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Brief Communication

A concern is that the decreases in physical and social 
activities in response to the SoE would increase the 
incidence of frailty in vulnerable older patients.1 Yamada 
et al. reported that physical activity decreased by 30% 
during the COVID-19 pandemic among community-
dwelling older adults (OAs).2 Cardiometabolic diseases 
not only increase the risk of COVID-19 severity and death 
but also may lead to frailty because of an increased risk 
of atherosclerotic disease.3 However, the changes in 
physical activity in patients with these diseases and how 
these changes affected their frailty status remains unclear.

1. INTRODUCTION

The COVID-19 pandemic had adverse effects, 
including states of emergency (SoEs). Since April 
2020, Japan has implemented four SoEs, during 
which practicing social distancing and reducing social 
interactions are required. These SoEs were less strict 
than the “lockdowns” in other countries. That is, 
Japan did not implement legal enforcement. Instead, 
the SoEs merely requested that individuals refrain 
from going outside.
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ABSTRACT

The changes in physical activity and their influence on frailty progression 
in patients with cardiometabolic diseases during the COVID-19 pandemic 
remains unclear. We used a questionnaire to evaluate changes in physical 
activity, time outdoors, sedentary time, and social activity time before, during, 
and after the first state of emergency (SoE; April–May 2020) in Japan. Physical 
activity, social activity time, and time outdoors decreased and sedentary time 
increased during the SoE, and recovered only partly after the SoE. For the 
participants evaluated for frailty status by the Kihon Checklist in 2019 and 
2022 and who were nonfrail in 2019 (n = 21), we compared the indices of 
the questionnaires between those with and without the progression of frailty 
status. Physical activity during the SoE was significantly less for individuals 
with frailty progression than for those without. Preventing decreases in 
physical activity is a key strategy in preventing frailty progression.
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lipoprotein cholesterol (LDL-C) < 120 mg/dL. The 
changes in proportion during the total period were 
analyzed using Cochran’s Q test, and pairs of visits 
were compared using McNemar’s test with the 
Bonferroni correction. 

Analyses were performed using SPSS ver.26 (IBM 
Corp., Armonk, NY:). P value < 0.05 was determined 
as significant.
 
3. RESULTS

Table 1 presents the clinical characteristics of the 74 
patients (average age 80 years, 73% female); 61% had 
diabetes, and 74% had hypertension. Supplementary 
Figure 1 shows the change in (A) physical activity, (B) 
time outdoors, (C) social activity, and (D) sedentary 
time. Physical activity and time outdoors decreased 
significantly during the SoE, by 47.2% (1,880 to 993 
Mets*min/w, P < 0.001) and 47.3% (721 to 380 min/
w, P < 0.001), respectively, with limited recovery after 
the SoE (physical activity: 1,464 Mets*min/w, time 
outdoors: 484 min/w). There was a 72.6% decrease in 
social activity time (from 232 to 62 min/w, p < 0.001), 
and little recovery was observed after the SoE (85 
min/w). Sedentary time increased during the SoE by 
15.2% (264 to 304 min/w, p < 0.001) and remained 
high after the SoE (290 min/w). 

As noted previously, 31 of the 74 patients visited 
our clinic in 2019 and 2022. Supplementary Table 2 
presents the clinical characteristics of these patients 
analyzed across the three-year longitudinal study and 

Thus, we investigated the influence of the COVID-19 
pandemic on physical activity, sedentary behavior, and 
social activity in older outpatients with cardiometabolic 
diseases during the first SoE (April–May 2020) and the 
influence of these activities on their changes in frailty 
status in the subsequent two years.
 
2. METHODS

Seventy-four older adult (aged ≥65 years) patients 
with cardiometabolic disease (e.g., diabetes, impaired 
glucose tolerance, dyslipidemia, hypertension, 
ischemic heart disease, and heart failure [based on 
medical records]) who visited our Frailty Clinic from 
June to December 2020 were enrolled. This study 
was approved by the ethics committee of the Tokyo 
Metropolitan Institute for Geriatrics and Gerontology 
(R15-20). Written informed consent was obtained 
from all participants. For some patients recognized as 
cognitively impaired, we obtained proxy consent from 
a family member or another supportive adult on their 
behalf.

Each of the 74 patients completed a questionnaire, 
which elicited information on four topics: physical 
activity, time spent outside the home, time spent 
in sedentary behavior (sedentary time), and time 
spent on social activities (e.g., work and recreation) 
at three time points (i.e., before, during, and after 
the first SoE). Physical activity was evaluated as 
metabolic equivalents*minutes/week (Mets*min/w) 
by the International Physical Activity Questionnaire.4 
Other indices were evaluated as minutes/week (min/
w). Cognitive function was evaluated using the Mini-
Mental State Examination. Frailty status was assessed 
by the Kihon Checklist (KCL), a 25-item comprehensive 
geriatric assessment (0–3 items, robust; 4–7 items, 
prefrail; and ≥ 8 items, frail).5 Detailed information of 
each factor of KCL is shown in Supplementary Table 
1. The changes in the questionnaire’s indices from 
before to after SoE were evaluated using repeated-
measures analysis of variance. 

The Frailty Clinic recommends annual visits for 
patients. For patients who had visited one year 
before (2019) and two years after the SoE (2022) 
(n = 31), we repeatedly evaluated the KCL-defined 
frailty. For patients robust or prefrail in 2019 (n = 21), 
we used Mann–Whitney analyses to compare the 
aforementioned self-reported activities before and 
after the SoE between those with progression of frailty 
(robust to prefrail/frail, or prefrail to frail) and those 
without (robust to robust, or prefrail to robust/prefrail). 
Moreover, we examined changes in the management 
status of cardiometabolic diseases during the three-
year period. We evaluated the proportion of patients 
who achieved the following targets at each visit 
(2019, 2020, 2022): hemoglobin A1c (HbA1c) < 7%, 
systolic blood pressure (sBP) < 140 mmHg, diastolic 
blood pressure (dBP) < 80 mmHg, and low-density 

Age (years) 80 ± 6a

Sex (%)

Female 54 (73)

Male 20 (27)

Body mass index (kg/m2) 24.1 ± 3.8

Blood pressure (mmHg)

Systolic 136 ± 19

Diastolic 73 ± 11

Hb (g/dL) 13.0 ± 1.5

eGFR (mL/min/1.73m2) 55 ± 16

LDL-C (mg/dL) 102 ± 31

TG (mg/dL) 138 ± 83

HDL-C (mg/dL) 56 ± 15

HbA1c (%) 6.7 ± 0.8

MMSE 28.0 ± 3.4

Skeletal muscle mass index (kg/m2)

Female 5.9 ± 1.0

Male 7.1 ± 0.8
aThe values are presented as mean ± standard deviation.
eGFR, estimated glomerular filtration rate; Hb, hemoglobin; HbA1c, 
glycosylated hemoglobin; HDL-C, high-density lipoprotein cholesterol; 
LDL-C, low-density lipoprotein cholesterol; MMSE, mini-mental state 
examination; TG, triglyceride

Table 1. Baseline characteristics of the patients (n = 74)
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This difference might be because this study’s patients 
had a higher mean age than their study’s patients; thus, 
because of their metabolic disease, the former might 
have been more anxious than the latter regarding the 
consequences of COVID-19 infection. For sedentary 
time, our study showed an average increase of 39 min, 
shorter than that of a study in Spain.6 An explanation 
for the difference in these results might be the 
difference in the intensity of social restrictions imposed 
by the governments.

Regarding pat ients  wi th  and wi thout  f ra i l ty 
progression, physical activity during the SoE was 
significantly lower in the progression group. A 
possible reason for this finding is that procrastination 
of physical activities, even during the short period 
of SoE, accelerated frailty status progression. No 
significant changes in the management of HbA1c, 
blood pressures, and LDL-C levels were observed.

The strengths of our longitudinal study are the length 
of follow-up and the evaluation of frailty incidence. 
Studies have shown that physical activity levels of 
OAs decreased during lockdowns but whether the 
reduction was associated with the new onset of frailty 
was unclear.7,8 One study investigated the change in 
physical activity and frailty onset in OAs in Japan.9 
However, the study’s sample was the community-
dwelling population, and the follow-up period was 
one year. Notably, the follow-up in this study was 
three years, and we assessed the frailty statuses of 
patients with cardiometabolic diseases, who are at 
a higher risk for frailty than the general population. 
The decrease in physical activity level was associated 
with frailty progression, despite the difference in the 
level of stay-at-home requests between the Western 
countries and Japan. This finding suggests that 
maintaining activity at the usual level is sufficient 
and important in preventing frailty development in 
individuals with cardiometabolic diseases. 

This study has limitations. First, the sample size was 
small, especially in the longitudinal analysis, because 
less than half of the questionnaire respondents had 
been evaluated for frailty in 2019 and 2022. However, 
the clinical characteristics of our participants (Table 
1) were generally similar to those of the cohort of 
the frailty clinic in a previous report10, and those of 
our participants with and without the longitudinal 
study (Supplementary Table 2) were generally similar. 
Second, energy expenditure was calculated based on 
questionnaire responses which may be affected by the 
participants’ cognitive function and memory recall; 
however, Cleland et al. showed that the International 
Physical Activity Questionnaire had at least a fair 
level of validity.11 Finally, because the questionnaires 
were administered from June to December 2020, the 
period between the SoE (April–May 2020) and the 
survey varied among the patients, possibly affecting 
the results.

the characteristics of the other 43 patients. Generally, 
the characteristics of the two groups were similar, 
except that the proportion of female patients and the 
mean high-density lipoprotein cholesterol level were 
higher in the longitudinal study.

Frailty statuses of the 31 patients in 2019 and 2022 
are shown in Table 2. Among the patients robust in 
2019 (n = 12), in 2022, eight remained robust, and 
four developed prefrailty. For patients who were 
prefrail in 2019 (n = 9), in 2022, four remained prefrail, 
three developed frailty, and two returned to robust. 
Among all patients (n = 31), seven (23%) experienced 
frailty progression, 19 (61%) were unchanged, and 
five (16%) recovered. Among patients who were 
robust or prefrail in 2019 (n = 21), the International 
Physical Activity Questionnaire scores during the SoE 
were lower in the frailty status progression group 
than in the non-progression group (non-progression: 
median 969 (25–75th tile 643–2,109) Mets*min/w, 
progression: median 198 (0–1,072) Mets*min/w, p 
= 0.046) (Supplementary Figure 2). No association 
was observed between the values of time outdoors, 
sedentary time, and social activity before, during, and 
after the SoE and the change in frailty status (data not 
shown).

Regarding control of cardiometabolic diseases, the 
proportion of patients achieving HbA1c < 7.0 %, sBP 
< 140 mmHg, and dBP < 80 mmHg at each visit (2019, 
2020, and 2022) did not differ significantly (HbA1c: 
77%, 81%, and 77%, p = 0.779; sBP: 80%, 70%, and 
70%, p = 0.441; and dBP: 80%, 63%, and 73%, p  
= 0.178, Cochran’s Q test, respectively). Although 
the proportion of those achieving the LDL-C target 
tended to be smaller in 2020 than 2019 (LDL-C: 81%, 
65%, 81%, p = 0.044, Cochran’s Q test), the difference 
was not significant (p = 0.125 > 0.05/3, McNemar’s 
test with the Bonferroni correction).
 
4. DISCUSSION

This study demonstrated the change in physical 
and social activities of older outpatients with 
cardiometabolic diseases during the COVID-19 
pandemic. During the SoE, physical and social activities 
and the time outdoors significantly decreased, 
sedentary time increased, and all variables recovered 
partly after the SoE. The decrease in physical activity of 
47.2%, evaluated using (min/w), was higher than that in 
community-dwelling individuals in Yamada et al. (30%).2 

Table 2. Change in Kihon Checklist-defined frailty status in 2019 
and 2022 (n = 31)

2022
Robust Prefrail Frailty

2019

Robust 8 4 0

Prefrail 2 4 3

Frailty 0 3 7
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In conclusion, we demonstrated that time outdoors, 
physical activity, and social activity decreased and 
sedentary time increased and that the changes 
persisted under the SoE, despite less restrictions than 
during lockdowns. The low levels of physical activity 
might be a cause of frailty progression. Based on our 
research, maintaining physical activity time during 
an SoE (e.g., the COVID-19 pandemic) is probably 
important in older patients with cardiometabolic 
diseases. Providing simple advice on how to reduce 
sedentary time by performing physical tasks at home 
and increasing time spent outdoors (e.g., walks or 
other activities) would be helpful and has potential 
as a key strategy in preventing frailty progression 
in these patients. Moreover, although we found no 
significant difference in social activity time between 
OAs with and without frailty progression, Yamada et 
al. reported that OAs who live alone and are socially 
inactive are susceptible to decreased physical activity 
and a high incidence of frailty; thus, maintaining social 
activity may be another key strategy in preventing 
physical activity reduction.9 
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