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Introduction

Abstract
Background: Coronavirus 2019 (COVID-19) may be defined as a disease with pandemic characteristics. Although
social distance may be able to combat the spreading of
the virus, negative repercussions in general population´s
health may occur, especially in older people. Then, the aim
of the present case-study was to assess the effects of a 6
month-detraining period in strength and functional parameters of a previously strength-trained elderly woman.
Methods: Lower limbs maximal strength (one maximum
repetition test [1RM]), timed-up and go (TUG) and Sit to
Stand (STS) tests were performed pre and post the inactivity period.
Results: Relevant reductions in 1RM (-25.9%) and in the
number of repetitions performed in STS (-28.5%) were observed. In addition, the performance in TUG (+30.5%) was
also impaired after the detraining phase.
Conclusion: In conclusion, physical inactivity during the
COVID-19 quarantine induced important reductions in
strength and functional parameters in the elderly participant. Then, it can be recommendable that older people initiate or maintain their RT practices even at home during
this period in order to maintain optimal general health and
quality of life.

Coronavirus 2019 (COVID-19) may be defined as a
disease with pandemic characteristics. During 2020year, COVID-19 has become a public health emergency
of worldwide proportions [1], requiring then strong actions by health organizations and professionals. However, due to the absence of an effective therapeutic intervention and the significant transmission rate extensively reported, the major form of combating and reducing
the number of infections is by adopting social distance
practices, which might also help to ensure that health
systems would be able to properly meet the high health
care-related demands during this period. Although such
practice has shown to better control the virus´ spreading [1], it may also induce significant negative repercussions in worldwide population, special related to the
increasing physical inactivity level.
Compared to young individuals, older adults usually
present lower levels of physical activity [2]. Indeed, the
ability to perform distinct daily living and work physical activities, is considerably decreased during human
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Figure 1: Experimental design of the detraining period during COVID-19 quarantine.
AM: Anthropometric measurements; 1RM: One repetition maximum test in the squat exercise; TUG: Timed up and go
test; STS: Sit to stand test.

aging as a consequence of several neuromuscular impairments. Reduced levels of functional capacity in
older adults are related to lower quality of life [3], and
an increasing risk of falling [4]. In addition, such population also experiences significant reductions in muscle
strength, which reflects in an impaired performance of
daily activities (e.g. stand up; walking; climbing stairs).
Then, it is plausible to assume that older individuals
home-isolated during quarantine of COVID-19 may
present even more reduced levels of physical activity
[5]. Additionally, older individuals normally engaged in
Resistance Training (RT) programs present larger reductions in muscle strength and size when exposed to a detraining period compared to their young counterparts
and also demand higher amounts of training volume in
order to retain RT-induced previous adaptations [6].
Them, the aim of the present case-study was to
assess the detraining effects of social isolation during
COVID-19 and the consequent cessation of RT in functional and strength parameters in an elderly woman.
The initial hypothesis was that the inactivity period
would induce high-magnitude decreases in the variables assessed.

Methods
Case description
The participant in this case was a 66-year woman
(Body mass: 81.8 kg; Height: 168.8 cm; Body mass index: 29.0) who was engaged in RT practice for the last 5
years. Previous to the isolation period, RT program was
performed 3x/week, with training loads ranging from 8
to 12 maximum repetitions (RM) for each set. In each
training session, 8 exercises (Smith Machine Back Squat;
Seated row; Machine Leg Press; Machine bench press;
Knee extension; Knee flexion; Cable elbow extension;
Shoulder abduction) were performed with 2-minutes
rest intervals afforded between sets and exercises. No
chronic disease was reported before the beginning of
Camargo et al. Int J Sports Exerc Med 2020, 6:180

the study. Also, the participant was free from any muscle or skeletal injury and negatively responded all the
questions in the PAR-Q. Before initiating the study, the
participant was informed about all the details and procedures adopted during the study, read and signed a
consent form. In addition, the voluntary was also familiarized with the testing procedures. The study followed
all the norms of the Brazilian National Health Council
(CNS), according to the 510/2016 resolution.

Procedures
The detraining period lasted from March to September of the 2020 year. During this period, participant abstained for every strength training practice,
with a self-reporting reduction in physical activity levels. Assessments of anthropometric parameters, muscle strength and functional fitness were performed for
both pre and post the social isolation period (Figure 1).
A 10-minute period was afforded between each test.
The assessments in the pre-moment were performed
72 hours after the last RT session. All testing procedures
were supervised by the same researcher. The participant was provided with a standardized verbal encouragement during the tests.

Anthropometric parameters
Height (centimeters) and body mass (kilograms)
were assessed before and after the detraining period.
To evaluate height and body mass, a stadiometer/mechanical scale (SECA, model 220, Germany) with precisions of 0.1 cm and 0.1 kg, respectively, was used. Both
parameters were assessed prior to all physical performance tests. The Body Mass Index (BMI) was also calculated (kg/m2).

Maximal dynamic strength
One repetition maximum test (1RM) in Smith Machine Back Squat (1RMSQUAT) exercise was adopted in
order to assess lower limbs maximal strength. The par• Page 2 of 4 •
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Table 1: Pre and post 6-month-detraining period values for
anthropometric measurements.
Variables

pre

post

∆ (%)

BM (kg)

81.8

83.6

2.2

Height (cm)

168.8

168.9

0.05

BMI

29

29.6

2

WC (cm)

81.5

84.2

3.31

BM: Total body mass; BMI: Body Mass Index; WC: Waist
Circumference; kg: kilograms; cm: centimeters
Table 2: Pre and post 6-month-detraining period values for
the variables assessed.
Variables

pre

post

∆ (%)

1RM (kg)

54.0

40.0

-25.9

TUG (s)

7.2

9.4

30.5

STS (reps)

14

10

-28.5

1RM: One repetition maximum test in the back squat
exercise; TUG: Time-up and go test; STS: Sit-to-stand test;
kg: kilograms; s: seconds; reps: number of repetitions

ticipant was already previously familiarized with the
exercise and the testing procedures during the years of
training. All procedures were performed according to
previous recommendations [7]. The data are expressed
in kilograms (kg).

Timed Up and Go test (TUG)
The test consisted of standing up from a chair, walking 2.44 m, and turning and returning to the initial seated position. The test was administered according to
previously described instructions from Pereira, et al. [8].
The data are expressed in seconds (s).

Sit to Stand test (STS)
The test consisted of standing up from a chair and
returning to the initial seated position, completing as
many repetitions as possible in 30 s. The test was administered according to the recommendations of Hallage,
et al. [9].

Results
The pre and post-inactivity anthropometric measures are presented in Table 1. For body mass and waist
circumference, absolute increases of 1.8 kg and 2.7 cm
were observed, respectively.
The pre and post-inactivity strength and functional
measures are presented in Table 2. For 1RMSQUAT, an absolute decrease of 14.0 kg was observed. For TUG, an
increase of 2.2s was observed and, for STS, an absolute
decrease of 4 repetitions performed was observed from
the pre to post-inactivity period.

Discussion
The aim of the present case-study was to assess the
effects of inactivity during the COVID-19 quarantine
period in strength and functional parameters of an elCamargo et al. Int J Sports Exerc Med 2020, 6:180

derly woman. Confirming the initial hypothesis, large
reductions were observed in the dependent variables
assessed.
Studies investigating the effects of detraining in elderly population during this pandemic period may bring
relevant information about the eventual deleterious effects of the inactivity in general health-related parameters and help health-professionals to better implement
exercise-programs during this phase in order to counteract these undesired negative outcomes. However,
due to the scarce number of similar investigations, possible comparisons with our results become limited.
Elevated muscle strength-levels are strongly correlated to lower risk of all cause-mortality [10,11]. Elderly people can beneficiate from RT-programs in order
to improve their performance in daily tasks, as walking,
standing up, climbing stairs [11], which in turn may
also increase independence-levels. In addition, higher
strength levels also seem to negatively associate with
depressive symptoms [12] and risk of falls [13]. Then,
the cessation of RT-programs may bring relevant negative effects in the quality of life of these population.
The effects of muscle strength-detraining seem to be
more pronounced in the older population compared to
their younger counterparts. Decreases of higher magnitude have been described in muscle cross sectional
area, where older individuals seem to demand a higher training volume (number of sets) in order to maintain the morphological adaptations previously acquired
during a RT program when compared to young adults
[6]. However, muscle strength seems to decrease in a
smaller rate when compared to muscle size. Indeed, a
32-week detraining phase was not sufficient to reduce
maximal strength to baseline levels in older subjects [6].
The maintenance of strength gains during a detraining
period has been mainly attributed to neural adaptations, as muscle size returns more rapidly to pre-training
levels during detraining [14].
Comparisons between the decreases in maximal
strength observed in our study and other investigations
must be done with some caution, especially due to the
long detraining period adopted and the training experience of the participant of this study. Pereira, et al. [8]
and Blocquiaux, et al. [15], for example, reported a reduction of 18.1% and 10.0% (respectively) in maximal
strength of lower limbs in elderly individuals. The short
detraining period (6 weeks and 12 weeks, respectively)
and the participants´ lack of previous experience in RT
may help to explain the distinct results between the current study and the aforementioned investigations.
It is also interesting to note that the relative decreases induced by the detraining period were higher in
strength compared to functional parameters in the current study. These results corroborate previous findings
from Pereira, et al. [8]. However, some methodological
• Page 3 of 4 •
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differences must be considered in an attempt to compare both studies, since high-speed power training and
a short detraining period (only 6 weeks) was adopted
during the intervention of Pereira, et al. [8]. Then, based
on the smaller percentage decrements in functional task
(STS) observed in the latter (-2.8%) compared to the
current study (-28.5%), it can be suggested that older
individuals can experience smaller decrements in functional performance during the cessation of the training
program when submitted to high-speed RT-protocols,
although further investigations should be implemented
in order to confirm such hypothesis.

Conclusions
Based on the results observed in the present study,
the inactivity period during the COVID-19 period may
bring relevant decrements in strength and functional parameters for the elderly individual, which, in turn, may
induce a higher level of dependence and an increased
risk of falls in this population. Then, health professionals
should be aware of these effects and aim to implement
strategies to minimize them.
It is important to note that this is only a single case
study and its significance should be judged on that basis. Then, future studies with large samples and proper
statistical analysis must help to clarify these findings.
However, this case study raises a question: what would
be the exact damage caused by social isolation during
the COVID-19 period in elderly´s health? This question
opens the door for further discussion and investigation.
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