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Brief Report

Impact of COVID-19 on the self-reported
physical activity of people with complete
thoracic spinal cord injury full-time manual
wheelchair users
Adrià Marco-Ahulló 1, Lluïsa Montesinos-Magraner2, Luis-Millán González3,
José Morales 4, Jose Antonio Bernabéu-García5, Xavier García-Massó 6

1Spinal cord injury unit, Vall d’Hebron Research Institute, Barcelona, Spain, 2Spinal cord injury unit, Physical
medicine and rehabilitation service, Vall d’Hebron Barcelona hospital campus, Barcelona, Spain, 3Department
of Physical Education and Sport, University of Valencia, Valencia, Spain, 4Faculty of Psychology, Education
Sciences and Sport Blanquerna, Ramon Llull University, Barcelona, Spain, 5Physical medicine and rehabilitation
service, Vall d’Hebron Barcelona hospital campus, Barcelona, Spain, 6Department for Teaching of Musical,
Visual and Corporal Expression, University of Valencia, Valencia, Spain

Context: The emergence of COVID-19 caused a new public health crisis, leading to major changes in daily life
routines, often including physical activity (PA) levels. The main goal of this study was to analyze the differences
in self-reported physical activity of people with complete spinal cord injuries between the time prior to the
COVID-19 lockdown and the lockdown period itself.
Methods: A sample of 20 participants with complete thoracic spinal cord injuries completed the Physical
Activity Scale for Individuals with Physical Disabilities before and during the COVID-19 lockdown.
Results: The results showed differences between the pre-lockdown and lockdown measurements in total self-
reported PA (z=−3.92; P<0.001; d=1.28), recreational PA (z=−3.92; P<0.001; d=1.18) and occupational
PA (z=−2.03; P=0.042; d=0.55). Nevertheless, no differences were found in housework PA between the
two time periods. Furthermore, the results showed differences in total minutes (z=−3.92; P<0.001;
d=1.75), minutes spent on recreational activities (z=−3.82; P<0.001; d=1.56) and minutes spent on
occupational activities (z=−2.032; P=0.042; d=0.55) of moderate/vigorous intensity.
Conclusions: Individuals with thoracic spinal cord injuries who were full-time manual wheelchair users
displayed lower levels of PA during the pandemic than in the pre-pandemic period. The results suggest that
the prohibition and restrictions on carrying out recreational and/or occupational activities are the main
reasons for this inactivity. Physical activity promotion strategies should be implemented within this
population to lessen the effects of this physical inactivity stemming from the COVID-19 pandemic.

Keywords: COVID-19, Physical activity, Spinal cord injury

Introduction
The world is currently experiencing an extraordinary
situation caused by the COVID-19 pandemic, which
has led to changes in the lifestyles of the worldwide
population, and possibly also in their physical activity

(PA) levels. This may lead to some negative health
effects. Maintaining adequate PA levels produces
health benefits and can protect the general population
from diseases such as type 2 diabetes, strokes or coron-
ary heart disease.1–3 In the case of people with spinal
cord injuries (SCI), most of the scientific literature stres-
ses the importance of PA in this population, as it is
associated with improvements in fitness, cardiometa-
bolic health and quality of life, lower levels of
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comorbidity and reductions in other negative factors
such as fatigue or pain.4–8

Even though society is aware of the benefits of PA,
a large part of the population remains physically
inactive, and this is especially true of people with
SCI.9,10 SCI can lead to a lack of physical exercise,
which can increase the impact of this injury by
adding a higher risk of secondary chronic health
complications.11 Furthermore, the lack of physical
fitness is a serious problem for the autonomy of
SCI population, and it may place them in a situation
of dependency.12

Currently, the worldwide pandemic unleashed by the
Coronavirus (COVID-19) has led to the imposition of
lockdown measures in a large number of countries
such as China, Italy and Spain.13 This quarantine is
viewed as the best way to stop the rapid spread of
infections.13 but it entails certain restrictions (e.g.
limited PA and/or the inability to move around
outside the home at will)14 which may lead to in
adverse health outcomes. These limitations affect pat-
terns of daily life and can substantially reduce energy
expenditure.15 In Spain, the lockdown was ordered
on 15 March 2020, and it lasted until 21 June 2020,
coinciding with the end of the state of alarm decreed
by the national government. However, on 4 May
2020, a plan to ease the lockdown in four phases
began to be implemented with the aim of making the
conditions more flexible until the country reached
what has been called the “new normality”.
Individuals with SCI may be particularly affected by

the difficulties and consequences associated with
COVID-19,16,17 and the reduction in PA levels can be
one of them. This population faces different types of
barriers and demotivating factors (e.g. lack of knowl-
edge, mobility problems, equipment problems and/or
a lack of financial resources for exercise programs or
equipment), often resulting in a lower frequency of exer-
cise.18 Taking in account that during the lockdown it
was impossible to attend gyms and it was more difficult
to receive specific instructions from professionals as to
how to exercise at home, we can hypothesize that the
PA levels of people with SCI were reduced during this
period.
For this reason, it is important to obtain information

about the changes that may have occurred by compar-
ing the pre-quarantine PA of people with SCI with
the PA undertaken during the lockdown. Thus, the
main objective of this study was to analyze the differ-
ences in self-reported measurements of PA among a
sample made up of people with complete thoracic SCI
prior to and during the lockdown.

Material and methods
Participants
The participants in this study were individuals living
with complete thoracic SCI from Spain who undergo
regular medical monitoring at authors institution. A
convenience sample of 20 participants with complete
motor SCI with injury levels between T2 and T12
(classified as American Spinal Injury Association
Impairment Scale A) and full-time manual wheelchair
users were enrolled in this study.

Instruments
The instrument used to assess the participants’ self-
reported PA was the Spanish version of Physical
Activity Scale for Individuals with Physical
Disabilities (PASIPD).19,20 In a study by Pérez-Tejero
et al.19 the Spanish version of PASIPD was used in
manual wheelchair users, and the scores on the scale
were correlated with the accelerometer variables. This
study found positive and significant correlations
between the PASIPD and MET average (r=0.52;
P<0.01), energy expenditure (r=0,35; P<0.05) and
duration of PA (r=0.53; P<0.01).
This scale is made up of a total of 13 items, gathering

data on the recreational activities (6 items), housework
(6 items) and occupational activities (1 item) that a
respondent has carried out over the preceding seven
days. Participants indicate how many days per week
and hours each day they do a list of activities. The
score was obtained by multiplying the average hours
per day for each item by a MET value associated with
the intensity of the activity. Thus, the energy expendi-
ture on recreational, housework and occupational
activities was obtained, as well as the overall energy
expenditure.
Additionally, this study used the PASIPD data to cal-

culate the time spent on activities considered to be of
moderate/vigorous intensity (all questionnaire activi-
ties except 1, 7 and 12). These data were calculated
because the SCI scientific exercise guidelines indicate
that moderate to vigorous physical activity is the inten-
sity of activity needed to achieve fitness and health
benefits.21

Procedure
The pre-lockdown PASIPD data were collected in
December 2019. These data were collected as part of a
previous study whose aim was to assess self-reported
PA and other variables in people with complete SCI
who were full-time manual wheelchair users. In this
case, the scale was completed by the participants in
person on the premises of the hospital.
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However, the PASIPD data during the lockdown
were collected via telephone between May 21 and 25.
As the questionnaire refers to the previous seven days,
the data obtained reflect activities performed during
the days 14–18 to 20–24 May. During this period, the
participants were in phase 0 of the deconfinement
plan. In this phase, citizens could only travel outside
their homes to go shopping, go to the doctor or phar-
macy, or travel to work (where possible). In addition,
they could also go for a walk or exercise individually
(only one hour, maximum one kilometer from home
and within a very reduced time range).
For the purposes of data collection, the same

researcher phoned each participant, read them both
the questions for each item and all the possible
answers, and wrote down the participants’ choices. All
participants completed the pre- and post-lockdown
questionnaire.
This study was approved by authors institution

ethical committee and all the participants signed a
written informed consent.

Statistical analysis
Statistical Package for the Social Sciences (SPSS) soft-
ware Version 24 (SPSS Inc., Chicago, IL, USA) was
used for statistical analysis. Firstly, the Shapiro–Wilk
test was applied to test the normality assumption. The
results showed that the variables did not meet the cri-
teria for the normality assumption, and therefore
non-parametric tests were used.
The Wilcoxon signed rank test was applied to analyze

the differences between pre-quarantine and quarantine
measurements in terms of total PASIPD and of the
scores for recreational activities, housework and occu-
pational activities both using METS and minutes of
moderate-to-vigorous physical activity. Cohen’s d was
calculated as effect size being the values 0.2 as small,
0.5 as moderate and 0.8 as large effect.22 The level of
significance was set at P = 0.05.

Results
The mean age of the participants in the sample was 45.4
(9.48) years, and they had a mean weight of 74.32
(13.35) kg, height of 174.35 (8.49) cm and time period
of 15.85 (10.09) years elapsed since injury.
The pairwise comparisons showed differences

between the pre-lockdown and lockdown measure-
ments in total PASIPD (z=−3.92; P<0.001; d=1.28),
recreational activities (z=−3.92; P<0.001; d=1.18)
and occupational activities (z=−2.03; P=0.042;
d=0.55). Nevertheless, no differences were found in

housework scores between the two moments
(z=−0.39; P=0.69; d=0.19).

With regard to pairwise comparisons between the
pre-lockdown and lockdown time spent on moderate/
vigorous intensity activities, the results showed differ-
ences in total minutes spent (z=−3.92; P<0.001;
d=1.75), minutes spent on recreational activities of
moderate/vigorous intensity (z=−3.82; P<0.001;
d=1.56) and minutes spent on occupational activities
of moderate/vigorous intensity (z=−2.03; P=0.042;
d=0.55). There were not differences in minutes spent
in housework MVPA between tests (z=−1.38;
P=0.16; d=0.28) (Fig. 1).

Discussion
The results of this study showed differences between the
pre-lockdown and lockdown measurements in terms of
total self-reported PA and in PA carried out through
recreational and occupational activities, but no differ-
ences were revealed with regard to housework activities.
These results clearly show that the bans or restrictions
placed on recreational and occupational activities
outside the home during the quarantine have affected
self-reported PA in people with paraplegia.
The new public health crisis caused by the emergence

of COVID-19 has produced changes in the everyday
routines of a large part of the population, affecting
PA levels. Authors like Hall et al.23 have suggested
the existence of a secondary pandemic related to phys-
ical inactivity and sedentary behaviors. These low
levels of PA and the associated sedentary lifestyles
have adverse health effects on the population in
general, but the impact can be even greater among the
population with SCI.24 This inactivity can lead to an
increased risk for chronic secondary health compli-
cations in this population,11 but promoting active life-
styles and increasing their PA levels can mitigate or
prevent some of these complications, can increase
their quality of life7 and prevent the emergence of the
risk factors associated with metabolic and heart
diseases.25,26

At present, it is difficult to predict the evolution and
duration of the COVID-19 pandemic and the effects it
will have on the behavior of the population even after
the pandemic is over.23 For this reason, is important
to pay attention to the PA levels of people with SCI
during this period of isolation, because this period of
inactivity might have serious consequences for their
physical fitness, which could lead to subsequent
health and independence problems such as an increased
probability of developing a cardiovascular disease or
type II diabetes.26 This population is particularly
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inactive, and as the results of this study show, during the
pandemic their PA levels have decreased, which is likely
to damage their health. Against this background,
health-related communities must plan specific strategies
to promote the practice of physical exercise in this
population during the pandemic (e.g. performing tele-
exercise interventions, providing material and guide-
lines of home-based exercise for people with SCI) in
order to avoid the consequences of sedentary behavior
and inactivity, which, as has been explained, can be
especially hard on them. Currently, due to the major
access to new technologies (e.g. computers, tablets or
smartphones),27 tele-exercise interventions can be key
to fight the inactivity produced by COVID-19 pan-
demic. However, there are still few studies that
develop this type of intervention in people with SCI,
although in the last years the number of manuscripts
focused on this topic have been increased. The current
situation can be a great opportunity to implement and
increase knowledge around the effectiveness of tele-
exercise in people with SCI. In this way, it will be poss-
ible to offer to health professionals a clear guideline to
fight against inactivity in this population.
The main limitations of this study lie in the small

sample size, the fact that quarantine data were collected

by telephone, and the capacity of PASIPD to assess the
PA. Firstly, the sample was limited by the data obtained
in the previous study mentioned above. On the other
hand, the choice to carry out the questionnaire via tele-
phone was made due to the impossibility of administer-
ing it in person and because some of the participants
did not have sufficient digital competence to complete
the questionnaire on-line. Finally, although the
PASIPD is an instrument with limitations when it
comes to assessing PA, it does have similar properties
to other self-report PA questionnaires used among the
general population,28 and it can provide valuable infor-
mation about the PA performed by the SCI population.
In conclusion, the results of this study show that self-

reported PA levels of people with complete SCI who are
full-time manual wheelchair users may have decreased
during the quarantine. Furthermore, the findings of
this study suggest that the prohibition or restrictions
on carrying out recreational and/or occupational
activities are the main reason for this inactivity.
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Figure 1 Boxplots of physical activity variables before lockdown and during lockdown. The boxes represent the 25th and 75th
percentiles, the lines represent the 95% confidence interval and the black squares represent the mean.
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