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Abstract

The use of  masks has to do for everyone who does activities outside the home. This 
applies when people perform physical activities outside the home. The study aims 
to determine the effect of  using a mask on the leukocytes total when doing physi-
cal activity running. The research method used an experiment with a randomized 
pretest-posttest comparison group design. There are 5 participants. Data were col-
lected through a running test. The data analysis technique used Paired Sample T-
test and Independent T-test. The results of  the paired t-test concluded that there 
was a significant effect (0.03 < 0.05) on the number of  leukocytes between before 
and after doing a maximum activity without a mask. Meanwhile, participants who 
wore masks did not show any difference in the number of  leukocytes before and 
after maximum physical activity (0.13 > 0.05). The results of  the independent t-
test concluded that there was no difference in the number of  leukocytes before and 
after maximum activity without a mask with wearing a mask. The results of  the 
study have implications for understanding various physical activities in increasing 
the number of  leukocytes, but the use of  masks does not affect maximum physical 
activity.
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INTRODUCTION

Physical activity such as running or other 
sports during the Covid-19 pandemic must be 
carried out by health protocols so that the spread 
of  the virus is controlled. The Covid-19 pande-
mic has increased the intensity of  exercise or ma-
ximum physical activity such as runners (DeJong 
et al., 2021). Everyone performs physical activity 
between individuals with each other depending 
on the individual’s lifestyle and other factors. 
Physical activity that is planned, structured, car-
ried out repeatedly including physical exercise 
as part of  physical activity. It is physical work 
involving the body’s locomotor system aimed at 
carrying out daily life activities if  physical activi-
ty has a specific purpose and is carried out with 
certain rules systematically such as the existence 
of  time rules, pulse targets, number of  repetitions 
of  movements and others called exercise. At this 
time, maximum physical activity can still be car-
ried out regularly and systematically. They have 
to follow government regulations.

The government recommends everyone 
implement 5M behaviour in preventing the wider 
spread of  the virus. One of  the rules of  5M is to 
wear a mask. Masks are recommended to always 
be worn when outside the home and during daily 
activities. This also applies to residents who carry 
out sports activities outside the home are required 
to wear masks, because physical activity provides 
many benefits to everyone. The simplest way 
to increase immunity is to do physical activity/
sports and get enough rest and sleep. Even light 
physical activity, such as aerobics for 30 minutes, 
can activate the work of  white blood cells, which 
are the main components of  immunity in blood 
circulation.

However, what if  physical activity is done 
by wearing a mask. As we know that masks for 
some people are uncomfortable to use and bre-
athing is not easy. If  physical activities such as 
running are carried out using a mask, this can 
provide uncomfortable breathing conditions. Alt-
hough for some people wearing a mask is not a 
problem, because everyone’s activity needs are 
different (Adhitya, 2016). This is also because 
people’s immune needs are different (Ariestika & 
Agung Nanda, 2020). 

Therefore, this study was conducted be-
cause each person’s physical activity has different 
needs and the desired impact of  each person is 
also different. Many studies have been conducted 
related to maximum physical activity that affects 
the health of  everyone. Maximum physical activi-
ty is carried out to maintain health (Supriyoko & 

Mahardika, 2018). The results of  the same study 
were shown by Resmanto (2017) that maximum 
physical exercise increased the number of  leuko-
cytes and the administration of  vitamin C did not 
reduce the number of  leukocytes. In addition, 
physical activity can also prevent the transmis-
sion of  the virus in the body (Hemilä, 2017; da 
Silveira et al., 2020; Abobaker, Alzwi, & Alrai-
ed, 2020). Different findings stated that strenuous 
activity has an impact on decreased immunity if  
it is done irregularly (Nieman & Wentz, 2019). 
Thus, exercise affects leukocytosis and hemosta-
sis in both men and women (Sand, 2013; Sellami 
et al., 2018; Apollo Sinaga et al., 2017). It gave a 
different impact (Neves et al., 2015).

From previous researches, it is known that 
maximum physical activity can have an impact 
on a person’s health, as can differences in the 
number of  leukocytes. However, this study is dif-
ferent from the previous one because it focuses 
on the study of  leukocyte counts for people who 
carry out maximum physical activity either using 
a mask or without a mask. This started from a 
phenomenon that occurred in society that masks 
caused discomfort during exercise and everyone 
felt that they lacked space to breathe. Moreover, 
maximum physical activity such as running usu-
ally spurs faster breath movements. 

So, this study aims to determine the impact 
of  using masks on people who do maximum phy-
sical activity on the number of  leukocytes. The 
results of  the study are expected to be useful in 
understanding everyone to carry out a maximum 
physical activity such as running while still using 
the correct mask so that the mask used is a good 
medium in maintaining health from the spread of  
the coronavirus.

METHODS 

Participants were 5 people for each treat-
ment group. The research sample was taken using 
non-probability sampling with the purposive sam-
pling technique. The research was conducted at 
the Laboratory of  the Faculty of  Health Sciences 
Uncen Jayapura and HI Laboratory Diagnostic 
Center. It was conducted from July 2021-Novem-
ber 2021. 

The data was collected through tests for 
maximum physical activity. It used Multistage 
Fitness Test. The maximum physical activity test 
for running is carried out on an open field track of  
20 meters with a track width of  1-1.5 meters (Su-
kadiyanto & Muluk, 2011). The run activity was 
measured using a standard time measurement of  
30-90 seconds. The test activity was carried out in 
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the form of  running back and forth on a 20-me-
ter field track. The running test activity was car-
ried out 2 times. In the first test, the participants 
ran without wearing a mask. While the second 
test, participants ran using masks. Leukocyte 
measurements were carried out at the HI Labo-
ratory Diagnostic Center. Leukocyte measure-
ments were carried out after the participants did 
running activities. the implementation of  MFT is 
based on patented audio, so the researcher only 
records the results that have been shown by the 
participants.

The type of  research was an experimental 
design with a randomized pretest-posttest com-
parison group. The following is the research de-
sign.

 The data analysis technique was obtained 
using statistics with a significance level of  5% 
through the help of  SPSS. The data is presented 
in the form of  descriptive statistics. However, be-
fore the data was processed using Paired Sample 
T-test and Independent T-test, the data were test-
ed for normality using Kolmogorov Smirnov. The 
results of  the data normality test showed that the 
leukocyte count variable data before maximum 
physical activity and the leukocyte count variable 
after maximum physical activity were normally 
distributed (Sig value > 0.05). Because the data is 
normally distributed so that it meets the criteria 
for a different test through the t-test. The follow-
ing are the results of  the data normality test.

Variable
Without Mask Using Mask

Sig.Value Sig.Value

Leukocyte Count 
Before Maximum 
Physical Activity

0.91 0,82

Leukocyte Count 
After Maximum 
Physical Activity

0.99 0,99

RESULTS AND DISCUSSION

The following is data on the number of  res-
pondents’ leukocytes before and after doing a ma-

ximum physical activity without using a mask;
Table 1 concludes that there are differen-

ces in the number of  leukocytes of  participants 
before and after participants perform maximum 
physical activity without using a mask. From the 
results of  the average value, it is also known that 
there is an increase in the value before and after 
doing maximum physical activity. The same re-
sults were shown by participants who wore masks 
when running (maximum physical activity). The 
number of  leukocytes has changed even though 
maximum physical activity is carried out using a 
mask, as shown in the following Table 2 data.

However, the results of  the test using the 
Paired Sample T-Test show that there is a dif-
ference in the mean value between the number 
of  leukocytes before maximum activity and the 
number of  leukocytes after doing a physical ac-
tivity without a mask is 1.06 and the significance 
value of  the paired t-test is 0.03 < 0.05, it means 
that there is a significant difference between the 
number of  leukocytes before and after perfor-
ming maximal activity without a mask. The data 
can be seen in Table 3 below.

Table 3 also concludes that there is a dif-
ference in the mean value between the number 
of  leukocytes before maximum activity and the 
number of  leukocytes after doing physical activi-
ty with a mask is 2.14. However, the results of  the 
paired t-test were 0.13 > 0.05, it means that there 
was no significant difference between the number 
of  leukocyte before and after performing a maxi-
mal activity with a mask. Thus, it can be conclu-
ded that participants who performed maximum 
physical activity (running) either using a mask or 
without a mask showed changes in the number of  
leukocytes. 

So, it can be understood that the maximum 
physical activity that has been carried out in ex-
cess affects changes in the number of  leukocytes 
(Nieman & Wentz, 2019;  Sinaga, Sinaga, & Si-
naga, 2017; Marpaung, Sinaga, Rismadayanti, 
Ginting, & Fitri, 2018). The same study is sho-
wed by Apollo Sinaga, et.al. (2017) that 10 parti-
cipants have increased the number of  leukocytes 
after they did maximum physical activity

While the results of  the independent t-test 
concluded that there was a difference in the mean 
value between the number of  leukocytes before 
maximum activity without a mask and the num-
ber of  leukocytes before doing physical activity 
with a mask was -1.04 and the significance value 
of  the independent t-test was 0.41 > 0.05, which 
means that there is no difference a significant bet-
ween the number of  leukocytes before maximum 
activity without a mask and the number of  leuko-
cytes before doing physical activity with a mask.
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Table 1. Number of  Leukocyte Before and After 
Physical Activity Maximum Without Mask

Respondent
Number of  Leukocyte (thou-

sand/mm3)

Before After 

YP 7.630 8.720

YO 6.890 7.100

AL 7.700 8.240

SA 4.590 6.650

EP 8.570 10.000

Average 7.076 8.142
Source Primary Data Processing, 2021

Table 2. Number of  Leukocyte Before and After 
Physical Activity Maximum Using Mask

Respondent
Number of  Leukocyte (thou-

sand/mm3)

Before After 

YP 10.110 11.910

YO 6.910 7.500

AL 9.180 9.470

SA 4.720 6.120

EP 9.660 16.280

Average 8.116 10.256
Source Primary Data Processing, 2021 

Table 3. Results of  Paired Sample T-Test Num-
ber of  Leukocyte Before and After Performing 
Maximum Activities 

Variable Δ Mean Sig. Value Result 

Number of  Leu-
kocyte Before and 
After Performing 
Maximum Activi-
ties Without Mask

1.06 0.03
Hypoth-
esis Ac-
cepted

Number of  Leu-
kocyte Before and 
After Performing 
Maximum Activi-
ties Using Mask

2.14 0.13
Hypoth-
esis Re-
jected

Table 4. Results of  Independent T-Test Leukocy-
te Count Before Performing Maximum Physical 
Activity Without Mask and Using Mask

Variable Δ Mean Sig. Value Result 

Before Without 
Mask – Before 
Using Mask

-1.04 0.41
Hy-

pothesis 
Rejected

However, after participants performed ma-
ximal physical activity, they also showed the same 
conclusion. There was no difference in changes in 
the number of  leukocytes. This is shown in table 
5 which concludes that there is a difference in the 

mean value between the number of  leukocytes 
after maximum activity without a mask and the 
number of  leukocytes after doing physical activi-
ty with a mask is -2.11 and the significance value 
of  the independent t-test is 0.41 > 0.05, which 
means there is no difference a significant diffe-
rence between the number of  leukocytes after 
maximal activity without a mask and the number 
of  leukocytes after doing physical activity with a 
mask, as shown in the following Table 4. 

Table 5. Results of  Independent T-Test Leuko-
cyte Count After Performing Maximum Physical 
Activity Without Mask and Using Mask

Variable Δ Mean Sig. Value Result 

After Without 
Mask – After 
Using Mask

-2.11 0.29
Hy-

pothesis 
Rejected

The findings show that masks can have an 
effect on the number of  leukocytes in carrying out 
maximum physical activity. However, under cer-
tain conditions, it can be seen that the mask does 
not necessarily change the number of  leukocytes. 
This means that it depends on the type of  sport. 
During a pandemic, everyone should be able to 
manage the right kind of  exercise because many 
public sports facilities have been temporarily clo-
sed (Yeo, 2020). The existence of  physical activi-
ty becomes a very important part in maintaining 
the stability of  the health of  each person’s body 
(Vancini et al., 2021; Antunes & Frontini, 2021).

CONCLUSION

The results of  data analysis concluded that 
there was a difference in the number of  leuko-
cytes before and after performing maximum phy-
sical activity running without wearing a mask. It 
was found that the participants who wore masks 
did not show a change in the number of  leuko-
cytes before and after maximum physical activity 
running. Thus it can be said that the number of  
leukocytes of  participants who have carried out 
maximum physical activity has the same num-
ber between wearing a mask or not wearing a 
mask. However, the results of  the independent 
t-test showed that the leukocyte count of  partici-
pants before maximum physical activity without 
a mask was not different from that of  participants 
before doing physical activity with a mask. The 
same thing was shown to the participants after 
doing a maximum physical activity without wea-
ring a mask by using a mask. 

This study is still limited to maximum phy-
sical activity in the form of  running, so the results 
of  the data show that changes in the number of  
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leukocytes from running activities using a mask 
or without a mask. Therefore, this research can 
be redeveloped with variations in maximum phy-
sical activity so that changes in the number of  leu-
kocytes can be understood more deeply. The use 
of  tools such as a stationary bike or a treadmill 
can also be used as a medium in carrying out ma-
ximum physical activity. In addition, to improve 
understanding of  the effect of  maximum physical 
activity, research can be combined with measu-
ring pulse rate in various sub-maximum physical 
activities.
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