-response tests) are not yet suffi-
ciently robust, but recovery trajectories after a recent disease (e.g,
influenza, cardiac decompensation, or chronic obstructive pulmo-
nary disease exacerbation) may be one of the best available exam-
ples of resilience assessment. However, the common cold is a
milder disease than influenza, and therefore, the plausibility of re-
covery from common cold as a physical resilience marker needs to
be studied further.

This study has some limitations. First, we retrospectively gath-
ered information about recovery from cold; thus, participant recall
errors were possible. However, individuals frequently catch the
common cold, and self-awareness of days required to recover from
a cold is a part of everyday culture. Adults are estimated to experi-
ence 2-5 cold events per year; thus, adults aged >25 years will
have experienced over 100 episodes of common cold during their
lives, making the common cold a familiar part of life."” In ideal cir-
cumstances, a clinical examination would also have been conduct-
ed; however, a more reasonable approach is the use of self-diagno-
sis in clinical research studies of common cold because of the fa-
miliarity of the subjects with common cold and the lack of a bio-
logical definition for common cold.”? Therefore, data on the sub-
jective days required for recovery from a cold are expected to be
precise. Second, this study gathered information about colds using
a self-report questionnaire; therefore, the answers regarding expe-
riences with common cold might have referred to an illness other
than it."” However, the self-report format is often used in research
because people are generally familiar with colds.” Furthermore,
the Food and Drug Administration encourages the use of pa-
tient-reported surveys that come directly from the patient because
they are not biased by interpretations of physicians or others."”
Third, the perceived time required to recover from common cold
may be influenced by subjective health and mood. For instance, re-
spondents with lower EQ-VAS scores recalled more days to recov-

er from the cold, which could be a recall bias. However, the EQ-
VAS score was adjusted in these multivariate analyses and the pos-
sibility of recall bias was low. We also analyzed its association with
the BRS score while considering the EQ-VAS score for subjective
health in the ANCOVA. However, the ANCOVA did not include
mood or depression, which may have led to recall bias. Fourth,
while the BRS has been validated for Korean college students,"” it
has not yet been validated for Korean older adults. Fifth, although
we showed an association between days required for recovery from
a cold and the psychological resilience scale score, quality of life
score, and physical activity level, these relationships may not be
enough evidence to represent physical resilience.

Almost all older adults experience common colds; thus, this
common stressor may be useful for evaluating physical resilience.
Moreover, patient-reported surveys of common colds are reliable.
Therefore, our finding of the association between the average
number of days required for recovery from common cold and psy-
chological resilience supports its potential as a marker of physical
resilience.

In conclusion, the average number of days required for recovery
from common cold was strongly associated with psychological re-
silience. The number of days required to recover from common
cold may be an indirect marker for physical resilience, at least with
respect to immunity, as it may represent the recovery capacity after
a stressor such as a viral infection. Although the recovery days were
not related to the frailty index or number of falls in this cross-sec-
tional study, a longitudinal study is needed to measure health out-
comes immediately before and after encounter with a stressor.
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