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Introduction

To reduce the spread of the severe acute
respiratory syndrome coronavirus delta
variant (COVID-19 delta) virus and
minimise transmission within school
settings, governments worldwide have
introduced new school guidelines for
using face masks (Spitzer, 2020). These
increased measures aim to reduce the
spread since the data shows that the
coronavirus delta variant is highly trans-
missible among children with increased
infection rates (Lechien & Saussez, 2021).
In Australia, the New South Wales Gov-
ernment made it mandatory for students
to wear face masks in secondary schools
(Year 7 to 12) and allowed it to be
optional in primary (Kindergarten to
Year 6) schools. Health orders in South
Korea and Spain require primary and
secondary school students to use face
masks (Cha, 2021; Guell, 2021). While in
the United Kingdom, secondary school
students are required to wear face masks
if the number of COVID cases increase
in their community (England, 2021).
Even if slightly different, these guide-
lines to use face masks align with World
Health Organization’s recommendations
where minimal distancing from oth-
ers is not possible (Krishnaratne et al.,
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Commentary: Face masks in
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2020). However, the World Health Or-
ganisation’s recommendations related to
physical education (PE) is that special
considerations may be required if face
masks significantly hinder the learning
process and negatively impact the de-
livery of the curriculum (Krishnaratne
et al., 2020).

Even though there is a strengthen-
ing of broad recommendations being
disseminated by health experts to the
broader community, there is a lack of
evidence-based guidelines for schools
to deliver PE lessons. This paper ex-
plores the potential effect of students
wearing masks in PE to propose key
considerations for using face masks in
those lessons during the COVID-19
delta wave. This commentary begins
with a description of the central purpose
of wearing masks during the COVID-
19 pandemic. It will also discuss the
transmission of COVID-19 to reinforce
the purpose of wearing masks. Next,
the effect of face masks on movement
potential will be explored, followed by
an awareness of potential implications
for student wellbeing in PE classes. The
paper ends with a short discussion on
considerations for PE teachers in the
uncertain pandemic environment.
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Central purpose of the masks

The health and wellbeing basis for us-
ing face masks in the context of the
COVID-19 delta wave of the pandemic
has been continuously revised and up-
dated. Research published in 2021 sug-
geststhe main modes of coronavirus delta
variant transmission occurs when an in-
fected person ejects virus particles from
their respiratory tract, which an exposed
person can absorb through the mouth,
nose, or eyes (Hui et al., 2020). Further-
more, growing research suggests trans-
mission of dispersed solid particles or lig-
uid droplets can travel up to 9m (Hui et
al., 2020; Lietal., 2020) and could poten-
tially be suspended in the air temporar-
ily (Chiu et al., 2020), especially indoors
where there can be little air turbulence.
One of the factors influencing the dis-
tance travelled and suspension in the air
is the droplet size (Li et al., 2021). Tiny
droplets ejected from an infected person
are more likely to evaporate faster than
larger droplets, and both will evaporate
outdoors faster than in an indoor envi-
ronment (Lietal., 2021). Face masks can
provide protection against the droplets
ejected from an infected person with
the highly contagious coronavirus delta
variant, although additional preventative
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strategies such as regular testing, proac-
tive hygiene practices, and social distanc-
ing may also be required (Chiu et al.,
2020). The level of protection provided
by face masks can vary across the differ-
ent types available, i.e. from cloth style
coverings and surgical masks to filter-
ing facepiece level 2 respirators (O’Kelly,
Arora, Pirog, Ward, & Clarkson, 2021).
Moreover, the level of protection appears
to be relatively stable and independent
of sustained activity or duration of wear
(Asadi et al., 2020).

Some countries may obligate the use
of face masks in outdoor activities, even
though there appears to be a reduced risk
for the spread of the coronavirus delta
variant (Bulfone, Malekinejad, Ruther-
ford, & Razani, 2021). However, in the
outdoorenvironment, face masks can still
reduce the movement of aerosol parti-
cles spreading caused by aerodynamic ef-
fects of motion, hence reducing the risk
of transmission and increasing student
safety (Blocken, Malizia, Van Druenen,
& Marchal, 2020). Moreover, for physical
activities such as walking, bicycling, hik-
ing, and jogging, atleast 5m of social dis-
tancing has been recommended (Nyen-
huis, Greiwe, Zeiger, Nanda, & Cooke,
2020). Even though face masks are re-
garded as effective in reducing transmis-
sion, social distancing during PE in com-
bination with face masks mayimprove the
level of protection from coronavirus delta
variant. The final decision to use masks
in outdoor or indoor PE classes needs
to be determined by the local health au-
thorities and government policies, which
take into account infection levels, public
health status and the latest evidence for
reducing transmission.

Effect of face masks on
movement potential

There is limited research examining the
impact of face masks on participation,
health and wellbeing in PE lessons. The
central purpose of face masks is to min-
imise airflow resulting in a reduced like-
lihood of viral transmission. For PE stu-
dents engaged in movement activities,
the reduced airflow has the potential to
reduce the capacity of students to exert
themselves. This reduced airflow may

influence high-intensity movement ac-
tivities.

One study by Tornero-Aguilera, Ru-
bio-Zarapuz, Bustamante-Sanchez, and
Clemente-Sudrez (2021) examined the
effect of surgical mask use on trained
runners’ performance and physiological
measures. The findings showed that
wearing the surgical mask significantly
reduced performance in a 400 m running
test and blood oxygen saturation, lead-
ing to increased perceived exertion and
stress. These results are consistent with
another study on the athletic population
using a graded treadmill test (Driver
et al,, 2021). Driver et al. (2021) suggest
that the use of surgical masks increases
the likelihood of lower blood oxygen
saturation and raised values of perceived
exertion due to cloths masks reducing
maximal oxygen consumption by 29%.
In studies during resistance training
movement activities, face masks can
hinder sufficient exertion, preventing
study participants from attaining similar
metabolic responses as when not wearing
a mask (Andre et al., 2018; Motoyama,
Joel, Pereira, Esteves, & Azevedo, 2016;
Ramos-Campo et al., 2021).

Exploratory investigations to date
have shown face masks to reduce car-
diorespiratory capacity and, more specif-
ically, ventilation in high-intensity incre-
mental exercise (Fikenzer et al., 2020).
However, face masks have little effect in
low to moderate intensity movement ac-
tivities, as the physiological demands are
lower. For example, Roberge, Kim, and
Benson (2012) showed that 20 healthy
young adults using face masks during
one hour of low to moderate-intensity
physical activity do not significantly
affect performance or perceived exer-
tion. Similarly, a recent multiple cross-
over trial study for healthy volunteers
found that one hour of low-moderate
intensity exercise with a surgical mask
had no effect on heart rate and blood
pressure even though the subjects ex-
perienced a slight decrease in arterial
oxygen content. In the study, conducted
by Fikenzer et al. (2020), 12 healthy
adult males were examined for the effect
of surgical masks and FFP2/N95 masks
on cardiopulmonary exercise capacity.
In the randomised cross-over study, both
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masks had a marked negative impact on
exercise parameters such as maximum
power output and oxygen uptake, and
furthermore, the masks were perceived
by participants as impacting breathing
resistance. Similarly, in another ran-
domised cross-over study investigating
the effects of medical face masks on
performance in well-trained athletes,
Egger et al. (2021) found that wearing
a face mask was also associated with
a significant reduction in maximum
power output, but not associated with
a change in submaximal performance
during a stepwise incremental exercise
test to exhaustion.

Based on explored research, surgical
face and cloth face masks may have little
or no negative impact on physiological
demands of low to moderate intensity
movement activities. It appears that oxy-
gen saturation may decrease during low
tomoderate movement activities, withno
negative impact on health and wellbeing.
However, high-intensity movement ac-
tivities may be affected by the use of face
masks. If government health orders or
school policies direct teachers to enforce
mask-wearing during PE classes, exer-
cises performed at moderate and lower
intensity may be better suited under such
enforced circumstances.

Wearing face masks in
PE—awareness of potential
health issues

There is limited research on the impact of
face masks and types of masks (i.e. cloth
or surgical) on students in PE. The im-
pact of face mask usage on the teaching
and learning in PE could be an impedi-
ment, especially where students mobilise
both cognitive and physiological capabil-
ities to effectively engage in the lessons,
which may compromise student learn-
ing and their health and wellbeing. Cur-
rently, there is little published data on the
potential adverse effects of wearing face
masks in PE or physical activity. How-
ever, education authorities and schools
need to be proactive in supporting stu-
dent wellbeing; hence risk assessment of
students wearing face masks in PE lessons
needs to be considered. Students with
underlying respiratory conditions such
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as chronic asthma should have a med-
ical assessment to assess the impact of
wearing a mask during PE lessons and,
if required, receive an exemption from
wearing a mask. Based on anecdotal re-
ports (Davison, 2020), students health
in PE may be at risk due to higher lev-
els of carbon dioxide which is breathed
in (hypercapnia) and a partial decrease
in oxygen leading to hypotension (hy-
poxemia). Potential side effects from
mask-wearing warrant further investiga-
tion into the likelihood of hypercapnia
and hypoxemia whilst engaging in phys-
ical activity (Shein et al., 2021).

During PE lessons, the intensity level
canvaryand require varying demands on
the cardiovascular-respiratory system to
supply the exercising muscles with blood,
oxygenand remove waste products. After
the cessation of PE lessons, students will
tend to move to their next subject lesson.
Most often, the cardiovascular-respira-
tory system will return to resting lev-
els after PE before commencing the next
lesson; however, the system may con-
tinue to be activated for a substantial
amount of time. In PE, if students are en-
gaged continuously in a four-sided soccer
game for 50 min at a high intensity (near
maximal effort), heart rate is more likely
to remain slightly elevated compared to
normal for a more extended time rela-
tive to low intensity and shorter duration
(Romero, Minson, & Halliwill, 2017). Af-
ter PE, depending on the duration and
intensity of the lesson activities, students
mightbe atan increased risk of post-exer-
cise syncope, which is exhibited by slight
cognitive confusion and impaired vision
(Smith & Ainslie, 2017). Roberge and
colleagues (Roberge et al., 2010) showed
that a face mask could slightly increase
inhalation and exhalation resistance, re-
sultinginaslightincrease in the activity of
therespiratorymuscles. Therefore, we re-
inforce the need for an active cool-down
at the end of the PE lessons to support
the recovery of the physiological systems
to accelerate the return to normal before
students might be required to wear their
mask going to the next lesson.

Recommendations

Government health orders and educa-
tion authority guidelines concerning stu-
dents wearing masks on school premises
should be followed. If wearing of masks
by students in PE lessons is mandated,
we recommend the following pedagogi-
cal modifications:
== Lesson intentions and success criteria
should be broad and flexible
== Use of small group activities with
reduced movement space
== Modified rules which reduce the
intensity of the movement activities
== Students actively and frequently
collaborate with the teacher in
shaping the educational experiences
which maintain student wellbeing
Increased access to regular rest breaks
Inclusive activities involving students
unable to wear a mask due to medical
conditions
== Active cool-down at the end of the
lesson

Suchrecommendations mentioned above
complement the general guidelines rec-
ommended to avoid virus spreading,
such as regular hand washing and social
distancing.

Conclusion

The current COVID-19 pandemic is con-
tinuously changing with new variants
such as the delta and the mu variant of
COVID-19 (Uriu et al., 2021). Educa-
tion authorities and teachers need to be
agile and able to adapt to the changing
pandemic environment. Based on the
limited evidence to date, the recommen-
dations are suggested in conjunction with
the authors’ extensive paediatric exercise
science experience. The latest health or-
ders and recommendations on the use
of face masks by government authorities
need to be followed to ensure the safety
and wellbeing of students. In summary,
face masks offer a degree of protection
from transmission and may impact the
intensity of PE movement activities.
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