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Abstract

The World Health Organization recommends wearing facemasks in public. Some have reported
detrimental concern that these may affect the cardiovascular (CV) system during physical activity.
The current study aims to evaluate the effect of two weeks of high- (HIIT) or moderate-intensity
interval training (MIIT) with respiratory masks on women’s CV function. Thirty six healthy female
volunteers were randomly divided into 6 groups (age; 25-45 years and BMI; 23 kg/m2) including:
HIIT with N95 (HIIT-N95 mask), and surgical (HIIT-SUR mask) masks, MIIT with N95 (MIIT-N95
mask), and surgical (MIIT-SUR mask) masks, and HIIT (Nomask + HIIT) or MIIT (Nomask + MIIT)
without masks groups. Three-weekly HIIT (2-4 bouts of 20-60 second intervals at 80-90% and or
60-70% of HRmax, interspersed by 4 min at 65% HRmax), MIIT (4 bouts of 4 min intervals at 5575
HRmax, interspersed by 15-60 seconds between intervals) was performed for 2 weeks. Cardiovascular
parameters were devalued by ECG and Oximeter pulse systems. A bout of the moderate and high
intensity running on treadmill, while women wearing surgical and in particular, N95 face masks, causes
significant transiently increase in HR, SBP, rate pressure product (RPP) and insignificant change
in SP02% at first and after two weeks of HIIT and MIIT, as compared to control group. Two weeks
of HIIT led to greater improvement in exhaustion time and VO2max on treadmill and insignificant
reduction in resting cardiovascular parameters, when compared to MIIT groups. In healthy women,
wearing respiratory masks during exercise is safe, and associated with only temporary changes of
cardiovascular parameters. Overall, performing two weeks of HIIT with respiratory masks improved
performance, and wearing respiratory masks during exercise training was safe in healthy women and
was associated with only transient changes in CV parameters.
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Extended Abstract

Background and Purpose

Coronavirus, first diagnosed in China in December 2019, has spread rapidly around the
world (1,2). Its rapid spread has led to the postponement of almost all sport events (3).
Participating in physical activity is one of the main components of maintaining a healthy
lifestyle. Regular exercise in a safe environment free from any pathogens is also an
important strategy for a healthy lifestyle, especially in a coronavirus crisis (4). The use
of masks and observance of social distance has been introduced as one of the important
and low-cost methods of controlling this disease during the pandemic period (5). The aim
of this study was to evaluate the acute (response) and chronic (adaptation) effects of two
weeks of functional exercise with bodyweight with different intensities with and without
respiratory masks on cardiovascular indices in middle-aged women.

Materials and Methods

In this quasi-experimental study, after sending a call to the university and the city and
then examining the female volunteers based on the inclusion and exclusion criteria, a
total of 36 women in the age range of 20 to 45 years were selected. They were randomly
divided into six groups: surgical mask + high-intensity intermittent exercise (Sur +
HIIT), N95 mask + high-intensity intermittent exercise (HIIT + N95), surgical mask +
moderate-intensity intermittent exercise (Sur + MIIT), N95 mask + moderate-intensity
performance training sessions (N95 + MIIT), moderate-intensity performance training
+ no mask (without mask + MIIT), high-intensity training session + no mask (no mask
+ HIIT). HIT and MIIT functional periodic exercises were performed in three sessions
per week for two weeks with moderate intensity (50 to 60% MHR) and high intensity
(80 to 90% MHR). The training program in the present study included performing
various movements including air squat, swimming, lunges, long knees, long jumps with
jumping, butterfly, jumping squats, sitting leg rotation, and back extensions, which were
performed under the principle of overload. In summary, depending on the type of HIIT or
MIIT exercise, the above movements were performed in 2 to 4 sets, with 2 to 4 repetitions
of 20 to 60 seconds, with 15 to 60 second rest intervals between repetitions. In addition,
a rest period of 3 to 5 minutes between sets was considered (15-17). Cardiovascular
parameters were assessed by ECG and pulse oximeter.

Findings

Implementing high and medium intensity running protocol on the treadmill causes
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a significant temporary increase in heart rate (HR), systolic blood pressure (SBP),
diastolic blood pressure (DBP) and workload on the heart (RPP) before and after 2 weeks
of HIIT and MIIT functional training in women of different groups while wearing both
types of masks compared to the control group without masks. This increase was more
noticeable during high-intensity running, especially in the HIIT training groups with
NO95 mask compared to the control group without mask (P < 0.05). Two weeks of HIIT
and MIIT exercises, a significant increase in the exhaustive time was observed during
the implementation of high-intensity running protocols on the treadmill. However, this
change was not statistically significant for VO2max between the surgical mask groups
and N95 compared to the control groups. Also, high-intensity activity with wearing
respiratory masks did not have a significant effect on hemoglobin saturation of oxygen
(SP02) compared to other groups and caused a significant reduction in resting CV
parameters in women compared to MIIT groups.

Conclusion

In summary, the results of the present study show that exercise using a surgical mask
or N95 was associated with little changes in cardiovascular parameters in middle-aged
women. Therefore, wearing face masks during physical activity is safe in healthy women
and is associated with only little changes in cardiovascular parameters. Two weeks of
weight-based HIIT and MIIT exercise improved body function, but did not completely
curb the partial effects of running at different intensities on the treadmill while wearing
surgery and N95. Future studies should evaluate the effect of longer training periods
while wearing face masks on healthy individuals and, if closely monitored, on older
individuals.

Article Message

Physical activity in women with breathing masks may help alleviate the concerns of
people wearing masks during exercise in the club environment during the COVID-19
pandemic and prevent obesity associated with inactivity during this pandemic.
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