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A B S T R A C T

We aimed to verify the frailty status and the factors associated with the change in frailty status during the
COVID-19 pandemic. A three-wave cohort study was conducted every six months, from May to July 2020,
November 2020 to January 2021, and again from May to July 2021. The frailty status was assessed using the
frailty screening index. Multivariate generalized linear mixed-effects models were used to determine
whether changes in frailty status were associated with health conditions and lifestyle. The 404 survey forms
were analyzed. Decline in chewing function (beta = 0.552) and leg muscle strength weakness (beta = 0.515)
were significantly associated with the change in frailty status over six months, and leg muscle strength weak-
ness (beta = 0.512) was significantly associated over 12 months. Risk factors associated with worsening
health should be assessed for appropriate support. It is especially important to assess subjective leg muscle
weakness in older adults.

© 2022 Elsevier Inc. All rights reserved.
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Introduction

Coronavirus disease 2019 (COVID-19) continues to spread world-
wide, affecting the health and lifestyle of people everywhere. Many
older adults have experienced immense lifestyle changes due to soci-
etal countermeasures taken to prevent the spread of COVID-19. Life-
style changes such as social distancing and refraining from going out
may result in increased frailty among older adults. Going forward,
this frailty will be referenced as ‘corona-frailty’.1 Because Japan is a
hyper-aged society, understanding COVID-19’s impact on frailty
among older populations is important. However, the actual condi-
tions and countermeasures for frailty have not been sufficiently clari-
fied because the impact of COVID-19 has not yet diminished, and
surveys in the community have been restricted by infection control.

Following the lockdown measures taken due to the COVID-19
pandemic, there was a significant decline in physical activity among
cognitively healthy older adults.2 The COVID-19 pandemic has
affected the frequency of and opportunities for exercise. Subse-
quently, activities have decreased in older adults with frailty or dis-
ease.3 Physical activity based on an online survey and assessed using
an accelerometer sensor declined significantly during the COVID-19
pandemic.4,5 In addition to physical activity, life-space mobility
substantially decreases, and restrictions on living space are associ-
ated with a negative impact on quality of life.6 Moreover, psychologi-
cal distress increases7 as self-reported mental health declines
significantly.8 The COVID-19 pandemic has also caused changes in
lifestyle and behavior. Nutritional status and sleep patterns worsened
in vulnerable older adults during the COVID-19 lockdown.9 Meal size
decreases with increased frailty, and opportunities to talk with others
decrease, regardless of frailty status.10 Approximately one-third of
older adults cancelled their appointments for medical care during the
early stage of the COVID-19 pandemic.11 These findings highlight the
secondary impact of the COVID-19 pandemic on older adults. Most of
these impacts are related to physical activity, mental health, lifestyle,
behavior, and quality of life.

So far, we have indicated the factors associated with frailty transi-
tions based on a two-wave cohort study as an interim report in our
three-wave cohort study.12 This finding verified that subjective leg
weakness could help identify frailty transitions among non-frail older
adults. Our protocol was implemented at the beginning of the COVID-
19 pandemic in Japan.13 Freid and colleagues14 suggested the original
assessment of frailty before the COVID-19 pandemic. This assessment
involves a measurement of grip strength and walking speed. How-
ever, due to COVID-19 countermeasures, we could not use this
assessment. Hence, the frailty screening index (FSI) developed by
Yamada and Arai15 was used. Clarifying the actual conditions and fac-
tors associated with changes in frailty status among community-
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dwelling older adults may indicate which older adults need special-
ized support. Moreover, social care services may be developed to pre-
vent vulnerable conditions for current and future pandemics. We
hypothesised that factors other than leg weakness are associated
with changes in frailty status. Based on a three-wave cohort study
conducted during the COVID-19 pandemic, this cohort study aimed
to verify the actual longitudinal changes in frailty status every six
months and its factors among community-dwelling older adults with
frailty and leg weakness.

Methods

Participants and procedure

This prospective cohort study was conducted in Takasaki City,
Gunma Prefecture, Japan. The participants were 1,953 community
dwelling older adults (� 65 years) who resided in local housing and
received the survey forms distributed by the local volunteers and
community general support centres. Moreover, care home residents
were excluded from the studies involving community-dwelling older
adults living at home without staff support. The baseline survey was
conducted from 11 May to 10 July 2020. The six-month follow-up
survey was carried out from 11 November 2020 to 10 January 2021
and the 12-month follow-up survey was conducted from 11 May to
10 July 2021. The instructions for this study, as well as a self-reported
questionnaire, were distributed via post in compliance with social
distancing requirements. If a person agreed to participate, they
recorded wrote their names on the survey form and returned them
to us by post. Items regarding age, sex, morbidity, and living arrange-
ments were included in the survey. The participants selected their
morbidity from the list, including hypertension, osteoporosis, dyslipi-
demia, diabetes mellitus, osteoarthritis, etc. To indicate the dramatic
changes in frailty during the COVID-19 pandemic, more short interval
period surveys should be conducted. However, considering the bur-
den on the participant and distribution, the survey was conducted
every six months.

This study was approved by the Research Ethics Committee of
Takasaki University of Health and Welfare (approval number: 2009)
and registered with the University Hospital Medical Information Net-
work (UMIN000040335).

Measurements

The study examined frailty status and progression using the frailty
screening index (FSI).15 The predictive validity for disability and con-
current validity for social frailty in the FSI have been confirmed.15,16

The frailty status was determined based on the FSI score. Scores of
�3, 1 to 2, and 0 were defined as frail, pre-frail, and robust,
respectively.15

Two types of self-administered questionnaires were used to
assess health conditions and lifestyle. The first was the questionnaire
for medical checkup of old-old (QMCOO)17 which assesses health
conditions and lifestyles comprehensively and has criterion-related
validity with frailty.18 To avoid overburdening older adults, it
included only 15 items. Because the method for assessing frailty sta-
tus using the QMCOO has not yet been established, the FSI was
applied to determine frailty status.

The QMCOO can assess health conditions in normal periods dur-
ing non-pandemic phases, and does not require to answer conditions
or changes affected by the countermeasures for COVID-19 in the
questionnaire. Therefore, it could not assess recent changes due to
COVID-19 countermeasures. Therefore, the second was the question-
naire for change for life (QCL), comprising five items to assess the
impact of COVID-19 countermeasures on changes related to health
conditions and lifestyle.10 The answer options used a 5-point Likert
scale to make it easier for older adults to answer. The participants
were asked about subjective changes in the last month due to
COVID-19 countermeasures. Each item was scored using the follow-
ing scale: increased or stronger = 1, slightly increased or stronger = 2,
unchanged = 3, slightly decreased or weaker = 4, and decreased or
weaker = 5. Only items about worry or anxiety had the following
scores: decreased = 1, slightly decreased = 2, unchanged = 3, slightly
increased = 4, and increased = 5.

Statistical analyses

Demographic variables, QMCOO, and QCL at baseline are pre-
sented as frequencies and percentages. Multimorbidity was defined
as the presence of greater than one chronic disease,19 and was deter-
mined using morbidities selected from the list. The metric used in
this study was the change in frailty status from baseline to six- and
12-month follow-up.

Age, sex, multimorbidity, living arrangements, and items of the
QMCOO and QCL were verified using univariate generalized linear
mixed-effects models for each change in frailty status, improvement,
stability, and worsening, followed by pairwise comparisons. Three
items of the QMCOO, namely, items 6, 7, and 9, were also included in
the FSI. Therefore, they were excluded from the analysis. Multivariate
generalized linear mixed-effects models were used to determine
whether changes in frailty status were associated with health condi-
tions and lifestyles. The change in frailty status was the dependent
variable. Demographic variables and each item score in the QMCOO
and the QCL were independent variables if these were associated
with a p-value less than 0.1 with the change in frailty status based on
univariate models. In univariate and multivariate generalized linear
mixed-effects models, a binomial distribution with a logit link was
specified for change in frailty status, and random intercepts were
allowed for frailty status at baseline. Generalized linear mixed effects
models were chosen as they can deal with ordinal scaled changes in
frailty status and avoid Type I errors due to by-participant analysis.20

In multivariate generalized linear mixed-effects models, missing data
were confirmed to be completely missing at random and imputed
using multiple imputation techniques. A chained equations proce-
dure was employed for five imputed datasets, which was similar to
the percentage of incomplete cases or five sets, and the results were
summarized using the standard Rubin’s rule.21 Moreover, standard-
ized regression coefficients (beta) were calculated to evaluate the
impact, independent of the unit of variables.

Statistical analyses were performed using R version 4.1.2, with p
< 0.05, indicating statistical significance.

Results

A flowchart of the participants is shown in Figure 1. In the base-
line survey, 1,217 participants completed the survey forms (62.3%).
Considering the baseline, six- and 12-month surveys, 434 older
adults returned the survey forms. In total, 404 older adults who could
assess frailty status using the FSI were analyzed. The follow-up rates
were 34.2% among robust, 34.2% among pre-frail, and 25.2% among
frail participants. The mean interval between the baseline and the
second and third survey was 184.9§17.4 and 364.0§16.0 days,
respectively. According to the baseline survey, 151 participants were
robust, 221 were pre-frail, and 33 were frail, accounting for 37.3%,
54.6%, and 8.1% of the total survey population, respectively. Among
robust participants at baseline, worsening meant transition to pre-
frail or frail (n=62 [41.3%] in the second survey, n=73 [48.7%] in the
third survey). Among pre-frail at baseline, improvement meant tran-
sition to robust (n=41 [18.5%] in the second survey, n=34 [15.4%] in



Fig. 1. Flow diagram of the participants enrolled in the study.
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the third survey) and worsening meant transition to frail (n=28
[12.7%] in the second survey, n=36 [16.3%] in the third survey).
Among frail at baseline, improvement meant transition to pre-frail or
robust (n=21 [63.6%] in the second survey and n=16 [48.5%] in the
third survey). These are shown in Figure 2.

Table 1 presents the baseline characteristics according to the
change in frailty status at baseline to the second or third survey. In
the baseline and the second survey, the QMCOO scores revealed sta-
tistically significant differences in eating difficulties and leg muscle
strength (p < 0.001), except for age. Further, the QMCOO helped also
us identify significant differences in the occurrences of choking on
tea or soup events and leg muscle strength—except for age—
(p = 0.027 and p < 0.001, respectively) in the baseline and the third
survey.

After some variables which were associated with a p-value less
than 0.1 with change based on univariable generalized linear mixed
effects models were entered into multivariable generalized linear
mixed effects models. The change in frailty status during six months
was the dependent variable. Age, difficulty eating hard food in the
QMCOO, and leg muscle strength in the QCL were the independent
variables. Five imputed datasets were used because there were three
incomplete cases (0.7%). Difficulty in eating (beta = 0.552, 95%
confidence interval [CI] = 0.187-0.917) and leg muscle strength
(beta = 0.515, 95% CI = 0.111-0.918) were significantly associated
with changes in frailty status (Table 2). Positive coefficients (beta)
indicated that poor responses to the independent variables tended to
worsen the frailty status. For the change in frailty status over 12
months, age, choking on tea or soup, fall in the past year in the
QMCOO, and leg muscle strength in the QCL were independent varia-
bles. Five imputed datasets were used because there were four
incomplete cases (1.0%). Leg muscle strength alone was significantly
associated with changes in frailty status (b = 0.512, 95% CI = 0.099-
0.925, Table 2).
Discussion

To the best of our knowledge, this is the first survey conducted
every six months after the initial constraints due to the COVID-19
pandemic. As the survey was conducted specifically to comply with
social distancing, follow-up rates were low. Even with the lowered
response rate, this study may have the potential to enhance the exist-
ing literature on frailty conditions among community-dwelling older
adults.



Fig. 2. The number of the change in frailty status in each survey.
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One of our purposes was to attempt to identify factors associated
with changes in frailty status. Many previous studies have positively
and significantly associated older age with frailty.22 Among frail older
adults, the prevalence of multimorbidity is 72%.23 The novelty of this
study is that it revealed associations between decline in chewing
function, subjective leg muscle weakness, and change in frailty status
during six or 12 months; these were not in relation to age or multi-
morbidity. Oral health is positively associated with frailty.24 Frail
older adults had significantly poorer oral function, such as oral bite
force and masseter muscle thickness, than pre-frail and robust
adults.25 A longitudinal study indicated that oral frailty strongly pre-
dicts physical frailty.26 This indicates that poor oral health is associ-
ated with a higher risk of worsening, and a lower chance of
improvement, in frailty status.27 In the current study, chewing was
particularly associated with changes in frailty status in this study. A
decline in chewing ability can result in malnutrition, which devolves
into sarcopenia and, eventually, frailty.28 Subjective leg muscle weak-
ness alone, was associated with a change in frailty status over six and
12 months. A multimodal approach, including a combined interven-
tion of nutrition and exercise, is recommended to improve muscle
mass and strength through resistance training, especially in pre-
frailty or frailty.29,30 The prevalence of frailty, or worse frailty levels
increase with higher levels of sedentary time, and reductions in sed-
entary levels are needed to prevent frailty.31 Leg stability is crucial
for mobility and daily tasks such as walking, which can help prevent
inadvertent sedentary behaviour. Sarcopenia may be accompanied
by leg muscle weakness and muscle mass loss. Therefore, one of the
main contributors to physical frailty is leg muscle weakness. In the
current study, the unique feature was that the evaluation of leg mus-
cle strength was based on the participant’s report and not on actual
measurements. If muscle strength could not be measured, reported
subjective feelings about muscle weakness would be an important
predictor of vulnerability.

We must use this opportunity to further develop health and social
care services to improve care for community-dwelling older adults.32

Since 2020, repeated waves of COVID-19 have consistently affected
the survey areas of this study in Japan. With each wave, older adults
were required to restrict and modify their lifestyle and engagement
in physical activities. Consequently, in Japan, changes in lifestyle and
decreased physical activity are the observable side effects of counter-
measures to prevent the COVID-19 spread.3,5,9 The COVID-19 crisis
should be utilized as an opportunity to review care models by devot-
ing sufficient time and resources to the needs of frail older adults in a
variety of settings.33 Therefore, vulnerable subjects who need sup-
port from others can and should be properly supported by experts,
supporters, and the administration as soon as possible. Although the
factors associated with frailty have been suggested by previous stud-
ies, they should be assessed by social care service experts, supporters,
and administrations among community-dwelling older adults to pre-
vent vulnerable conditions for current and future infection pandem-
ics.

This study has several limitations. First, the follow-up rate in this
study was low. This study may have underestimated or overesti-
mated the impact of the pandemic on frailty. Its number of frail par-
ticipants was particularly low. Participants might not have returned
their survey forms because of difficulties with poor mobility or com-
prehension. In this case, the results obtained were from participants
in good condition and might lack severe conditions for frailty. Thus,
these findings should be treated as a preliminary report. Second, the
subjects were older adults who could return the survey form. An
attempt was made to collect maximum sociodemographic informa-
tion; however, it may not have been sufficient to define the survey
population. Furthermore, cognitive deficits in participants were not
adequately considered although the participants who foresaw cogni-
tive decline were 7.2% or 18.0% based on the item 10 or 11 of QMCOO.
Third, during the COVID-19 pandemic, the infection situation
changed dramatically in a short period of time, and frailty status
could have changed in tandem. The 3 wave, every six months, survey
in a year would have been lengthy. Finally, we could not quantify the
actual lifestyle changes that resulted from societal countermeasures
designed to curb the spread of COVID-19. Furthermore, among the
analysed participants could be older adults who stayed home because



Table 1
The baseline characteristics according to change in frailty status at baseline to the second or third survey.

Total
n=404

6 months 12 months

Improvement
n=62

Stabilty
n=252

Worsening
n=90

p-value Improvement
n=50

Stabilty
n=245

Worsening
n=109

p-value

Age, mean § SD (years) 78.8 § 5.9 78.8 § 6.1 78.7 § 6.0 79.4 § 5.8 0.018 78.1 § 5.9 79.1 § 6.1 78.6 § 5.6 0.005
Female, n (༅) 312 (77.2) 45 (72.6) 198 (78.6) 69 (76.7) 0.253 38 (76.0) 187 (76.3) 87 (76.7) 0.767
Multimorbidity, n (%) 70 (17.3) 12 (19.4) 39 (15.5) 19 (21.1) 0.168 10 (20.0) 37 (15.1) 23 (21.1) 0.344
Living, n (%) 0.891 0.484

With Cohabitant 90 (22.7) 12 (20.0) 60 (23.9) 18 (20.9) 12 (24.0) 54 (22.4) 24 (20.9)
Alone 307 (77.3) 48 (80.0) 191 (76.1) 68 (79.1) 38 (76.0) 187 (77.6) 82 (79.1)

the Questionnaire for medical checkup of the old-old
1 How is your health condition?, n (%) 0.337 0.532

1. Excellent 81 (20.4) 9 (14.8) 53 (21.5) 19 (21.1) 4 (8.0) 56 (23.4) 21 (21.1)
2. Good 107 (27.0) 14 (23.0) 72 (29.3) 21 (23.3) 15 (30.0) 66 (27.6) 26 (23.3)
3. Fair 176 (44.3) 29 (47.5) 103 (41.9) 44 (48.9) 26 (52.0) 90 (37.7) 60 (48.9)
4. Poor 32 (8.1) 8 (13.1) 18 (7.3) 6 (6.7) 5 (10.0) 26 (10.9) 1 (6.7)
5. Very poor 1 (0.3) 1 (1.6) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.4) 0 (0.0)

2 Are you satisfied with your daily life?, n (%) 0.725 0.328
1. Satisfied 127 (31.9) 17 (27.4) 82 (33.2) 28 (31.5) 10 (20.0) 84 (34.9) 33 (31.5)
2. Moderately satisfied 221 (55.5) 33 (53.2) 136 (55.1) 52 (58.4) 29 (58.0) 128 (53.1) 64 (58.4)
3. Moderately dissatisfied 37 (9.3) 7 (11.3) 24 (9.7) 6 (6.7) 7 (14.0) 23 (9.5) 7 (6.7)
4. Dissatisfied 13 (3.3) 5 (8.1) 5 (2.0) 3 (3.4) 4 (8.0) 6 (2.5) 3 (3.4)

3 Do you eat three times a day? (No), n (%) 19 (4.7) 0 (0.0) 15 (6.0) 4 (4.4) 0.999 1 (2.0) 11 (4.5) 7 (4.4) 0.270
4 Do you have any difficulties eating tough foods compared to 6 months ago? (Yes), n (%) 114 (28.3) 11 (17.7) 85 (33.9) 18 (20.0) <0.001 15 (30.0) 72 (29.5) 27 (20.0) 0.314
5 Have you choked on your tea or soup recently? (Yes), n (%) 88 (21.9) 12 (19.4) 57 (22.8) 19 (21.3) 0.135 8 (16.0) 58 (24.0) 22 (21.3) 0.027
8 Have you experienced a fall in the past year? (Yes), n (%) 91 (22.6) 15 (24.2) 57 (22.6) 19 (21.3) 0.128 10 (20.0) 62 (25.4) 19 (21.3) 0.050
10 Do your family or friends point out your memory loss? (e.g.,

“You ask the same question over and over again.”) (Yes), n (%)
29 (7.2) 6 (9.7) 17 (6.8) 6 (6.8) 0.544 5 (10.0) 18 (7.4) 6 (6.8) 0.717

11 Do you find yourself not knowing today’s date? (Yes), n (%) 72 (18.0) 11 (17.7) 41 (16.3) 20 (22.7) 0.305 9 (18.0) 42 (17.3) 21 (22.7) 0.447
12 Do you smoke?, n (%) (100.0) 0.763 0.271

1. No, I do not smoke 343 (85.8) 52 (83.9) 214 (85.9) 77 (86.5) 44 (89.8) 209 (86.0) 90 (86.5)
2. I quit smoking 35 (8.8) 7 (11.3) 21 (8.4) 7 (7.9) 4 (8.2) 22 (9.1) 9 (7.9)
3. Yes, I smoke 22 (5.5) 3 (4.8) 14 (5.6) 5 (5.6) 1 (2.0) 12 (4.9) 9 (5.6)

13 Do you go out at least once a week? (No), n (%) 26 (6.5) 5 (8.1) 17 (6.8) 4 (4.5) 0.513 5 (10.0) 15 (6.1) 6 (4.5) 0.994
14 Do you keep regular communication with your family and friends? (No), n (%) 17 (4.2) 5 (8.1) 11 (4.4) 1 (1.1) 0.877 3 (6.0) 11 (4.5) 3 (1.1) 0.619
15 When you are not feeling well, do you have anyone you can talk with? (No), n (%) 15 (3.7) 4 (6.5) 9 (3.6) 2 (2.2) 0.865 4 (8.0) 7 (2.9) 4 (2.2) 0.463
the Questionnaire for Change of Life
1 Amount of daily movement 0.152 0.895

1. Increased 3 (0.7) 0 (0.0) 3 (1.2) 0 (0.0) 0 (0.0) 3 (1.2) 0 (0.0)
2. Slightly increased 12 (3.0) 2 (3.2) 4 (1.6) 6 (6.7) 1 (2.0) 6 (2.5) 5 (6.7)
3. Unchanged 207 (51.5) 30 (48.4) 128 (51.0) 49 (55.1) 21 (42.0) 121 (49.8) 65 (55.1)
4. Slightly decreased 112 (27.9) 19 (30.6) 66 (26.3) 27 (30.3) 17 (34.0) 64 (26.3) 31 (30.3)
5. Decreased 68 (16.9) 11 (17.7) 50 (19.9) 7 (7.9) 11 (22.0) 49 (20.2) 8 (7.9)

2 Leg muscle strength <0.001 <0.001
1. Stronger 2 (0.5) 0 (0.0) 2 (0.8) 0 (0.0) 0 (0.0) 2 (0.8) 0 (0.0)
2. Slightly stronger 3 (0.7) 1 (1.6) 2 (0.8) 0 (0.0) 0 (0.0) 3 (1.2) 0 (0.0)
3. Unchanged 202 (50.1) 27 (43.5) 127 (50.4) 48 (53.9) 24 (48.0) 115 (47.1) 63 (53.9)
4. Slightly weaker 152 (37.7) 24 (38.7) 95 (37.7) 33 (37.1) 20 (40.0) 94 (38.5) 38 (37.1)
5. Weaker 44 (10.9) 10 (16.1) 26 (10.3) 8 (9.0) 6 (12.0) 30 (12.3) 8 (9.0)

3 Meal size 0.184 0.442
1. Increased 1 (0.2) 0 (0.0) 1 (0.4) 0 (0.0) 0 (0.0) 1 (0.4) 0 (0.0)
2. Slightly increased 23 (5.5) 5 (8.1) 13 (5.2) 5 (5.6) 3 (6.0) 13 (5.3) 7 (5.6)
3. Unchanged 313 (77.8) 44 (71.0) 198 (78.6) 71 (79.8) 36 (72.0) 192 (78.7) 85 (79.8)
4. Slightly decreased 59 (14.6) 11 (17.7) 35 (13.9) 13 (14.6) 10 (20.0) 34 (13.9) 15 (14.6)
5. Decreased 7 (1.7) 2 (3.2) 5 (2.0) 0 (0.0) 1 (2.0) 4 (1.6) 2 (0.0)
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of pre-existing health issues or did not like going out in the first place,
leaving the impact of the COVID-19 pandemic to remain unclear.
Conclusion

This cohort study was carried out every six months beginning in
May 2020 and terminating in July 2021, as this was the first year of
the COVID-19 pandemic in Japan. Approximately 41.1% and 48.3% of
robust older adults transitioned to pre-frail or frail in the six- and 12-
month follow-up surveys respectively. Among the population that
was pre-frail at baseline, 13-18% worsened or improved over the
course of the study. Among frail participants, 48.5% and 63.6%
improved at the six- and 12-month follow-up, respectively. Decline
in chewing function and subjective leg muscle strength weakness
were significantly associated with the change in frailty status in the
six-month follow-up surveys, and subjective leg muscle strength
weakness was still significantly associated in the 12-month follow-
up surveys. The current study identified risk factors for identifying
vulnerable community-dwelling older adults using questionnaires,
which are also useful tools for identifying those in need of help and
interventions during a pandemic.

Public health practitioners have a better chance of preventing and
improving frailty if they are equipped with knowledge of the factors
associated with its prediction. Future studies should determine
whether the relationship between chewing function, leg muscle
weakness, and changes in frailty status was unique to during the pan-
demic. As this three-wave cohort study was conducted during the
COVID-19 pandemic, the next cohort study is expected to be con-
ducted and validated during a non-pandemic period.
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Table 2
Results of multivariable generalized linear mixed models for change in frailty status during 6 and 12 months.

6 months 12 months

Standardized
regression
coefficients

(95%CI) Standardized
regression
coefficients

(95%CI)

Age 0.265 (-0.079 - 0.610) 0.331 (-0.037 - 0.699)
the Questionnaire for medical checkup of the old-old

4 Do you have any difficulties eating tough foods compared to 6 months ago? 0.552** (0.187 - 0.917) -
5 Have you choked on your tea or soup recently? - 0.319 (-0.076 - 0.715)
8 Have you experienced a fall in the past year? - 0.174 (-0.204 - 0.552)

the Questionnaire for Change of Life
2 Leg muscle strength 0.515* (0.111 - 0.918) 0.512* (0.099 - 0.925)

CI: confidence interval
* p<0.05;
** p<0.01
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