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ARTICLE INFO ABSTRACT

Section Editor: Li-Ning Peng COVID-19 lockdowns restricted physical activity levels for individuals in many countries. In particular, older
adults experienced limited access to their usual activities, including physical exercise programs. How such re-
strictions and interruptions in physical exercise programs might impact the physical and mental health of older
adults has not yet been studied. We sought to analyse changes in the physical and mental health of older adults
enrolled in a group-based multicomponent physical exercise (MPE) program that was interrupted due to the
COVID-19 pandemic. We followed 17 participants of this program from October 2018 to October 2020, including
the interruption of the program during the pandemic. The MPE program included strength, balance, and
stretching exercises. We compared anthropometric and cardiovascular parameters, physical fitness, frailty,
quality of life, and psychoaffective status of participants before and during the COVID-19 pandemic. Most pa-
rameters followed the same pattern, improving after 8 months of the first MPE season (Oct. 2018-Jun. 2019),
worsening after 4 months of summer rest, improving from October 2019 to January 2020 in the second MPE
season (Oct. 2019-Jan. 2020), and severely worsening after 7 months of program interruption. We show that an
MPE program has clear benefits to the physical and psychoaffective health of older adults, and interruption of
these programs could adversely impact participants. These results highlight the need to maintain physical ex-
ercise programs or facilitate engagement in physical activity and reduce sedentary behaviour in older adults,
particularly in situations such as the COVID-19 pandemic.
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1. Introduction syndrome characterized by decreasing functional reserves and
increasing vulnerability to declining health, leading to dependence on
caregivers (Fried et al., 2001). References to frailty usually focus on

physical manifestations (Robertson et al., 2013). However, affective

Physical activity and its structured modality, physical exercise, are
important factors in healthy aging (Sasso et al., 2015; Buchner, 2009;

Morley et al., 2014; Miljkovic et al., 2015; Concha-Cisternas et al.,
2017). Physical activity supports a longer life in good health (May et al.,
2015), and physical exercise reduces the effects of aging on functional
fitness (Toraman et al., 2004). Among other factors, physical exercise
maintains muscle mass levels and cardiovascular health (Concha-Cis-
ternas et al., 2017). As these factors usually limit functional fitness,
physical exercise is an optimal and important preventive strategy (Hurst
et al., 2019).

A key component of declining health with aging is frailty, a geriatric

psychological aspects, such as anxiety and depression, subjective well-
being, and quality of life, are also closely related (Bernal-Lopez et al.,
2012; St John et al., 2013; Gale et al., 2014; Mhaolain et al., 2012; Pahor
et al., 2014). Importantly, physical exercise improves certain domains of
frailty and psychoaffective functions in older adults (Zhang et al., 2020).
Thus, physical exercise programs can reverse frailty and improve
cognition and emotional and social networking in controlled pop-
ulations of community-dwelling frail older adults (Tarazona-Santa-
balbina et al., 2016).

Abbreviations: BMI, body mass index; IQR, interquartile range; MPE, multicomponent physical exercise; RHR, resting heart rate; RM, repetition maximum; SD,
standard deviation; SFT, senior fitness test; SPPB, short physical performance battery.
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Interventions involving group-based and supervised multicompo-
nent exercise programs (strength, balance, and flexibility) are more
effective in tackling frailty in older people than individual programs
undertaken at home (Cadore et al., 2013; Kyrdalen et al., 2014). Hence,
supervised physical exercise appears to be the best method to increase
walking speed, balance, and strength and reduce the risk of falls in frail
older adults (Lacroix et al., 2016). In addition, poorer adherence to
exercise has been observed in home-based programs than in group
programs (Simek et al., 2012).

COVID-19 is a severe acute respiratory syndrome caused by the
SARS-CoV-2 virus that emerged in late 2019. Individual countries faced
challenges with how to handle the crisis. In March 2020, to stop the
spread of SARS-CoV-2, the Government of Spain declared a national
state of alarm, establishing a mandatory home “lockdown” from 14
March to 26 April (Alonso-Martinez et al., 2021). During and after this
period, many older adults faced limitations in the activities that they
could perform because they were considered the group most vulnerable
to developing severe COVID-19. As a preventive measure, many com-
munity organizations were closed, and visits with family members were
limited for older individuals (Septilveda-Loyola et al., 2020).

Recent reviews reported that the pandemic caused a radical change
in the lifestyles of older people, reducing their levels of physical activity
and social interaction (Lippi et al., 2020; Roschel et al., 2020). Such
changes have potential to produce negative effects on physical and
mental health among older people, especially in those with chronic
diseases, disabilities, and geriatric syndromes (Lippi et al., 2020). Re-
strictions in social interactions and fear of the pandemic could cause
higher levels of anxiety and depression and a sense of loneliness (Hwang
et al., 2020; Sepilveda-Loyola et al., 2020). Additionally, limiting
physical activity accelerates physical deterioration and may be associ-
ated with the development of comorbidities (Roschel et al., 2020). Of
note, lower muscle function is a strong, independent risk factor for all-
cause mortality in older people (Kirwan et al., 2020).

Effects of the home lockdown on physical and mental health in older
adults have been mainly assessed using online questionnaires or making
forecasts (Hwang et al., 2020; Kirwan et al., 2020; Lippi et al., 2020;
Roschel et al., 2020; Septulveda-Loyola et al., 2020). However, to our
knowledge, effects of interrupted physical exercise programs during the
COVID-19 pandemic on physical and mental health in older adults have
not yet been studied through objective physical tests or face-to-face
assessments of mental health. The aim of this study was to analyse
changes in the physical and mental health of older adults enrolled in a
group-based multicomponent physical exercise (MPE) program
following its interruption due to the COVID-19 pandemic.

2. Methods
2.1. Study design and participants

We conducted a quasi-experimental trial on a physical exercise
program that started in October 2018 and was interrupted by the
COVID-19 pandemic in March 2020. Participants included community-
dwelling individuals >55 years old who were enrolled in MPE sessions
offered by Fundacién Siel Bleu (https://sielbleu.es) in the Retirement
Home of Beasain (Gipuzkoa, Spain) and who were capable of standing
up and walking independently for at least ten meters. Participants were
not eligible for the study if they had a diagnosis of dementia or any other
condition such that participation would not be in their best interests. In
addition, participants who did not sign the informed consent were
excluded. The trial was approved by the Committee on Ethics in
Research at the University of the Basque Country, UPV/EHU (Humans
Committee Code M10,/2017/189). Because of the COVID-19 pandemic
and lockdown, the MPE program was suspended, and a relevant modi-
fication of the project was approved by the Committee on Ethics in
Research (M10/2017/189MR1) to evaluate the participants 7 months
after the program was interrupted. Written informed consent was
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provided by each participant.

The program consisted of a 1-h supervised group session twice a
week, separated by at least 2 days. In the first season, the program
occurred without interruption for 8 months (between October 2018 and
June 2019). However, in the second season, the program started in
October, was interrupted in March due to the COVID-19 pandemic, and
did not restart (Table 1).

2.2. Physical exercise program

The MPE program included strength, balance, and stretching exer-
cises. Each session began with 15 min of warm-up by performing range-
of-motion exercises. Strength training was individually adapted to each
participant and focused on the main muscles of the upper and lower
extremities. The Brzycki (Brzycki, 1993) equation was applied to esti-
mate one repetition maximum (1-RM) and adapt adequate load pro-
gression of arm-curl exercise for every participant at baseline and every
2 months. The intensity increased 10% every 2 months; therefore, it
ranged from 40% to 70% 1-RM across the 8 months of the program.
Chair stand, knee flexion, knee extension, hip abduction, and hip
adduction exercises were performed without external loads, and the
intensity was tailored to the capabilities of each participant by adjusting
the number of repetitions and velocity. Balance training consisted of
proprioception, agility, and weight-transfer exercises. These exercises
were individually adapted and progressed in difficulty, starting with the
highest arm support (with two arms at first, then with one hand, and
finally no hands if possible), decreasing the base of support, and
increasing the complexity of movements to challenge participants' bal-
ance as they progressed. In addition, some static exercises were
increased in difficulty by sensory reductions (closing eyes). Exercises on
stable and unstable surfaces were combined to increase difficulty. A
subjective scale (0—10) was used to calculate the intensity and adapt
adequate load progression of exercises for every participant at baseline
and every 2 months. If participants answered 6 points or fewer, the in-
tensity of the exercises was increased (velocity, number of repetitions,
and difficulty of balance exercises); if they answered 7 points or greater,
the exercise was not modified because that was considered to be the
appropriate intensity at that time. Sessions ended with 5-10 min of
stretching exercises. All sessions were conducted by a professional
instructor with a degree in physical activity and sports sciences and
training in adapted physical activity for older adults. Attendance was
determined by participants' presence at physical exercise sessions.

2.3. Physical and psychoaffective evaluation calendar

All enrolled participants were evaluated five times: at the beginning
of the first MPE season (October 2018), at the end of the first MPE season
(June 2019), after 4 months of summer rest (October 2019), 2 months
before the second MPE season was interrupted (January 2020), and 7
months after program interruption because of the COVID-19 pandemic
(October 2020). All measurements were collected by the same investi-
gator in the same place where the sessions occurred.

2.4. Anthropometric and cardiovascular parameters

Anthropometric data included body mass index (BMI) and waist-hip
ratio. BMI was calculated based on height and mass, and the waist-hip
ratio was based on waist and hip circumferences. Body mass was
measured with a Beurer (Beurer GmbH, Ulm, Germany) digital scale to
the nearest 0.1 kg. Height and waist and hip circumference were
measured with non-elastic anthropometric tape to the nearest 0.1 cm.
All anthropometric measurements were taken following “The Interna-
tional Society for the Advancement of Kinanthropometry” protocol
(Marfell-Jones et al., 2012). Resting heart rate and systolic and diastolic
blood pressures were measured with an Omron digital tensiometer.
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Table 1
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Chronogram with relevant study dates. The year and month of the five performed evaluations are shown as
well as the dates when each season of the multicomponent physical exercise (MPE) program occurred.
Months without activities due to summer rest or cessation of activities due to the pandemic lockdown are

noted in grey.

Year 2018 2019 2020
Month O|N|D|JIFIM|A|M|J]|]J S|O|N|[D|J|F|M|A|M|J|J|[A|S]|O
Evaluation | X X X X X
Cessation of activities
MPE Summer MPE
Activities due to pandemic
Ist season 2nd season
lockdown
2.5. Physical fitness
v fi Table 3
. " . . . ' uality of life and psychoaffective assessment tests.
Physical fitness examinations included a senior fitness test (SFT) Quality psy v
(Rikli and Jones, 2001), short physical performance battery (SPPB) Test Functions/ Description
(Reference) parameters

(Guralnik et al., 2000), handgrip strength test (Jamar dynamometer)
(Fess, 1992), and static balance measured with the Berg scale (Berg
et al., 1992) (Table 2).

2.6. Frailty

Frailty was measured with the Tilburg Frailty Indicator (Gobbens
et al., 2010), which is divided into two sections: determinants of frailty
and components of frailty. Determinants of frailty consist of questions
about age, sex, educational level, presence of chronic diseases, and
satisfaction with their living conditions, while components of frailty
consist of 15 items split into three components: physical (8 items),
psychological (4 items), and social (3 items). Total scores range from
0 to 15 points, where an individual is considered frail if they score at
least 5 points.

2.7. Quality of life and psychoaffective assessment

The quality of life and psychoaffective assessment examination
included the EQ-5D Questionnaire (Herdman et al., 2001), the Goldberg
Anxiety and Depression Scale (Goldberg et al., 1988), and the UCLA
Loneliness Scale (Velarde-Mayol et al., 2015) (Table 3).

Table 2
Physical fitness tests.

Test Functions/parameters
(Reference)

Description

Upper and lower
Senior fitness test extremity strength and
(Rikli and Jones, flexibility, static and
2001) dynamic balance, and
aerobic capacity

Chair stands in 30 s; 2-min
step test; arm-curl test (30 s);
chair sit-and-reach; back
scratch; 8-foot up-and-go test

Side-by-side, semi-tandem,

Sh}t));fgilr)r’lzrclile Lower extremity function:  and tandem stands (10 s); 4-m
battery static balance, gait speed, walk test at comfortable
(Guralnik et al., and getting in and outofa  speed, and 5 quick sit-to-
2000) chair stands from a chair without

upper extremity assistance
Handgrip strength
test (Jamar
dynamometer)
(Fess, 1992)
Berg balance test
(Berg et al., 1992)

Squeeze the dynamometer
with maximum isometric
effort for about 5 s

Hand grip strength

Performance of 14 functional

Postural stability tasks

Self-rated quality of life related to
health; included dimensions are
mobility, self-care, usual activities,

EQ-5D ti i
Q Questionnaire pain/discomfort, and anxiety/

Health-related
(Herdman et al.,

2001) quality of life depression; its total score ranges from
5 to 15, with a higher score
corresponding to a lower degree of
quality of life
Goldberg Anxiety and

Depression Scale
(Goldberg et al.,
1988)

UCLA Loneliness
Scale
(Velarde-Mayol
et al., 2015)

Includes nine depression and nine

Affective state L
anxiety items from the past month

Loneliness state Includes 11 loneliness items

2.8. Statistical analyses

The IBM SPSS Statistics 21 statistical software package (SPSS, Inc.,
Chicago, IL) was used to analyse the data. Data normality was evaluated
using the Shapiro-Wilk test. Continuous variables are expressed as
mean + standard deviation (SD) when normally distributed and as
median with interquartile range (IQR) when not. Intervention-related
effects were assessed using either analysis of variance (ANOVA) for
repeated measures or a Friedman test according to the type and distri-
bution of the data. Pairwise differences were evaluated by a Bonferroni
test or Wilcoxon test. The significance level for all tests was set at P <
0.05.

3. Results
3.1. Study participants

Of the 30 participants who began the study, 17 completed it. Baseline
characteristics were similar between participants who completed the
study and those who did not, except on the 2-min step test of the SFT
(Table 4). Average physical exercise session attendance rates were
75.95 + 11.04% for participants who completed the study and 49.41 +
22.09% for those who dropped out. Reasons for leaving the study are
described in Table 5. No adverse events associated with the physical
exercise program were observed.
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Table 4
Baseline descriptive characteristics of participants who completed the study and
participants who dropped out®.

Completed the study P
Yes No
n=17) (n=13)
Age (y) 80.48 +4.64 80.6 + 9.40 0.963
Sex, n (%)
Female 15 (88.2) 11 (84.6) 0.782
Male 2(11.8) 2(15.4)
Anthropometry
BMI (kg/mz) 27.67 +3.23 27.28 + 4.33 0.780
WHR 0.91 + 0.05 0.90 + 0.05 0.518
Cardiovascular parameters
RHR 70.18 +£9.17 67.62 + 0.481
10.43
SBP 149.59 + 136.38 + 0.118
23.18 20.79
DBP 71.94 +9.49 67.77 £ 0.272
10.89
Physical fitness
SFT
Chair stands (reps. in 30 s) 12.53 +2.45 12.31 +£2.59 0.813
Arm-curl test (reps. in 30 s) 12.94+3.45 13.85+2.38 0.426
2-Min step test (reps. in 2 min) 76.35 + 64.15 + 0.032
16.65 11.58
CSR (cm) —15.06 + —15.77 £ 0.767
6.30 6.64
Back scratch test (cm) —15.18 + —14.23 + 0.809
9.25 12.04
FUG (s) 8.67 + 0.46 8.90 + 2.32 0.766
SPPB
Total (0-12 points) 9.71 + 1.65 8.85 + 2.58 0.275
Static balance (0-4 points) 2.00 (2.00) 2.00 (2.00) 0.440
Gait speed (s) 4.59 £+ 0.67 4.77 £ 0.93 0.557
CST (s) 11.60 £1.96 12.50 +2.80 0.310
Hand grip (kg) 20.53+4.30 23.54+7.88 0.191
Berg balance test (0-56 points) 4429+ 6.47 4438 +8.69 0.974
Frailty, quality of life, and
psychoaffective parameters
TFI (0-15 points) 7.65 + 2.03 6.77 + 2.59 0.306
EQ-5D-3L (5-15 points) 8.29 +£1.49 8.31 £1.75 0.982
AGS (0-9 points) 2.94 +1.85 1.69 + 1.25 0.046
DGS (0-9 points) 2.00 (4.00) 0.00 (2.50) 0.178
UCLA (0-11 points) 2.82 £+ 2.30 2.92 + 2.69 0.914

Abbreviations: BMI = body mass index; WHR = waist-hip ratio; RHR = resting
heart rate; SBP = systolic blood pressure; DBP = diastolic blood pressure; SFT =
senior fitness test; CSR = chair sit and reach test; FUG = foot up-and-go test;
SPPB = short physical performance battery; CST = chair-stand test; TFI = Til-
burg Frailty Indicator; EQ-5D-3L = EQ-5D-3L Questionnaire; AGS = Goldberg
Anxiety Scale; DGS = Goldberg Depression Scale; UCLA = UCLA Loneliness
Scale; reps, repetitions.

@ Mean + standard deviation values are presented for parametric data, while
median (interquartile range) values are presented for non-parametric data.

Table 5
Reasons for leaving the study.
n (%)
Death 3(23.08)
Evolution of chronic disease 7 (53.85)
Admission to residence or day centre 2(15.38)
Other reasons 1(7.69)

3.2. Anthropometry and cardiovascular parameters

During the study, all anthropometry and cardiovascular parameters
except waist-hip ratio followed similar patterns (Table 6). BMI
decreased significantly (P < 0.05 to P < 0.001) after the first MPE sea-
son, increased significantly (P < 0.05 to P < 0.001) after 4 months of
summer rest, and did not change significantly after the second MPE
season or after 7 months of program interruption.

Experimental Gerontology 155 (2021) 111580

Both resting heart rate (RHR) and systolic blood pressure demon-
strated nonsignificant reductions during the first MPE season and
increased significantly (P < 0.05 to P < 0.001) during the summer rest.
RHR, systolic blood pressure, and diastolic blood pressure decreased
significantly (P < 0.05 to P < 0.001) after the second MPE season. By
contrast, these parameters significantly increased (P < 0.05 to P <
0.001) during program interruption caused by the COVID-19 pandemic.
Resting heart rate and diastolic blood pressure also increased signifi-
cantly between the beginning of the study and the two-year follow up (P
< 0.05 to P < 0.001).

3.3. Physical fitness

All physical fitness parameters except gait speed of SPPB followed
the same pattern (Table 7), improving after the first MPE season,
worsening after 4 months of summer rest, improving after the second
MPE season, and severely worsening after 7 months of program inter-
ruption by the COVID-19 pandemic.

In the arm-curl test of the SFT and in the balance test of the SPPB, all
changes were statistically significant (P < 0.05 to P < 0.001). Changes in
chair stands of the SFT, total score in the SPPB, and in handgrip and Berg
balance tests were significant (P < 0.05 to P < 0.001) after the first MPE
season, after 4 months of summer rest, and after 7 months of program
interruption. Changes in the chair-stand test of the SPPB were significant
(P < 0.05 to P < 0.001) after 4 months of summer rest and after 7 months
of program interruption.

Gait speed of the SPPB also improved after the first MPE season and
severely worsened after 7 months of program interruption (P < 0.05 to P
< 0.001). Although gait speed demonstrated similar changes to the other
physical fitness parameters after 4 months of summer rest, these changes
were not significant. Gait speed remained stable after the second MPE
season.

All physical parameters except the arm-curl test of the SFT worsened
significantly (P < 0.05 to P < 0.001) from the beginning of the study to
the end of the follow-up.

3.4. Frailty, quality of life, and psychoaffectivity

All parameters of frailty, quality of life, and psychoaffective status
except the Goldberg Depression Scale demonstrated similar statistically
significant changes (P < 0.05 to P < 0.001) (Table 8), improving after
the first MPE season, worsening after 4 months of summer rest,
improving after the second MPE season, and severely worsening after 7
months of program interruption.

However, the Goldberg Depression Scale demonstrated statistically
significant improvements (P < 0.05 to P < 0.001) after the first MPE
season, when all participants obtained zero points. This assessment
remained stable until after the second MPE season; however, after 7
months of program interruption, the Goldberg Depression Scale wors-
ened significantly (P < 0.05 to P < 0.001). The Tilburg frailty indicator
and UCLA loneliness scale worsened significantly from the beginning of
the study to the end of the follow-up (P < 0.05 to P < 0.001).

4. Discussion

Here, we report anthropometric and cardiovascular parameters,
physical fitness, frailty, quality of life, and psychoaffective status of
older adults who participated in an MPE program before and during the
COVID-19 pandemic. During the study, most parameters followed the
same pattern and improved after 8 months of the first MPE season
(October 2018-June 2019), worsened after 4 months of summer rest
(June 2019-October 2019), improved after 4 months of the second MPE
season (October 2019-January 2020), and severely worsened after 7
months of interruption caused by the COVID-19 pandemic (January
2020-October 2020).

Our results agree with other studies that demonstrated that MPE
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Table 6
Anthropometry and cardiovascular parameters of participants who completed the study (n = 17)".
1st MPE season 2nd MPE season COVID-19 ANOVA
. L . . - P value
Beginning End Beginning Pre-interruption (January 2020) Follow-up
(October 2018) (June 2019) (October 2019) (October 2020)
BMI (kg/m?) 27.67 + 3.23%% 27.05 + 3.31%%% 27.67 + 3.47 27.67 + 3.43 27.81 + 3.87 <0.001
WHR 0.91 £ 0.05 0.91 £ 0.06 0.91 + 0.06 0.90 + 0.05 0.90 = 0.05 0.336
RHR 70.18 + 9.17 68.06 + 6.48° 71.82 + 5.33%&& 64.35 + 3.22" 79.12 + 8.16¢ <0.001
SBP 149.59 + 23.18 144.94 + 16.43% 151.12 + 13.59%&& 142.82 + 8.73 154.88 + 16.66 <0.001
DBP 71.94 £ 9.49 70.00 + 6.96 72.29 + 6.28%% 67.88 + 3.76 76.00 + 8.14¢ <0.001

Abbreviations: MPE = multicomponent physical exercise; BMI = body mass index; WHR = waist-hip ratio; RHR = resting heart rate; SBP = systolic blood pressure;
DBP = diastolic blood pressure.

October 2018 vs June 2019: * P < 0.05, *# P < 0.01, **# P < 0.001.
June 2019 vs October 2019: * P < 0.05, ** P < 0.01, *** p < 0.001.
October 2019 vs January 2020: & P < 0.05, “4 P < 0.01, ¥4 p < 0.001.
January 2020 vs October 2020: P < 0.05, P < 0.01 P < 0.001.
October 2018 vs October 2020: € P < 0.05, ¥ P < 0.01 ¢ P < 0.001.

@ Data are represented as mean =+ standard deviation.

Table 7

Physical fitness of the participants who completed the study (n = 17)".

1st MPE season 2nd MPE season COVID-19 ANOVA
Beginning End Beginning Pre-interruption Follow-up P value
(October 2018) (June 2019) (October 2019) (January 2020) (October 2020)
SFT
Chair stands (reps. in 30s) 12.53 + 2.45%## 15.06 + 2.08%% 12.76 + 2.46 13.71 +2.31 10.06 + 2.19% <0.001
Arm-curl test (reps. in 30 s) 12.94 + 3.457%# 17.76 + 2.19%% 15.82 + 2.72% 18.18 +2.30 12.35 + 3.48 <0.001
2-Min step test (reps. in 2 min) 76.35 + 16.65 81.76 + 13.58%%% 71.06 + 10.56 74.35 +12.77 57.65 + 11.94¢ <0.001
CSR (cm) —15.06 + 6.30%* —~12.06 + 4.74 —14.94 +5.95 -12.94 +6.12" —23.00 + 6.93%¢ <0.001
Back scratch test (cm) —~15.18 + 9.25 —11.41 + 7.78 —14.18 + 9.81 —~13.59 + 9.47 —-23.76 + 11.31%¢ <0.001
FUG (s) 8.67 + 0.46™* 8.14 + 0.44% 10.16 + 0.66 9.44 +0.49" 13.16 + 0.90¢ <0.001
SPPB
Total (0-12 points) 9.71 + 1.65%* 11.41 + 0.80%5% 9.24 + 1.95 9.94 +1.52" 5.76 + 1.99%¢ <0.001
Static balance (04 points) 2.00 (2.00) ## 4.00 (1.00) *%% 2.00 (2.00) & 3.00 (0.00) 1.00 (1.00)¢€€ <0.001
Gait speed (s) 4.59 + 0.67*%* 4.01 + 0.55 4.40 + 0.73 4.41 +£0.60 6.16 + 1.00¢ <0.001
CST (s) 11.60 + 1.96 10.18 + 1.44% 11.68 + 1.96 11.44 +1.80 14.93 + 3.00%¢¢ <0.001
Hand grip (kg) 20.53 =+ 4.30% 21.82 + 4.32% 19.18 + 4.85 20.06 + 3.44 16.00 + 2.83¢¢ <0.001
Berg balance test (0-56 points) 44.29 + 6.47%"* 50.12 + 3.79%%% 43.76 + 4.89 44.94 + 4.427 33.47 + 5.30%¢ <0.001

Abbreviations: MPE = multicomponent physical exercise; SFT = senior fitness test; CSR = chair sit-and-reach test; FUG = foot up-and-go test; SPPB = short physical

performance battery; CST = chair-stand test; reps, repetitions.

October 2018 vs June 2019: * P < 0.05, *# P < 0.01, **# P < 0.001.
June 2019 vs October 2019: * P < 0.05, ** P < 0.01, *** P < 0.001.
October 2019 vs January 2020: P < 0.05, ““ P < 0.01, 4% p < 0.001.
January 2020 vs October 2020: P < 0.05, P < 0.01 P < 0.001.
October 2018 vs October 2020: ¢ P < 0.05, ¢ P < 0.01 ¢ p < 0.001.

# Mean =+ standard deviation values are presented for parametric data, while median (interquartile range) values are presented for non-parametric data.

Table 8
Frailty, quality of life, and psychoaffective parameters of participants who completed the study (n = 17)".
1st MPE season 2nd MPE season COVID-19 ANOVA
P val
Beginning End Beginning End Follow-up vatue
(October 2018) (June 2019) (October 2019) (January 2020) (October 2020)
TFI (0-15 points) 7.65 + 2.037## 2.06 + 1.03%5% 4.41 + 2.15%¢& 1.06 + 0.90 9.29 + 1.96% <0.0001
EQ-5D-3L (5-15 points) 8.29 + 1.49%## 5.12 + 0.33% 5.94 + 0.90%¢ 5.06 + 0.24 9.47 + 1.46 <0.0001
AGS (0-9 points) 2.94 + 1.85%## 0.35+0.86 % 1.24 + 1.64% 0.06 + 0.24 3.41 +2.21 <0.0001
DGS (0-9 points) 2.00 (4.00) ## 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) ~ 4.00 (5.00) <0.0001
UCLA (0-11 points) 2.82 + 2.30%* 0.94 + 1.09* 2.00 + 2.03% 0.47 +0.62" 5.82 + 2.19%¢ <0.0001

Abbreviations: MPE = multicomponent physical exercise; TFI = Tilburg Frailty Indicator; EQ-5D-3L = EQ-5D-3L Questionnaire; AGS = Goldberg Anxiety Scale; DGS =
Goldberg Depression Scale; UCLA = UCLA Loneliness Scale.
October 2018 vs June 2019: * P < 0.05, ** P < 0.01, 7*# P < 0.001.
June 2019 vs October 2019: * P < 0.05, ¥% P < 0.01, %% p < 0.001.
October 2019 vs January 2020: P < 0.05, “* P < 0.01, **% p < 0.001.
January 2020 vs October 2020: P < 0.05, P < 0.01 P < 0.001.
October 2018 vs October 2020: ¢ P < 0.05, ¥ P < 0.01 ** P < 0.001.

@ Mean = standard deviation values are presented for parametric data, while median (interquartile range) values are presented for non-parametric data.
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programs are effective in reducing BMI (Concha-Cisternas et al., 2017)
and blood pressure (Buchner, 2009), improving physical fitness (Hen-
wood and Taaffe, 2008; Toraman et al., 2004; Hurst et al., 2019),
reducing frailty (Bernal-Lopez et al., 2012; Gale et al., 2014; Mhaolain
et al., 2012; Tarazona-Santabalbina et al., 2016), improving quality of
life (Pahor et al., 2014; Rizzoli et al.,, 2013), and reducing anxiety
(Bernal-Lopez et al., 2012), depression (St John et al., 2013), and
loneliness in older adults (Tarazona-Santabalbina et al., 2016). We also
observed differences between the effects of the first and second seasons.
Upon first season completion, we found significant improvements in
almost all parameters analysed. However, in the second season, which
was interrupted by the COVID-19 pandemic, fewer parameters changed
significantly. This could be due to the shorter time between the begin-
ning and the assessment in this season. In this regard, a study by Theou
et al. (2011) reported that MPE programs of long duration (>5 months)
generally have superior outcomes to shorter ones.

We also observed significant worsening of the analysed parameters
after the end of the first season of the program due to the summer rest,
and all parameters of physical fitness analysed were reversed during this
period, returning to values similar to the beginning of the season. Other
studies reported maintenance or slight decreases in muscular strength
following 12-14 weeks of detraining in older adults (Padilha et al.,
2015; Yasuda et al., 2015; Nascimineto et al., 2014; Correa et al., 2013).
One possible explanation for this discrepancy might be that the in-
dividuals who participated in our program were on average more than
10 years older than the individuals who participated in the prior studies.
In support of this, recent studies proposed that older individuals might
require a higher minimum stimulus to maintain physical performance
(Spiering et al., 2021).

Fewer studies have examined the effects of detraining on the other
parameters herein analysed. Nascimineto et al. (2014) reported that
reductions in blood pressure after participating in a physical exercise
program were maintained 12 weeks after program completion. By
contrast, other studies showed that reductions in blood pressure caused
by physical exercise were reversed after program cessation (Moker et al.,
2014). This discrepancy may be explained by interindividual variability
in the effects of training and detraining on blood pressure.

Bocalini et al. (2010) reported that improvement in quality of life
after participating in a physical exercise program was reversed after a
period of 4-6 weeks of detraining. In addition, Esain et al. (2017) re-
ported that after a 3-month period of detraining, quality of life decreased
significantly, especially in women. Romero-Zurita et al. (2012) reported
that after a 3-month period of detraining, levels of anxiety worsened
significantly. The results of these studies were in agreement with ours, as
our participants also demonstrated significant declines in quality of life,
worsened levels of anxiety, and maintained levels of depression after 4
months of summer rest. By contrast, Ansai and Rebelatto (2015) re-
ported no changes in depressive symptoms after 6 weeks of detraining.
However, in this program, the authors also did not observe improve-
ments during training, something that, according to the authors, was
perhaps due to low program adherence.

The second season of the MPE program in our study was interrupted
by the lockdown caused by the spread of SARS-CoV-2. For 7 weeks,
individuals were mandated to remain at home. Some studies reported
effects of the home lockdown on physical activity and psychoaffective
status in older adults. Overall, these studies found that physical activity
was reduced (Wilke et al., 2021), and psychoaffective status worsened
(Septlveda-Loyola et al., 2020; Hwang et al., 2020). Among the few
reports on physical fitness in older adults during the COVID-19
pandemic, one was based on studies showing the effects of exercise
cessation in other circumstances (Kirwan et al., 2020). However,
Makizako et al. (2021) showed that 43% of older adults under study
perceived declining physical fitness during the COVID-19 pandemic; this
study used a wide sample of participants of similar ages to the partici-
pants in our study.

Nevertheless, little is known about the effects of physical exercise
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program interruption because of the COVID-19 pandemic on the health
of older adults using both questionnaires and objective measures. Our
results demonstrated that during program interruption, participant
physical and psychoaffective status severely worsened and frailty
increased. These findings are congruent with those of Makizako et al.
(2021), where a higher perception of declining physical and cognitive
fitness during the state of emergency was observed in older adults who
had participated in an exercise class before the COVID-19 pandemic.
These changes could be caused by legal restrictions, fear of going out
related to the COVID-19 pandemic, and/or program interruption.
However, taking into account the declines in physical and psy-
choaffective status observed during the summer rest after the first sea-
son, a relevant role of program interruption on physical and mental
health in older individuals is highly probable.

Increases in blood pressure observed during the COVID-19 pandemic
may reflect increased cardiovascular risk of the participants (Lippi et al.,
2020). Similarly, decreases in physical fitness and increases in frailty
may augment the risk of developing chronic diseases and suffering
adverse events (Roschel et al., 2020; Kirwan et al., 2020). Furthermore,
these alterations may increase the risk of complications from COVID-19.
There are studies that associate high hypertension (Clark et al., 2021),
frailty (Hewitt et al., 2020), and low physical fitness with a worse
prognosis for COVID-19 (Ekiz et al., 2020) and concluded that active
people have a lower risk for severe COVID-19 (Salgado-Aranda et al.,
2021; Wang et al., 2020). Therefore, physical activity and exercise
should be strongly recommended for older adults in the context of the
pandemic not only to reduce the risk of developing chronic diseases, but
also to reduce hospitalizations and deaths due to COVID-19.

Being physically active in these kinds of situations also could be
beneficial from a psychoaffective point of view. Physical exercise is
effective in improving quality of life (Rizzoli et al., 2013) and in
reducing anxiety, depression, and loneliness in older people (Tarazona-
Santabalbina et al., 2016; Arrieta et al., 2019). A positive relationship
exists between physical activity and psychoaffective state in older peo-
ple during the COVID-19 pandemic (Carriedo et al., 2020). In particular,
there is a link between physical activity, loneliness, anxiety, and
depression (Giuntella et al., 2021; Creese et al., 2020). Therefore, ex-
ercise program interruption likely affects psychoaffective status.

Notably, almost all parameters worsened during the two-year follow-
up. In particular, physical tests, with the exception of the arm-curl test of
the SFT, had a significant 20-40% decrease at the end of the follow-up
(7 months after interruption of the program) from baseline values. This
is much more than the expected age-related reduction in two years.
Normative SPPB values in the Spanish population are reduced around
17% per decade after age 80 (Rio et al., 2021). However, in our sample,
the SPPB score was reduced by 40% in only two years. These data
suggest that the COVID-19 pandemic had a high impact on physical
deterioration of the older population.

Frailty and loneliness also increased significantly during the ana-
lysed period. This finding is especially worrying because there is a
bidirectional relationship between these factors: loneliness increases the
risk of developing frailty (Yamada et al., 2021) and the risk of death of
frail individuals (Hoogendijk et al., 2020) and greater frailty increases
the likelihood of high levels of loneliness in the future (Gale et al., 2018).
This interaction could cause a vicious circle with putative bad
consequences.

Taking into account all these data, there is an urgent need to promote
and implement physical activity proposals adapted to older people when
face-to-face activities are prohibited or limited. Social media and new
technologies have been especially successful in promoting physical ac-
tivity in the younger population (Rodriguez-Larrad et al., 2021). In
addition, there are many online physical activity support systems aiming
to encourage adults to perform physical activity at home (Sport santé
chez soi - silver. Fédération Frangaise d'Education Physiqye et de
Gymnastique Volontaire, 2020; Ministere Francais des Sports, 2020;
National Health Service, 2020). However, a recent study suggested that
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older adults are reluctant to use these online tools (Goethals et al.,
2020). Synchronous physical exercise sessions, which allow real time
visual and auditory contact between the participants and the profes-
sional by video conference, could be a useful alternative for the older
population (Jennings et al., 2020) because they could facilitate social
interaction and correct execution of the exercises. To our knowledge,
there is very scarce literature demonstrating the putative benefits of
using synchronous online physical exercise to improve physical and
mental health (Jennings et al., 2020). However, in a recent work per-
formed in patients with spinal cord injury, workload, adherence and
exercise recording were better with synchronous compared to asyn-
chronous tele-exercises (Costa et al., 2021). Further studies are needed
to ascertain the best methodology to help older adults integrate simple,
safe and effective ways to stay physically active at home.

A major strength of the present study is that it includes an objective
and face-to-face multidimensional analysis before and during the
COVID-19 pandemic, including physical performance, anthropometry,
frailty, psychoaffective status, and quality of life. To our knowledge, this
is the first study with these characteristics. Moreover, a 2-year follow-up
of the participants was performed, including the 7 months of program
interruption. Potential limitations of the present study include that it
lacks a control group, the inclusion of which would have allowed
comparative data from a group of non-exercising older individuals.
Specifically, it is not known whether the worsening of participants after
7 months of program interruption is due to cessation of the MPE inter-
vention or is a consequence of the COVID-19 pandemic. Although the
sample size was not large enough to reach clear conclusions, the drastic
changes related to the program and its interruption may counterbalance
the small sample size. Information on comorbidities and medication was
also not available. Therefore, the changes in blood pressure and resting
heart rate observed during the study should be interpreted with caution.
Finally, more accurate data on body composition and physical activity of
daily life would allow us to interpret some of the results more accurately.

5. Conclusions

Our study demonstrated that an MPE program had clear benefits for
the physical and psychoaffective health of older adults. Interruption of
these programs due to the COVID-19 pandemic could have significant
impacts on participant physical and mental health. These results high-
light the need to maintain physical exercise programs or facilitate
engagement in physical activity and reduce sedentary behaviour in older
adults, especially in situations such as the COVID-19 pandemic.
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