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Abstract: This study investigated whether strength, balance, body mass index, falls self-efficacy,
activity levels, self-rated health, and participation in a multicomponent exercise intervention could
predict physical activity levels after 5 months of self-quarantine due to the COVID-19 pandemic.
This study included baseline data of 200 community-dwelling older adults (79% women, 21% men)
with a mean age of 72 years who participated in a randomized controlled trial investigating a
multicomponent exercise program, with 7-month follow-up survey data of their physical activity
levels. The results showed significant associations with the activity levels at the 7-month follow-up.
The activity levels (odds ratio (OR): 2.83, 95% CI: 1.20–6.71), the self-rated health score (2.80, 1.42–5.53),
and being allocated to a specific multicomponent group-based exercise program (2.04, 1.04–4.00)
showed a significant association with the activity habits at the 7-month follow-up. As this study
suggests, besides the physical activity levels and the self-rated health score, participation in a high
challenge multicomponent exercise program was significantly associated with physical activity levels
at the 7-month follow-up. This study indicates that a relatively short multicomponent group exercise
program (6–9 weeks) can motivate individuals to sustain their own training and activity levels even
several months after the program has been paused or terminated. Identifying older adults’ physical
activity levels and self-rated health scores and prescribing multicomponent group-based exercise
programs to promote sustained physical activity habits may be a successful alternative to provide for
older adults in the future.

Keywords: training; falls; health and well-being; sedentary behavior

1. Introduction

Globally, the knowledge on the coronavirus disease (COVID-19) and its impact on
people’s health is required. This is especially important among older adults, as they are
one of the main at-risk groups for COVID-19 [1]. During the COVID-19 pandemic, the
importance of physical activity has been highlighted, and older adults’ participation in
physical activity and exercise is reported to be generally low [2]. Recently, a systematic re-
view confirmed that the level of physical activity among older adults during the COVID-19
pandemic was significantly reduced [3]. A reduction in their physical activity levels may
lead to decline in physical fitness and an increased sedentary lifestyle, which are common
risk factors commonly resulting in a decline in physical function [4,5]. Further, a decline
in physical function is also related to increased frailty in this population [6]. In addition,
isolation during a pandemic affects one’s social life negatively, leading to a higher risk of
loneliness and depression [7]. Therefore, isolation and inactivity due to a pandemic will
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certainly have a great impact on older adults’ activity levels and health. In mid-March 2020,
all of the adults in Sweden over 70 years of age were strongly encouraged to self-quarantine.
All group activities such as sports, church groups, and retirement associations’ social and
cultural activities were paused for this age group. In Sweden, people in general were used
to following government guidelines so although it was not a strict lockdown with legal
punishments, the recommendations were generally followed by the population.

Physical activity and exercise as means of achieving a healthy lifestyle among older
adults have been rigorously documented [8]. Up to the present date, there is a modest
but growing volume of evidence of the effective interventions promoting physical activity
among older adults. However, there is still a need for the long-term follow ups of such
interventions. In addition, older adults’ propensity to perform behavioral changes and their
adherence to the current recommendations of physical activity and exercise is generally
low, and these decline over time, leading to an inevitable decline in physical functions [8].
Research studies have shown that balance and strength losses may occur within 4–20 weeks
of detraining, independent of the prior resistance training intensity. Efforts to promote
the adherence to it have been investigated, and the researchers have highlighted the
importance of including behavioral, physical, and social factors in the complex interplay of
the interaction between the physical activity and health-related behavioral changes [9,10].
Thus, even though the knowledge on the benefits of physical activity and exercise has been
reported, the adherence to such interventions over time still remains a challenge [11,12].
Furthermore, periods of isolation and inactivity may lead to a decline in physical function,
such as decreased muscle strength and balance in older adults, which are highly associated
with a higher risk of falls and fall-related injuries; exercises targeting these functions are
suggested to be effective in counteracting this decline [13]. Studies investigating the effects
of sedentary and social isolation among older adults due to the COVID-19 pandemic have
confirmed the associations with decreased physical functioning and the fall outcomes [14].

To address falls and fall-related injuries, commonly used fall-prevention exercise
programs have focused on strengthening the muscles, improving the balance, and to
some extent, getting down to and up from the floor [15,16]. However, the importance
of including highly challenging strength and balance exercises and falling techniques,
which are integrated with behavioral, physical, and social factors, in such programs are
important [16]. Since physical activity is known to be associated with several health
benefits [17], it became important during the COVID-19 pandemic to explore these benefits
among this self-isolated group of older adults. Therefore, this cohort study aimed to
investigate whether strength, balance, body mass index (BMI), falls self-efficacy, activity
levels, self-rated health, and participation in a highly challenging multicomponent fall-
prevention exercise intervention program could predict the physical activity levels after a
7-month follow-up following the COVID-19-related isolation in Sweden.

2. Materials and Methods

This was a prospective cohort study based on the baseline data from a randomized
controlled trial (RCT) including one treatment and one control group. In the RCT, to address
the falls and its highly unprioritized threat to older adult’s health, a fall prevention research
project was started in January 2020 in Sweden. The researchers planned to investigate
the practice of fall prevention exercises and the rate of learning safe falling techniques
among adults over 65 years of age. Following the findings of a feasibility study on the
Judo4Balance program in 2018 [18], the intervention was designed as a 12-week program
with progressive exercise challenges. The control group received no intervention during the
study. However, after the data collection was completed and the study was finalized, the
participants of the control group were offered to participate in the Judo4Balance program.

The RCT project included 200 older adults, who were randomized to either an inter-
vention or control group. The RCT aimed to investigate the short-term effects of a 12-week
judo-inspired multicomponent group-based exercise program (Judo4Balance) regarding
physical functions, falls, fall-related self-efficacy, and learning falling techniques [19]. The
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intervention was a standardized multicomponent Judo4Balance exercise program, which
was a weekly 50–60 min group exercise program that was led by two licensed Judo4Balance
instructors. The program consisted of three main blocks:

(1) Practicing fall techniques and strength exercises, body awareness, mobility training,
building up the load of the resistance in the muscles, tendons, joints, and skeleton,
as well as highly challenging exercises to train the balance of the participants by
performing movements that are not usually carried out in everyday life activities, e.g.,
getting up and down from the floor.

(2) Continuing the fall techniques and strength exercises, increasing the load in the
strength exercises, challenging the balance and coordination ability, employing a
greater range of movements in the exercises, and possibly, in the power in the exer-
cises, and continuing to build up the load resistance in the muscles, tendons, joints,
and skeleton.

(3) Training the ability to develop power (fast power), power in the strength exercises,
and possibly, in training in the fall techniques, challenging one’s balance with in-
creased difficulty.

The Judo4Balance is a structured and standardized program, and all of the judo
instructors were well acquainted with the program as well as experienced in performing
the group exercises. Each training session has a similar pattern, which started with a
warm-up, proprioception and breakfall techniques, strength training, and then, a cool
down and relaxation period. Many of the exercises were performed in pairs (a common
practice in judo).

The RCT intervention started in mid-January 2020, and it was abruptly interrupted
and put on hold in March 2020. Since the intervention had been running for half of the time
(6–9 weeks), there was an interest to further investigate and follow up the physical activity
habits in a merged study group following a 7-month follow-up, after the baseline measures.

2.1. Data Source

Due to the COVID-19 outbreak in March 2020, deviations from the original RCT
study protocol were made, resulting in the present study. The participants were recruited
through social media and contact was made with retirement organizations. All of the first
200 participants who showed interest in the study accepted their participation in nine
different regions of the country in large, medium, and small cities in Sweden.

The inclusion criteria were as follows: being over 65 years of age, having the ability to
understand written and verbal Swedish language, and being able to walk independently.
The exclusion criteria included having uncontrollable high blood pressure or a retinal
detachment, which did not allow them to complete the exercise.

The first 200 participants who showed interest in the study were contacted by phone
and given information about the study by four research assistants in the research group.
If they were willing to participate in the study, they were contacted by three test leaders
to obtain the baseline measurements. If the participants met the study inclusion criteria,
their informed consent was obtained, and they were then randomized into one of the
two groups.

Since the baseline physical and psychological measurements in the RCT were con-
ducted in January 2020, this study reported the baseline data and additional data from a
follow-up survey on their physical activity habits which were collected in August 2020
because older adults were restricted from leaving their homes during this period (during
the first wave of the pandemic). The follow-up survey included questions that were mainly
on the physical activity levels during the 6 months prior to the study.

2.2. Measurements

All of the independent variables included in this study were measured at the baseline
in the main RCT, and they were predictive of the 7-month follow-up physical activity. The
test leaders who performed the baseline tests were blinded to which group the participants
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were allocated. The test leaders were familiar with the tests that were included in the
study, and they were all licensed Judo4Balance instructors. The dependent variable was
the physical activity habits.

2.2.1. Dependent Variable

In the survey, the Frändin/Grimby activity scale was used [20]; the scale is commonly
used to assess older adults’ physical activity levels. The scale includes the following six
levels of physical activity: (1) hardly any physical activity, (2) mostly sitting, sometimes a
walk, and light household activities, (3) light physical exercise for around 2–4 h a week,
(4) moderate exercise for 1–2 h a week, (5) moderate exercise for at least 3 h a week, and
(6) strenuous or very strenuous regular exercise several times a week, where the physical
exertion is high. The participants self-rated their physical activity levels during the past
6 months. The scale has been shown to be valid for assessing the physical activity levels
among older adults [20]. The Frändin/Grimby activity scale scores were also measured at
the baseline.

2.2.2. Independent Variables

The first model included nine independent variables: age, sex, the treatment group,
the activity level, the self-rated health score using the Euro Quality of life visual analog
(EQ VAS) scale, BMI, the physical performance using the SPPB scale, the Mini-BESTest, and
the Falls Self-Efficacy Scale Swedish version (FES-S).

The EQ VAS was used to measure the self-rated health score on a vertical VAS. The
scale is labeled from “The best health you can imagine” to “The worst health you can
imagine,” with a score ranging from 0 to 100. The VAS is a quantitative measure of the
health outcomes, and it reflects the patient’s own judgment [21]. The BMI was measured at
the baseline since an association between the BMI and the physical functioning in older
adults has been reported [22]. The physical performance was measured using the SPPB
scale, which evaluates the functioning of the lower extremities in older persons, which are
the standing balance, the gait speed, and repetitive chair standing actions [23]. The tasks
were graded on a four-point scale, with a maximum score of 12 points; the maximum score
indicates the best physical performance. The balance was measured using the Mini-BESTest,
which includes 14 different tasks along the following four subscales: anticipatory, reactive
postural control, sensory orientation, and dynamic gait [24]. All of the tasks were graded
from 0 to 2 points, with a total maximum score of 28 points for each task. To measure the
confidence in a person’s ability to perform various daily activities without falling, the FES-S
was used. The scale includes 13 items, with a total score of 130. The scale score ranges
from 0 to 10, with 0 representing a low fall self-efficacy and 10 representing a high fall
self-efficacy [25].

2.3. Statistical Analysis

The baseline characteristics for the exercise and control groups are presented as the
mean (age), proportion (sex and BMI), and median (FES-S, Mini-BESTest, and SPPB). The
difference between the groups was analyzed using a t test, a chi-square test, and a Mann–
Whitney U test. A logistic regression was used to estimate the associations between the
physical activity and several physical and behavioral factors which were collected at the
baseline, after adjusting for sex and age. In the logistic regression analysis, the depen-
dent variable, the physical activity level, was categorized into low-to-light exercise (1–3)
and moderate-to-hard exercise groups (4–6). The independent variables were grouped
as follows: physical activity, low-to-light exercise (1–3), and moderate-to-strenuous exer-
cise (4–6), which were calculated from the median values in this study; self-rated health
(using the EQ VAS), was categorized into between ≤80 and >80 [18]; BMI, was catego-
rized into from not overweight (<25) to overweight (≥25); SPPB, was categorized into
between <10 and ≥10 [26]; Mini-BESTest, was categorized into between <22 and ≥22 [27];
the FES-S scores were grouped for the women and the men into low (scores less than
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124 vs. 126, respectively) and high groups (score equal to or higher than 118 vs. 105, respec-
tively) [28]. The treatment group was included as an independent variable to investigate
whether the half-time participation in the high challenge exercise program (Judo4Balance)
was associated with physical activity habits. The p-values were set at a significance level of
0.05. The results are reported as odds ratios (ORs) and at 95% confidence intervals (95%
CIs). All of the analyses were performed using IBM SPSS Statistics for Windows, version
22.0 (IBM Corp., Armonk, NY, USA).

2.4. Ethics

The study was conducted in accordance with the principles of the Declaration of
Helsinki. The RCT including the additional components that were performed under the
present study were approved by Swedish Ethical Review Authority Dnr: 2019-03048. Each
participant voluntarily provided written informed consent before participating in both the
RCT and the present study. The participants received no compensation for participating in
the study. The study and study protocol are registered at clinical trials gov. Clinical trial
registration: NCT04061785.

3. Results

In this 7-month follow up cohort study, 199 participants (one dropout from the control
group) received the follow-up questionnaire; 175 men and women aged 65 years and above
responded to the survey. The response rate was 88%. The descriptions of the participants
and their baseline values are presented in Table 1. The mean age was 72 years. There were
no significant differences between the groups in any of the baseline measurements (Table 1).

Table 1. Baseline characteristics.

Participant Demographics Total Exercise n = 100 Control n = 99 p-Value

Age (mean, SD) 72 (4.9) 71.5 (4.5) 72.7 (5.2) 0.083
Gender (female/male) 79%/21% 76%/24% 82%/18% 0.302

BMI ≥ 25 kg/m2 52% 54% 50% 0.668
Pysical activity level (1–6), median (min–max) 4 (1–6) 4 (2–6) 4 (1–6) 0.519

SPPB (0–12), median (min–max) 11 (2–12) 11 (2–12) 11 (5–12) 0.098
Mini-BESTest (0–28), median (min–max) 22 (4–27) 22 (11–27) 21 (4–27) 0.191

FES-S (0–130), median (min–max) 127 (52–130) 126.5 (52–130) 127 (65–130) 0.391
Self-rated health, (0–100), median (min–max) 80 (25–100) 80 (25–100) 80 (36–100) 0.898

Abbreviations: SD, standard deviation; BMI, body mass index; SPPB, short physical performance battery; FES-S,
Falls Efficacy Scale Swedish version.

The results of the regression models are presented in Tables 2 and 3. All of the inde-
pendent variables were included in the first regression model. Three variables displayed
significant values at a 0.05 significant level: the intervention group, the activity levels,
and the self-rated health score (see Table 3). Table 3 shows that factors that were indepen-
dently associated with physical activity levels were the physical activity (OR: 2.83, 95%
CI: 1.20–6.71) and the self-rated health score (OR: 2.80, 95% CI: 1.42–5.53). In addition,
being allocated to a specific exercise treatment group (OR: 2.04, 95% CI: 1.04–4.00) was also
significantly predictive of the physical activity levels.
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Table 2. First logistic regression model showing independent variables independently associated
with the level of physical activity, n = 175.

Predictors OR 95% CI for OR

Age 0.99 0.90–1.05
Gender 0.87 0.36–2.09

Intervention group 2.30 * 1.14–4.63
Physical activity (at baseline) 3.03 * 1.23–7.44

Self-rated health, EQ VAS scale 2.84 * 1.37–5.90
BMI 1.75 0.86–3.58
SPPB 0.63 0.26–1.52

Mini-BESTest 1.06 0.48–2.41
FES-S 0.97 0.44–2.15

Abbreviations: CI, confidence interval; OR, odds ratio; SPPB, short physical performance battery; FES-S, Falls
Efficacy Scale Swedish version. *, significant value ≤ 0.05.

Table 3. Final logistic regression model showing independent variables associated with the level of
physical activity, n = 175.

Predictors OR 95% CI for OR

Age 0.98 0.91–1.05
Gender 0.97 0.42–2.24

Intervention group 2.04 * 1.04–4.00
Physical activity (at baseline) 2.83 * 1.20–6.71

Self-rated health, EQ VAS scale 2.80 * 1.42–5.53
Abbreviations: CI, confidence interval; OR, odds ratio; *, significant value ≤ 0.05.

4. Discussion

During the COVID-19 pandemic, it has been suggested that physical and mental
health are important aspects to address because of their protective effects against serious
health conditions among older adults [29]. The results from this study showed that physical
activity levels and self-rated health were significantly associated with activity levels during
the 7-month follow-up period in older adults who were isolated due to the COVID-19
pandemic in Sweden. Although the benefits of physical activity and exercise are well
known, adherence to such activities remains a challenge [30,31]. Therefore, the behavioral,
physical, and social factors that are reported in our study are considered to be important for
sustainable activity habits. These are especially important because physical inactivity over a
period of weeks and months can lead to immune system dysfunction which can worsen the
pathophysiology of conditions, including cardiovascular disease, cancer, and inflammatory
disorders, which are common in older adults [32,33]. In addition, engaging in a highly
challenging multicomponent group-based fall-prevention exercise program, which includes
behavioral, physical, and social factors, such as the intervention Judo4Balance program
displayed a significant association with high activity levels at the follow-up. These results
were considered to be valuable because the short exercise duration (half-time intervention)
in this study, with there being a minimum of six sessions over a period of six weeks, was
significantly associated with the adherence to physical activity levels at the follow-up in
this study. Despite the current knowledge of the impact of physical activity on older adults’
health [2,34], there still is a lack of effective long-term exercise regimens [35]. The research
has suggested that performing exercise for at least 10 weeks may positively affect the
balance function [36]. This suggests that the Judo4balance program that was used in the
RCT may be an effective program in the promotion of physical activity for older adults.

Furthermore, participation in social activities and group-based exercise is considered
to be important for the health of older adults [37,38], and it may lead to increased exercise
self-efficacy [37]. In addition, group-based fall-preventive exercise is favored as opposed
to individually performed exercise [38], and highly challenging exercise programs are
recommended and warranted. This indicates the importance of providing and promoting
the combination of behavioral/physical and social exercise forms for older adults, especially
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when one is considering the prevention of physical decline, including the prevention of falls,
as well as for the sustainability of the exercise. Thus, these are highlighted, particularly to
address the occurrence of involuntarily isolation due to different circumstances in life, in this
case, the COVID-19 pandemic. To understand human behaviors from a theoretical context,
Bandura’s social cognitive theory (SCT) can be applied [39]. The interaction between the
behavioral and personal and environmental factors, which influence the direction and
actions that are taken, are central to promoting health-related behaviors. Therefore, these
domains should be highlighted; based on our results, all of the aspects of the behavioral,
physical/personal, and especially social factors are important to be considered when one is
striving for long-term health-related behaviors [39].

Surprisingly, the physical measures in this study, the SPPB and Mini-BESTest, revealed
no association with the physical activity levels at the follow-up. However, this older
adult group was, in general, a highly functional one, with a median score of 11/12 on
the SPPB scale and score of 22/28 on the Mini-BESTest. The normative values of these
tests, in the same age group, are suggested as follows: for the Mini-BESTest, a score of
≤21 differentiates those with and without postural response deficits with a sensitivity of
89% and specificity of 81% [27]. For the SPPB, a score of 10–12 has been suggested as a
normative score for highly functional older adults [26]. Thus, these findings are important
in providing knowledge about examining and addressing the behavioral and social factors
as well as the physical status, when one is aiming to achieve sustainable exercise habits.
This has been addressed previously in a study investigating the adherence to fall-preventive
exercise, where behavioral factors and motivational support significantly predicted the
adherence to exercise [40]. The group-based Judo4Balance program targets and includes
the common risk factors for falls, such as balance, strength, endurance, and flexibility, and
this program also covers other physical and mental benefits that are derived by engaging
in physical activity and exercise [41]. As there is a known issue with non-participation in
physical activity and exercise especially at higher exercise levels where the health benefits
among older adults are ensured, and the social, physical, and behavioral factors need to be
addressed [12,40,41]. Therefore, it is of utmost importance to consider these three factors
that we included in this study in interventions, when one is striving for sustainable physical
activity habits among older adults.

The narrow range of the independent variables that were included in the regression
models in this study could be considered as a limitation of it. Nonetheless, the variables that
were included in the final model were judged to be clinically important, and the number of
variables was appropriate considering the relatively small study sample size. We are also
aware that the sample is not representative of a broader older population, since all of the
participants agreed to participate in the highly challenging exercise intervention. However,
since the preventive action needed to have occurred early in life to ensure a protective
support, we believe that this study contributes to the knowledge about what necessary
action needs to be addressed in order to achieve this prevention. This study investigated
both the exercise and control groups; since there was no significant differences which we
reported between these groups at the baseline, we considered that a merged group could
provide more rigorous data for our analysis. Despite the limitations, we believe that the
knowledge that we provided based on the findings of this study suggests the need to
further explore the behavioral factors, physical factors, and participation in group-based
exercise in community-dwelling older adults. In addition, continuing exercising with
Judo4Balance during the 7-month break was considered to be highly unlikely since the
program Judo4Balance was only offered in “live” session or on zoom in real time with an
instructor. Videos on other “regular” judo practices would be very hard for the participants
to follow or to get any systematic training from.
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5. Conclusions

The results of this study indicate that physical activity levels, self-rated health scores,
and the participation in a shorter multicomponent group-based exercise intervention seem
to have a motivating effect for the participants to stay physically active even when the
group program had to come to a pause. This knowledge may be important when one is
supporting older adults in sustaining a healthy and an active lifestyle, achieving behavioral
changes and adherence to physical activity. Sustaining a healthy and active lifestyle has
proven to be difficult during the COVID-19 pandemic. Our results can contribute to the
development of preventive strategies for the older population.
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