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Abstract 

Background:  Considering the confinement recommended by the World Health Organization due to the pandemic 
caused by COVID-19, many community physical exercise programmes for older adults have had their activities 
cancelled. In this context, proposing strategies to recover the possible adverse effects of the confinement period is 
pertinent. The use of self-management strategies associated with regular physical activity reduces sedentary behav‑
iour and improves physical capacity in older adults. Thus, the purpose of this study was to describe a multicomponent 
training programme combined with a self-management strategy protocol to mitigate the effects of interruptions in 
physical exercise programmes on functionality, physical capacity, mental health, body composition and quality of life 
in older adults.

Methods:  This will be a blinded, randomized and controlled clinical trial performed in São Carlos, SP, Brazil. Eighty 
older adults will be divided into two groups: multicomponent training (Multi) and multicomponent training + self-
management strategies (Multi+SM). The intervention will be performed over 16 weeks on three alternate days of 
every week, with 50-min sessions. The assessment of physical capacity will be performed before the interruption of 
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Introduction
Background and rationale {6a}
The COVID-19 pandemic is a health crisis that has 
forced the world’s population to live in confinement for 
several months in an attempt to delay transmission, avoid 
rapid advances of the disease and minimize the collapse 
of intensive care units in hospitals [1, 2]. Social restric-
tion recommendations may be a health challenge for 
the population because confinement can reduce physi-
cal activity levels, which has important impacts on mus-
cle, cardiovascular, metabolic, endocrine and nervous 
systems [3, 4]. Among the populations most affected by 
these restriction measures, older adults stand out [5, 6].

During ageing, there are numerous physiological 
changes and a consequent reduction in physical perfor-
mance as well as in the individual’s ability to maintain 
homeostasis [6]. Thus, older adults are considered more 
vulnerable than other confined groups to the onset or 
worsening of sarcopenia, frailty and cardiometabolic 
diseases, possibly leading to increased morbidity and 

physical exercise programmes (T0: initial assessment, March 2020), preintervention (T1: immediately after the return 
of the exercise programme) and postintervention (T2). The assessments of physical activity level, quality of life, mental 
health, functionality and body composition will be performed at T1 and T2.

Discussion:  The results from this MC+SM protocol will allow us to contribute clinical support to evaluate the vari‑
ables analysed and to guide future public health policies with the aim of minimizing the possible deleterious effects 
arising from the physical exercise interruption periods caused by epidemics and pandemics.

Trial registration:  RBR-​10zs9​7gk. Prospectively registered in Brazilian Registry of Clinical Trials (ReBEC) on 17 June 
2021. Registry name: Use of self-management strategies combined with multicomponent training to mitigate the 
effects of social distancing due to COVID-19 on capacity, physical capacity, mental health and quality of life in older 
adults - A blind, randomized and controlled clinical trial.

Keywords:  COVID-19, Confinement, Older adults, Multicomponent exercise, Self-management, Randomized 
controlled trial
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mortality in this population [5, 7, 8]. In addition, indi-
viduals who present chronic comorbidities also have a 
greater predisposition to aggravate the disease, which 
affects most of the population over 60 [2, 5]. Although 
confinement is an effective measure and must be strictly 
followed [9], the literature shows negative outcomes for 
older adults, especially on physical capacity and men-
tal health [9–13]. The lack of social contact is related 
to a greater risk of depression and anxiety [10], espe-
cially during a pandemic situation, as many older adults 
experience insecurities, increased concern for family 
members and grieving processes. In addition to psycho-
logical symptoms, these measures may lead to a decline 
in functionality, physical capacity and consequent mark-
ers of inactivity, such as cardiovascular, respiratory, neu-
rocognitive and musculoskeletal problems and increased 
dependence and risk of falls [9–13]. Schrempft et  al. 
(2019) observed that social isolation for older adults is 
related to a low physical activity level and longer sed-
entary behaviour. Therefore, the authors suggest that 
physical inactivity could contribute to the increase in risk 
factors related to social isolation [13].

In this context, due to the pandemic, many group phys-
ical exercise programmes had to be discontinued, and the 
older population was greatly affected [14]. While confine-
ment of older adults is important to minimize the pan-
demic situation, measures for immediate recovery after 
returning to activities and the implementation of preven-
tive strategies for further damage are needed [13]. Thus, 
regular physical exercise for older adults, especially mul-
ticomponent exercise (resistance, aerobic, flexibility and 
balance), is related to benefits and the preservation of 
physical, functional and cognitive capacity and a reduc-
tion of anxiety, risk of depression and falls. In addition, 
multicomponent training increases expectations of liv-
ing independently and improves the quality of life [6, 15]. 
However, despite a regular practice of moderate-vigorous 
exercises, the time spent in a sitting or lying position that 
generates energy expenditure ≤ 1.5 MET can reduce 
functional independence and increase mortality [16–20].

In addition, self-management (SM) policies have been 
prominent in the literature. Previous authors have shown 
SM strategies in which individuals empower themselves 
with self-care, while professionals instruct patients to 
take care of their own health, encouraging the develop-
ment of their autonomy [21]. These SM programmes are 
described as a primary mechanism for effective chronic 
disease management [22]. These programmes aim to 
establish goals for the patients, record their progress and 
plan their activities. All work is recorded and maintained 
with the patient, facilitating the personal record of goals, 
progress and strategies used [16, 23]. Among the themes 
addressed by SM strategies, there is a focus on reducing 

sedentary behaviour [16], which may have been aggra-
vated due to social distancing caused by the COVID-19 
pandemic [9, 10]. In this context, considering a possible 
decrease in physical capacity, mental health, physical 
activity levels and functionality, the association of SM 
strategies with multicomponent exercises can be a good 
strategy to mitigate the negative outcomes of social dis-
tancing periods for older adults.

Objectives {7}
The present study protocol aims to describe the design 
and methods to mitigate the effects of interruptions in 
physical exercise programmes in the pandemic context 
on functionality, sedentary behaviour, physical capacity, 
mental health, body composition and quality of life in 
older adults using self-management strategies and multi-
component training.

Trial design {8}
This study is an exploratory, blinded randomized con-
trolled trial with a parallel group approved by the 
research ethics committee of the institution (ID: 
4.126.247/2020) and registered in a clinical trial registra-
tion platform (REBEC ID: RBR-10zs97gk). This proto-
col follows the standardized guidelines proposed by the 
Consolidated Standards of Reporting Trials (CONSORT) 
and SPIRIT. The assessments will be performed at three 
stages: prephysical exercise programme interruption (T0: 
initial assessment performed in March 2020), preinter-
vention (T1: immediately after the return of the physical 
exercise programme) and postintervention (T2: immedi-
ately after the intervention protocol) (Fig. 1).

After the physical exercise programme interruption 
period, the participants will be randomized to one of 
the two study arms by an independent researcher using 
Random Allocation Software. According to the sequence 
generated by randomization, each participant will cor-
respond to a sealed and opaque envelope and then be 
allocated into one of two groups: (a) the multicomponent 
training group (Multi) and (b) the multicomponent train-
ing + SM group (Multi+SM).

Methods: participants, interventions and outcomes
Study setting {9}
This protocol is based on the SITLESS study developed in 
Europe and is being performed in São Carlos-SP, Brazil. 
São Carlos is a Brazilian municipality, 254 km from the 
city of São Paulo, and had a population of 254,484 inhab-
itants. For this study, all participants of a public physi-
cal exercise programme (“Geriatric Revitalization”) were 
invited, which could reside in any area of the municipal-
ity and with a diverse socioeconomic profile.
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Eligibility criteria {10}
The inclusion criteria were as follows: participants aged 
≥60 years old who were enrolled in the “Geriatric Revi-
talization” physical exercise programme coordinated by 
the institution prior to interruption by the pandemic. The 
patients will have agreed to participate. The exclusion cri-
teria included indication of cognitive deficit, which will 
be assessed by Mini-Mental State Examination (MMSE) 
scores <18 [24], and physical limitations that make it 
impossible to participate in any of the proposed assess-
ment tests and physical activity programmes.

Who will take informed consent? {26a}
The study procedures will be presented individually to 
participants by an investigator, and all questions will be 
clarified. After that, the informed consent form will be 
signed voluntarily by both parties.

Additional consent provisions for the collection and use 
of participant data and biological specimens {26b}
No biological specimens will be collected as part of this 
trial.

Interventions
Explanation for the choice of comparators {6b}
It is already known in the literature that multicomponent 
physical exercise has benefits for the physical and men-
tal health of older adults. Thus, to evaluate whether the 
association of SMS with multicomponent exercises can 
be a good strategy to mitigate the negative outcomes of 
the social distance period for this population, the Multi 
group will be considered a control group for comparing 
the effect of the inclusion of these techniques with the 
Multi+SM group.

Intervention description {11a}
Both groups will start the protocol activities after the 
return of physical exercise programmes. For this, the 
participants will be invited to a meeting, and they will 
receive information about sedentary behaviour. At the 
end of the meeting, informative material with these top-
ics will be offered.

Multicomponent training will be performed by the Multi 
and Multi+SM groups. The design of the programme fol-
lows the American College of Sports Medicine (ACSM) 
recommendations and considers the previous physical 
exercise programme, combining muscular strengthening, 
flexibility and balance exercises [6]. A 16-week training 
protocol will be performed on three alternate days every 
week, with 50-min sessions (Table 1). During the sessions, 
all participants will use a heart rate monitor (Polar® H10) 
to monitor HR values and the exercise intensity. The SMS 
will be performed only by the Multi+SM group. If the 
intervention programme is effective for the Multi+SM 
group, the Multi group will also be invited to participate in 
SM strategies after the end of the study.

Self‑management strategies
The self-management techniques to minimize sedentary 
behaviour will be performed by a single researcher based 
on the “self-management strategies (SMS)” protocol of 
the SITLESS multicentre study [16]. Initially, the respon-
sible researcher will perform a remote meeting (famil-
iarization stage) with each participant in the Multi+SM 
group. The main objectives of this meeting will be to 
introduce the SM protocol and establish a researcher–
participant relationship. Participants and researchers will 
establish together the functional goals for the participant 
to be more active every day, especially on days when 

Fig. 1  Study timeline. All participants were assessed three times: once before the pandemic confinement (T0: baseline), a second time after PA 
programmes return to be opened (T1) and a third time after sixteen weeks’ interventions (T2: Multi and Multi+SM)
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multicomponent exercises are not developed. These goals 
will be based on ACSM 2021 guidelines for walking or 
similar aerobic activities [26] for 150 min a week. Par-
ticipants will receive an activity diary to record the daily 
activities and goals achieved.

In addition, the Multi+SM group will also receive a 
pedometer (Decathlon OnWalk 500 Geonaute, France) 
for use during the self-management intervention to 
count data steps and motivate and encourage the partici-
pants. To this end, the researcher will provide informa-
tion material with instructions for use [16].

After the initial contact, the SM protocol will be fol-
lowed up weekly by telephone contact, with calls lasting 
up to 20 min. The objective of these contacts is to ques-
tion the participants regarding the daily activities per-
formed and the number of steps achieved in each activity 
and to encourage the reduction of sedentary behaviour. 
The SM protocol will be added concomitantly with the 
Multi protocol for 16 weeks.

Criteria for discontinuing or modifying allocated 
interventions {11b}
There will be no special criteria for discontinuing or 
modifying allocated interventions.

Strategies to improve adherence to interventions {11c}
Regular telephone calls will be performed by a physi-
otherapist with the participants to reinforce the impor-
tance of this programme.

Relevant concomitant care permitted or prohibited 
during the trial {11d}
Implementing multicomponent physical exercise or self-
management strategies will not require alteration to 

usual care pathways (including the use of any medica-
tion), and they will continue for both trial arms.

Provisions for posttrial care {30}
At the end of the intervention, in case of positive results, 
both groups will be invited to participate in an SMS 
programme.

Outcomes {12}
For this study, the physical activity level and seden-
tary behaviour are considered the primary outcomes. 
These variables will be assessed by the energy expendi-
ture (MET/hour), number of steps, cadence, transfer-
ences and the spent in each posture preintervention (T1: 
immediately after the return of the exercise programme) 
and postintervention (T2).

Secondary outcomes will be verified: (a) body compo-
sition in terms of lean mass and relative muscle mass; 
(b) functionality through an evaluation of cognition, 
mobility, self-care, interpersonal relationships, living 
and household activities and participation; (c) physi-
cal capacity according to a timed up and go test (time), 
handgrip strength, MMII strength, balance and 6-min 
walk test (distance walked); (d) mental health according 
to depressive symptoms and stress perception; (e) mobil-
ity according to a Life-Space Assessment; and (f ) quality 
of life through a structured questionnaire. The outcomes 
are detailed in Table 2, and the plans for the assessment 
and collection of outcomes are described in the “Plans for 
assessment and collection of outcomes {18a}” section.

Participant timeline {13}
The study procedures will be performed at three stages: 
prephysical exercise programme interruption (T0: initial 

Table 1  Multicomponent training

Adapted from Buto et. al., 2009 [25]

Training component Exercise Intensity Progression

Warm-up (10’) Walk and exercises with music and 
a ball

Increased progressively at moderate-
to-vigorous intensity (according to 
each individual’s fitness levels)

The progression will be performed 
by the BORG scale, and activities with 
moderate intensity will be considered 
from 4 to 6 points and intense activity 
as 7–9 points

Balance (10’) Walk in tandem, and dynamic balance 
circuits of direction and speed and 
surface changes

-- Progressive difficulty as tolerated and 
the progression of these exercises will 
be performed in relation to the support 
base, walk in circles and change of 
direction with increased speed

Muscular strengthening (20’) Strengthening for the upper limbs, 
calf exercises; lunges; sit-ups; squats; 
step up and step down

1–3 sets of 8–12 repetitions, major 
muscle groups

The exercises load will progress accord‑
ing to the individual’s suitability for the 
initial load

Flexibility/cool down (10’) Stretching of major muscle groups 
and breathing exercises

30–60 s of static stretching --
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assessment performed in March 2020), preintervention 
(T1: immediately after the return of the physical exercise 
programme) and postintervention (T2: immediately after 
the intervention protocol) (Fig. 1).

Sample size {14}
The sample size was calculated by the G*Power software 
(version 3.1.3, Kiel, Alemanha). Based on data from [22], 
we estimated that the change from baseline in sitting 
time adjusted for Accelerometery activPAL3TM acti-
graph wear time would have a standard deviation of 8.3%. 
Assuming an 80% follow-up rate, a sample of 60 (30 in 
each arm) is estimated to provide 80% power to detect a 
between-group difference in sitting time.

Recruitment {15}
Participants will be recruited from a public and regular 
physical activity programme for older adults. All par-
ticipants will be recruited from the “Geriatric Revitali-
zation” programme. This project began in 2003 and is a 
partnership between the Federal University of São Car-
los (UFSCar) and the São Carlos Educational Foundation 
(FESC). This project provides periodic physical evalua-
tions three times a year (March, July and December) and 
systematized physical exercise supervision for 100 older 
adults. The recruitment will be performed by invitation 
via a telephone call to all participants with inclusion cri-
teria who will be enrolled by the responsible research 
physiotherapists.

Assignment of interventions: allocation
Sequence generation {16a}
All participants will be randomized and allocated into 
one of two groups by an independent researcher using 
the Random Allocation Software (version 2.0, Albuquer-
que, USA). For this process, there will be no stratification.

Concealment mechanism {16b}
Initially, each volunteer will be assigned a numeric ID 
registered in the Random Allocation Software. The ran-
domization sequence will be automatically generated 
by the software and shared with an independent inves-
tigator (TDR). Thereafter, the independent investigator 
will enter the randomization information into sequen-
tially numbered, opaque and sealed envelopes.

Implementation {16c}
According to the sequence generated by randomiza-
tion software, the participants will be allocated into 
one of the following groups: a group that will follow a 
multicomponent exercise programme (Multi) and a 
group that will follow a multicomponent exercise pro-
gramme plus the self-management (SM) intervention 
(Multi+SM). The envelopes with randomization infor-
mation will be opened by the person responsible for the 
intervention programme (physiotherapist) in the pres-
ence of the participant. The professionals responsible 
for assessing all outcomes and data analysts will have 
no contact with the envelope.

Table 2  Overview of outcomes, outcome measures, instruments and assessment time

Adapted from SITLESS protocol [16]. T0 initial assessment (March/2020), T1 immediately after the exercise programme return, T2 postintervention (16 weeks after 
intervention)

Outcomes Outcome measures Instrument Assessment time

Personal information Age, sex, educational background and medical 
conditions

Self-reported T0, T1, T2

Body mass index Height and weight Stadiometer/weighing scale T0, T1, T2

Body composition Lean mass and relative muscle mass Dual-energy X-ray absorptiometry T1, T2

Functionality Cognition, mobility, self-care, interpersonal 
relationships, living and household activities and 
participation

WHODAS 2.0 T1, T2

Physical capacity Timed Up and Go (time); handgrip strength; MMII 
strength; balance and 6-min walk test (distance 
walked)

Timed Up and Go (TUG); manual dynamometer; 
30-s sit and stand test; unipodal test; and 6-min 
walk test

T0, T1, T2

Mental health Depressive symptoms and stress perception Geriatric Depression Scale—GSD-15, and Perceived 
Stress Scale (PSS-10)

T1, T2

Physical activity 
level and sedentary 
behaviour

Energy expenditure (MET/h), number of steps, 
cadence, transferences, and the time spent in sit‑
ting and lying postures in the waking period

Accelerometry system activPAL3TM actigraph (PAL 
Technologies Ltd., Glasgow, UK)

T1, T2

Mobility Life space Life-Space Assessment (LSA) T1, T2

Quality of life Quality of life WHOQOL T1, T2
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Assignment of interventions: blinding
Who will be blinded {17a}
The professionals responsible for assessing all outcomes 
and data analysts will be blinded.

Procedure for unblinding if needed {17b}
The design of this protocol is open label, with only out-
come assessors and data analysts being blinded; thus, 
unblinding will not occur.

Data collection and management
Plans for assessment and collection of outcomes {18a}
Anamnesis and body composition
When physical exercise programmes return, all partici-
pants will participate in an interview structured by a 
multidisciplinary team. In this anamnesis, the following 
data will be collected: demographic data (age, years of 
study, ethnicity, and sex), comorbidities, smoking and 
alcohol habits prior to COVID-19 diagnosis, and hos-
pitalizations in the last year. The use of medications will 
be evaluated by a pharmacist.

Body composition will be evaluated by a dual-energy 
X-ray absorptiometry (DXA) system (Discovery A; Hol-
ogic Inc., Bedford, MA, USA) according to the proto-
col described by Bijlsma et  al. [27]. Measurements of 
lean mass and relative muscle mass [appendicular lean 
mass/height2 (kg/m2)] will be obtained [28].

Functionality
The functionality assessment will be obtained through 
the World Health Organization (WHO) Disability 
Assessment Schedule (WHODAS 2.0). This assessment 
instrument was developed by the WHO to provide a 
standardized method of measuring health and disability 
cross-culturally. The evaluated domains are cognition, 
mobility, self-care, interpersonal relationships, living 
and household activities and participation [29]. For this 
study, the version administered by respondents will be 
used [29].

Physical capacity
Physical capacity will be assessed by the Timed Up and 
Go (TUG) test [30]; handgrip strength [31]; 30-s sit and 
stand test [32]; unipodal test [32]; and 6-min walk test 
[33]. These assessments will be carried out according to 
the structure presented in Table 2.

Mental health
Mental health will be assessed with instruments vali-
dated for the Brazilian population considering depres-
sive symptoms and perceived stress. The assessment of 

depressive symptoms will be performed using the Geriat-
ric Depression Scale (GSD-15). This scale has a sensitivity 
of 87% and a specificity of 82% for the cut-off score of 4/5 
[34]. Volunteers reaching 5 points or more will be consid-
ered indicative of depressive symptoms.

The Brazilian version of the “Perceived Stress Scale” 
(PSS-10) will be used to assess the level of perceived 
stress in the previous month. The final score ranges from 
0 to 40 points, with higher scores denoting a higher 
degree of stress [35].

Physical activity level and sedentary behaviour
To verify the physical activity level and sedentary behav-
iour, an accelerometry system will be used, using the 
activPAL3TM actigraph (PAL Technologies Ltd., Glas-
gow, UK) at assessment moments T1 and T2. The partici-
pant will receive guidance and will be instructed to use 
the monitor continuously for a week. The accelerometer 
data are transferred via a USB interface to the specific 
software activPAL version 8.11.6.70, which analyses data 
and estimates energy expenditure in MET/hour. This 
variable will be expressed as the average activity per day, 
excluding days that do not register the full 24 h.

The means of transference from sitting to standing dur-
ing each day will also be presented, as well as the time spent 
in each posture. Sedentary behaviour will be defined by the 
time spent per day in sitting and lying postures in the wak-
ing period. In addition, the walking time, number of steps/
day and cadence of steps will be calculated.

Life‑Space Assessment
To verify the confinement adopted by participants, the Life-
Space Assessment (LSA) questionnaire [36], translated and 
validated version for the Brazilian population, will be used 
[37]. The Brazilian translated and validated version showed 
adequate reproducibility (internal consistency of 0.92, reli-
ability with ICC of 0.97 (95% CI: 0.95 to 0.98), standard 
error of measurement: 4.12 points—3%) [37].

Plans to promote participant retention and complete 
follow‑up {18b}
For participant retention and complete follow-up, the team 
of physiotherapists and physical educators responsible for 
the multicomponent training will make motivational con-
versations during the exercises and reinforce the impor-
tance of the study programme and evaluations. As this is a 
preexisting physical activity programme, the possibility of 
continuing in the programme after the end of the study is 
expected to motivate participants. In addition, participants 
will receive reports with individual feedback on test per-
formance and leaflets to highlight the importance of each 
activity developed in the study.
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Data management {19}
Data collection will be performed by certified physiother-
apists/researchers for all tests performed. Data will be 
stored on paper (source documents) within each partici-
pant’s medical records. The documents will be archived in 
a specific storage room at the Laboratory of Research in 
Health of Older Adults (LAPESI) of the Federal University 
of São Carlos, with restricted access to researchers. Data 
entry will be performed by two PhD students (G.C. and 
S.L.) from the research team (double-check). The data will 
be stored in Microsoft repositories, and the detailed data 
management plan will be carried out by the DMP tool plat-
form. The data management plan is available from the cor-
responding author upon request.

Confidentiality {27}
All sensitive data of participants will be archived in a repos-
itory of the Institution following the GDPR. Each partici-
pant will receive a numerical code, and personal data will 
be obliterated in the analysis.

Plans for collection, laboratory evaluation and storage 
of biological specimens for genetic or molecular analysis 
in this trial/future use {33}
As seen in the “Additional consent provisions for the collec-
tion and use of participant data and biological specimens 
{26b}” section above, no biological specimens will be collected.

Statistical methods
Statistical methods for primary and secondary outcomes 
{20a}
Descriptive statistics for all variables will be obtained. 
Initially, the Shapiro–Wilk test will be used to verify the 
normality of the data distribution. The paired t test or Wil-
coxon test will be used to assess changes in physical capac-
ity on confinement, contrasting T0 and T1.

Regarding the intervention, to compare participant char-
acteristics (age, years of study, MMSE and body compo-
sition) between groups at T0, the independent t test or 
Mann–Whitney test will be used, respectively, with or with-
out normality of the data. Two-way ANOVA with repeated 
measures will be applied to assess the effect of interventions 
between groups and moments (T1 and T2) on functional-
ity, quality of life, physical capacity, mental health, physical 
activity levels, life space, body composition and sedentary 
behaviour. The effect size will be calculated by eta partial 
square (ηp2), and values of 0.02, 0.06 and 0.14 will be con-
sidered small, medium and large effects, respectively [38]. 
The results will be presented in confidence intervals, and 
the analysis will be conducted according to intention to 
treat. If any participant presents with a COVID-19 diagno-
sis, a linear regression will be performed to verify the con-
tribution of these data to the results obtained.

Interim analyses {21b}
For this protocol, interim analyses are not needed because 
this is a low-risk intervention and it is not required by the 
ethics committee and regulatory authorities.

Methods for additional analyses (e.g. subgroup analyses) 
{20b}
No additional or subgroup analyses will be performed as 
part of this trial.

Methods in the analysis to handle protocol nonadherence 
and any statistical methods to handle missing data {20c}
The analysis to handle protocol nonadherence will follow 
the intention-to-treat analysis principles (HOLLIS et  al., 
1999), with missing data processed by a multiple imputa-
tion method. Participants who do not complete the inter-
vention but who perform at least 70% of the sessions will be 
included in the statistical analysis by intention to treat.

Plans to provide access to the full protocol, 
participant‑level data and statistical code {31c}
The datasets analysed during the current study and statis-
tical code will be available from the corresponding author 
upon reasonable request, as will be the full protocol.

Oversight and monitoring
Composition of the coordinating centre and trial steering 
committee {5d}
The coordinating centre of this study is the Laboratory 
of Research in Health of Older Adults (LAPESI) from 
the Federal University of São Carlos, Brazil, directed by 
Prof. Dr. Anielle Takahashi, who will be responsible for 
recruiting, enrolling and consenting patients; organiz-
ing and conducting assessments; and coordinating the 
intervention programme. LAPESI’s PhD and master team 
will be responsible for data management and data anal-
ysis. These teams meet weekly, and the data review will 
be performed every six months on reports presented to 
the ethics committee and to the team of investigators of 
Ramon Llull University-Barcelona, Spain.

Composition of the data monitoring committee, its role 
and the reporting structure {21a}
For this protocol, DMC is not needed because this is a 
low-risk intervention and it is not required by the ethics 
committee and regulatory authorities.

Adverse event reporting and harms {22}
All serious adverse events will be reported by investiga-
tors to the ethics committee in the partial reports follow-
ing the description in the ICF.
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Frequency and plans for auditing trial conduct {23}
The quality and data review for auditing trial conduct 
will occur every 6 months with a review of all source 
documents, a review of data entry and a meeting of the 
responsible teams. In addition, reports of recruitment 
rate, data quality, protocol deviations and adverse events 
will be prepared semiannually for submission to the eth-
ics committee. All documents and data analysis will be 
available for auditing for at least 5 years after the end of 
the study. The ethics committee will meet to conduct the 
review throughout the trial period.

Plans for communicating important protocol amendments 
to relevant parties (e.g. trial participants and ethical 
committees) {25}
Regarding protocol amendments, the funding agencies 
and ethics committee as well as the coordinating centre 
and the operational teams will be notified. After ethical 
and regulatory agency approvals, the participants will be 
reconsented in the informed consent form. In addition, 
the protocol will be updated in the clinical trial regis-
try, and any deviations will be fully documented using a 
breach report form.

Dissemination plans {31a}
The results will be disseminated to the scientific com-
munity and relevant groups via publications in scientific 
journals, presentations at conferences, and reporting of 
the results in databases, Research Gate, and other social 
media (Instagram and Twitter).

Discussion
It is expected that self-management strategies combined 
with multicomponent training will be effective in mini-
mizing possible negative outcomes resulting from social 
distancing in the physical capacity, mental health and 
quality of life of older adults. In addition, we hope that 
physical intervention combined with SM can reduce par-
ticipants’ sedentary behaviour. The protocol design was 
adapted for European success studies and focuses on 
the main physical domains while considering the local 
population and individuality of each participant. For the 
current study, the protocol is easily replicable, as it uses 
accessible and low-cost materials.

In the long term, it is expected that self-management 
and health education techniques can help to provide and 
monitor public physical activity programmes in primary 
care centres, maximize the benefits and increase the 
number of older adults cared for involved in self-care at 
the end of the activity protocol. In addition, we expect 
that these techniques can be used in the monitoring of 
older adults who need to be absent from physical training 
programmes for various reasons, such as in epidemics or 

pandemics, or even in particular cases, such as absence 
due to health conditions and transport/locomotion prob-
lems, among others. Thus, if self-management strategies 
are effective, physical activity programmes can be imple-
mented through health education programmes, which 
would reduce public health expenses and assist in the 
care of a greater demand.

The authors consider the absence of accelerometry 
assessment, body composition, functionality and qual-
ity of life measurements as a study limitation. These data 
were not assessed at T0 since they were not part of the 
quarterly assessment of the physical exercise programme 
before the pandemic. However, these variables can be 
compared at T1 and T2 to verify the effect of the inter-
vention, the main objective of this study.

Trial status
Protocol version: v01 approved on June 30, 2020.

Renewal of ethical approval due to COVID delays on 
October 11, 2021, and June 09, 2022.

Date recruitment began: November 29, 2021.
Approximate date when recruitment will be com-

pleted: September 2022.

Abbreviations
ACSM: American College of Sports Medicine;; CAPES: Coordenação de 
Aperfeiçoamento de Pessoal de Nível Superior; FAPESP: Fundação de Amparo 
à Pesquisa do Estado de São Paulo; SM: Self-management; SMS: Self-manage‑
ment strategies.

Acknowledgements
The authors thank the Fundação Educacional São Carlos. This study was 
funded by Fundação de Amparo à Pesquisa do Estado de São Paulo (FAPESP) 
(Process 2020/05471-5) and Coordenação de Aperfeiçoamento de Pessoal de 
Nível Superior (CAPES).

Authors’ contributions {31b}
Each author and coauthors met all four criteria: 1) Substantial contributions to 
the conception or design of the work or acquisition, analysis or interpretation 
of data for the work; 2) Drafting the work or revising it critically for impor‑
tant intellectual content; 3) Final approval of the version to be published; 4) 
Agreement to be accountable for all aspects of the work in ensuring that 
questions related to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved. The author(s) read and approved the 
final manuscript.

Authors’ information
N/A.

Funding {4}
This study was funded by:
1) Fundação de Amparo à Pesquisa do Estado de São Paulo (FAPESP) (Process 
2020/05471-5)—role: study design, data collection, analysis and interpretation; 
writing the manuscript;
2) Coordenação de Aperfeiçoamento de Pessoal de Nível Superior (CAPES) 
(funding cod. 001)—role: data collection, analysis and interpretation; writing 
the manuscript.

Availability of data and materials {29}
The authors affirm that any data required to support the protocol will be sup‑
plied upon request.



Page 10 of 10Farche et al. Trials          (2022) 23:923 

Declarations

Ethics approval and consent to participate {24}
This study was approved by the research ethics committee of the Federal 
University of São Carlos (ID: 4.126.247/2020).

Consent for publication {32}
Not applicable—no identifying images or other personal or clinical details 
of participants are presented here or will be presented in reports of the trial 
results. Informed consent materials will be available from the corresponding 
author upon request.

Competing interests {28}
The authors declare no competing interests.

Author details
1 Department of Physical Therapy, Federal University of São Carlos, São Carlos, 
Brazil. 2 Department of Gerontology, Federal University of São Carlos, São 
Carlos, Brazil. 3 Faculty of Medicine of Ribeirão Preto, University of São Paulo, 
Ribeirão Preto, São Carlos, Brazil. 4 School of Psychology, Education and Sport 
Sciences, Ramon Llull University, Barcelona, Spain. 5 Faculty of Pharmacy 
and Food Science, University of Barcelona, Barcelona, Spain. 

Received: 4 August 2022   Accepted: 14 October 2022

References
	1.	 World Health Organization. Coronavirus disease. https://​www.​who.​int/​

emerg​encies/​disea​ses/​novel-​coron​avirus-​2019 (2020).
	2.	 World Health Organization. Critical preparedness, readiness and response 

actions for COVID-19. Interim Guid. 2020;1:1–3.
	3.	 Narici M, et al. Impact of sedentarism due to the COVID-19 home 

confinement on neuromuscular, cardiovascular and metabolic health: 
physiological and pathophysiological implications and recommenda‑
tions for physical and nutritional countermeasures. Eur J Sport Sci. 
2021;21:614–35.

	4.	 Pecanha T, Goessler KF, Roschel H, Gualano B. Social isolation dur‑
ing the COVID-19 pandemic can increase physical inactivity and the 
global burden of cardiovascular disease. Am J Physiol Hear Circ Physiol. 
2020;318:H1441–6.

	5.	 Verity R, et al. Estimates of the severity of coronavirus disease 2019 : a 
model-based analysis. Lancet Infect Dis. 2020;3099:1–9.

	6.	 Chodzko-Zajko WJ, et al. American College of Sports Medicine position 
stand. Exercise and physical activity for older adults. Med Sci Sports Exerc. 
2009;41:1510–30.

	7.	 Zhavoronkov A. Geroprotective and senoremediative strategies to reduce 
the comorbidity, infection rates, severity, and lethality in gerophilic and 
gerolavic infections. Aging (Albany. NY). 2020;31:6492–510.

	8.	 Roschel H, Artioli GG, Gualano B. Risk of increased physical inactivity 
during COVID-19 outbreak in older people: a call for actions. J Am Geriatr 
Soc. 2020;68:1126–8.

	9.	 Ferguson NM, et al. Impact of non-pharmaceutical interventions (NPIs) to 
reduce COVID-19 mortality and healthcare demand. Imperial Ac Uk; 2020. 
https://​doi.​org/​10.​25561/​77482.

	10.	 Santini ZI, et al. Social disconnectedness, perceived isolation, and 
symptoms of depression and anxiety among older Americans (NSHAP): a 
longitudinal mediation analysis. Lancet Public Heal. 2020;5:e62–70.

	11.	 Gerst-Emerson K, Jayawardhana J. Loneliness as a public health issue: the 
impact of loneliness on health care utilization among older adults. Am J 
Public Health. 2015;105:1013–9.

	12.	 Schrempft S, Jackowska M, Hamer M, Steptoe A. Associations between 
social isolation, loneliness, and objective physical activity in older men 
and women. BMC Public Health. 2019;19:74.

	13.	 Armitage R, Nellums LB. COVID-19 and the consequences of isolating the 
elderly. Lancet Public Heal. 2020;5(5):e256.

	14.	 Hall G, Laddu DR, Phillips SA, Lavie CJ, Arena R. A tale of two pandemics: 
how will COVID-19 and global trends in physical inactivity and sedentary 
behavior affect one another? Prog Cardiovasc Dis. 2021;64:108–10.

	15.	 Valdés-Badilla PA, Gutiérrez-García C, Pérez-Gutiérrez M, Vargas-Vitoria R, 
López-Fuenzalida A. Effects of physical activity governmental programs 
on health status in independent older adults: a systematic review. J Aging 
Phys Act. 2019;27:265–75.

	16.	 Giné-Garriga M, et al. The SITLESS project: exercise referral schemes enhanced 
by self-management strategies to battle sedentary behaviour in older adults: 
study protocol for a randomised controlled trial. Trials. 2017;18:1–14.

	17.	 Hamilton MT, Healy GN, Dunstan DW, Zderic TW, Owen N. Too little exercise 
and too much sitting: inactivity physiology and the need for new recom‑
mendations on sedentary behavior. Curr Cardiovasc Risk Rep. 2008;2:292–8.

	18.	 Harvey JA, Chastin SFM, Skelton DA. How sedentary are older people? A 
systematic review of the amount of sedentary behavior. J Aging Phys Act. 
2015;23:471–87.

	19.	 Koster A, et al. Association of sedentary time with mortality independent 
of moderate to vigorous physical activity. PLoS One. 2012;7:e37696.

	20.	 Tremblay MS, et al. Sedentary Behavior Research Network (SBRN) – Ter‑
minology Consensus Project process and outcome. Int J Behav Nutr Phys 
Act. 2017;14:75.

	21.	 Lima CR, Menezes IH, Peixoto MD. Educação em saúde: avaliação de 
intervenção educativa com pacientes diabéticos, baseada na teoria social 
cognitiva. Ciência Educ. 2018;24:141–56.

	22.	 Battersby M, et al. ‘Getting your life back on track after stroke’: a phase II 
multi-centered, single-blind, randomized, controlled trial of the Stroke Self-
Management Program vs. the Stanford Chronic Condition Self-Management 
Program or standard care in stroke survivors. Int J Stroke. 2009;4:137–44.

	23.	 McKenna S, Jones F, Glenfield P, Lennon S. Bridges self-management pro‑
gram for people with stroke in the community: a feasibility randomized 
controlled trial. Int J Stroke. 2015;10:697–704.

	24.	 Alexandre TD, et al. Similarities among factors associated with compo‑
nents of frailty in elderly. J Aging Health. 2014;26:441–57.

	25.	 Buto MSS, et al. Pre-Frail Multicomponent Training Intervention project 
for complexity of biological signals, functional capacity and cognition 
improvement in pre-frail older adults: a blinded randomized controlled 
study protocol. Geriatr Gerontol Int. 2019;19:684–9.

	26.	 American College of Sports Medicine. ACSM Guidelines Download 11th 
Edition. (2021).

	27.	 Bijlsma AY, et al. Diagnostic criteria for sarcopenia and physical perfor‑
mance. Age (Omaha). 2014;36:275–85.

	28.	 Baumgartner RN, et al. Epidemiology of sarcopenia among the elderly in 
New Mexico. Am J Epidemiol. 1998;147:755–63.

	29.	 Yen CF, et al. Validity and reliability of the Functioning Disability Evalua‑
tion Scale-Adult Version based on the WHODAS 2.0-36 items. J Formos 
Med Assoc. 2014;113:839–49.

	30.	 Bohannon RW. Reference values for the timed up and go test: a descrip‑
tive meta-analysis. J Geriatr Phys Ther. 2006;29:64–8.

	31.	 Fried LP, et al. Frailty in older adults: evidence for a phenotype. J Gerontol 
A Biol Sci Med Sci. 2001;56:M146–56.

	32.	 Bohannon RW. One-legged balance test times. Perceptual Motor Skills. 
1994;78:801–2.

	33.	 ATS Committee on Proficiency Standards for Clinical Pulmonary Function 
Laboratories. ATS Statement: guidelines for the six-minute walk test. Am J 
Respir Crit Care Med. 2002;166:111–7.

	34.	 Castelo MS, et al. Validity of the Brazilian version of the Geriatric Depres‑
sion Scale (GDS) among primary care patients. Int Psychogeriatrics. 
2010;22:109–13.

	35.	 Siqueira Reis R, Ferreira Hino AA, RomÉlio Rodriguez AÑez C. Perceived 
stress scale: reliability and validity study in Brazil. J Health Psychol. 
2010;15:107–14.

	36.	 Baker PS, Bodner EV, Allman RM. Measuring life-space mobility in 
community-dwelling older adults. J Am Geriatr Soc. 2003;51:1610–4.

	37.	 Simoes MD, Garcia IF, Costa LD, Lunardi AC. Life-Space Assessment 
questionnaire: novel measurement properties for Brazilian community-
dwelling older adults. Geriatr Gerontol Int. 2018;18:783–9.

	38.	 Aveiro MC, et al. Water- versus land-based treatment for postural control 
in postmenopausal osteoporotic women: a randomized, controlled trial. 
Climacteric. 2017;20:427–35.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://doi.org/10.25561/77482

	Self-management strategies and multicomponent training to mitigate the effects of the interruption of physical exercise programmes in the pandemic context on functionality, sedentary behaviour, physical capacity, mental health, body composition and qualit
	Abstract 
	Background: 
	Methods: 
	Discussion: 
	Trial registration: 

	Administrative information
	Introduction
	Background and rationale {6a}
	Objectives {7}
	Trial design {8}

	Methods: participants, interventions and outcomes
	Study setting {9}
	Eligibility criteria {10}
	Who will take informed consent? {26a}
	Additional consent provisions for the collection and use of participant data and biological specimens {26b}

	Interventions
	Explanation for the choice of comparators {6b}
	Intervention description {11a}
	Self-management strategies

	Criteria for discontinuing or modifying allocated interventions {11b}
	Strategies to improve adherence to interventions {11c}
	Relevant concomitant care permitted or prohibited during the trial {11d}
	Provisions for posttrial care {30}
	Outcomes {12}
	Participant timeline {13}
	Sample size {14}
	Recruitment {15}

	Assignment of interventions: allocation
	Sequence generation {16a}
	Concealment mechanism {16b}
	Implementation {16c}

	Assignment of interventions: blinding
	Who will be blinded {17a}
	Procedure for unblinding if needed {17b}

	Data collection and management
	Plans for assessment and collection of outcomes {18a}
	Anamnesis and body composition
	Functionality
	Physical capacity
	Mental health
	Physical activity level and sedentary behaviour
	Life-Space Assessment

	Plans to promote participant retention and complete follow-up {18b}
	Data management {19}
	Confidentiality {27}
	Plans for collection, laboratory evaluation and storage of biological specimens for genetic or molecular analysis in this trialfuture use {33}

	Statistical methods
	Statistical methods for primary and secondary outcomes {20a}
	Interim analyses {21b}
	Methods for additional analyses (e.g. subgroup analyses) {20b}
	Methods in the analysis to handle protocol nonadherence and any statistical methods to handle missing data {20c}
	Plans to provide access to the full protocol, participant-level data and statistical code {31c}

	Oversight and monitoring
	Composition of the coordinating centre and trial steering committee {5d}
	Composition of the data monitoring committee, its role and the reporting structure {21a}
	Adverse event reporting and harms {22}
	Frequency and plans for auditing trial conduct {23}
	Plans for communicating important protocol amendments to relevant parties (e.g. trial participants and ethical committees) {25}

	Dissemination plans {31a}
	Discussion
	Trial status
	Acknowledgements
	References


