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ABSTRACT
Introduction: With the recent COVID-19 outbreak as well as the increase in infectious disease
and pollution in the air have led to the routine use of facemask by health care workers as well
as general population. Many individuals felt shortness of breathing wearing facemask while
performing common works such as climbing stairs; which is the base for our study.
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Objective: To observe respiratory changes with and without the use of facemask
Materials and Method: An experimental study using purposive sampling on young, healthy
dental students and staffs was conducted at Kantipur Dental College, Kathmandu, Nepal.
Oxygen saturation and respiratory rate with and without wearing facemask at the ground floor
and top floor was measured and correlated among 44 participants. Equal number of male and
female were taken.
Result: The result showed significant difference in respiratory rate with and without wearing
facemask (respiratory rate: 20.14 ± 3.24 vs 18.98 ± 2.57, respectively p<0.05). Similarly,
difference in SpO2 at top floor with and without the use of facemask (SpO2: 92.95±3.15 vs
95.14±2.27) was found to be significant (p< 0.05). Also, it was observed that the SpO2 in male
and female without wearing facemask and with facemask at the top floor (SpO2: 94.41± 2.30 vs
92.18 ± 2.15 in male and 95.86 ± 2.03 vs 93.73 ± 3.80 in female) was significant (p < 0.05)
in both cases. However, only female showed increase in respiratory rate at top floor without
and with the use of facemask (respiratory rate: 27.27 ± 3.68 vs 28.55 ± 3.62) significantly at
p<0.05.
Conclusion: Although, the study showed significant change in respiratory parameter with the
use of facemask at performing certain level of work, an extensive study is required to observe
immediate and long-term change in respiratory parameters with the use of facemasks.
Keywords: COVID-19, facemask, oxygen saturation, respiratory rate.
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INTRODUCTION
The use of facemask, whether it’s Severe Acute Respiratory
Syndrome (SARS) pandemic in 2003, H7N9 influenza
outbreaks or the recent coronavirus disease 2019
(COVID-19) pandemic, has been recommended to use for

requirements of small airborne particles, fit tightly to
the wearer’s face and have been suggested to be more
efficacious than surgical masks in reducing exposure to viral
infections.4 The use of facemask is very common today
concerning the pandemic spread of corona virus as people

prevention and transmission of the disease to the health

wearing facemask can be seen everywhere doing regular

care workers as well as general population of all age and

as well as strenuous work, as it is advised by the World

The use of facemask is one of the best, cost-

Health Organization (WHO) that the use of facemask

efficient preventive measure for prevention from the air

reduces the transmission of the virus through the droplets.

1-3

gender.

borne diseases.

Very few studies have been conducted regarding the

N95 facemasks have been recommended for the use

physiological impact with the use of facemasks on the

in prevention of such diseases as they meet filtration

respiratory function. The use of facemask has been
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associated with labored breathing in various studies.5,6
Many individuals find trouble breathing while performing
common task more than usual with the use of facemask.

n = 2(zα + zβ)2 x (SD12 + SD22) / (M1 – M2)2
= 2{2.82 x (7.12 + 6.32)} / (27.7 – 21.7)2

As the quantitative effect of facemask on respiratory

=2(7.84 x 90.1)/ 36

parameters have not been systematically reported, the

= 2(19.622)

present study aims to determine the correlation between
respiratory changes with and without using facemask.

MATERIALS AND METHOD
An experimental study was conducted at Kantipur Dental
College Hospital and Research Centre, Kathmandu.
Young healthy volunteers (dental students, interns and
staffs), aged range from 19-35 years old were included
for the study. Participants with cardiovascular, respiratory,

=40
Considering for a 10% chance of error or outliers, the
calculated sample size is
n = 40 + 10% of 40
= 44
Thus, 22 males and 22 females were taken.

musculoskeletal disorders and other medical contradictions

Collected data was organized, recorded, coded and

were excluded. The ethical clearance was obtained from

analyzed using Microsoft Excel and Statistical Package of

the Institutional Review Committee (IRC) of KDCH

Social Science (SPSS) version 1.6. Paired t-test was used to

before conducting the study. A non-probability purposive

compare mean and standard deviation between respiratory

sampling technique was used and informed consent was

variables without and with facemask and independent

taken from the participants prior to data collection.

sample t-test was done to compare changes in male and

All the participants were provided with KN95 facemask

female without and while using facemask at 95% level of

which fits tightly to the wearer’s face. KN95 have been

significance.

suggested to be more efficacious than surgical masks in

RESULT

reducing exposure to viral infections and can also protect
against airborne particles like pollutants and allergens. It

At the ground floor; prior to stair climbing, the mean oxygen

ensures a particle filtering efficiency of at least 95% of

saturation with and without wearing facemask was found

non-oily suspended particles of 0.3 microns or larger.

to be statistically insignificant (p=0.623), whereas average
respiratory rate without the use of facemask and with the

The study was conducted in 2 phases: without wearing

use of facemask was found to be statistically significant

facemask and wearing a KN95 facemask and data was

(p=0.048) as depicted in Table 1. However, after stair

collected at the ground floor and top (5th) floor. During the

climbing at the top floor, the mean oxygen saturation with

first phase (without wearing facemask), the participants

the use of facemask was found to be statistically significant

were rested for 5 minutes and respiratory rate and
oxygen saturation were taken at the ground floor. Then
the participants were asked to climb the stairs at a brisk
but even pace for 5th floors.7-9 Immediately after the
participants reached the top (5th) floor respiratory rate and
oxygen saturation were taken again.
In the second phase (wearing a KN95 facemask) the
participants were asked to wear KN95 facemask and were
rested for 5 minutes for conditioning the participants and
after 5 minutes respiratory rate and oxygen saturation was
taken. The participants were then asked to climb the stairs
wearing the facemask again at a brisk but even pace and
the data were collected at the top floor.
The sample size was calculated using the formula from
5

mean and standard deviation,
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(p<0.001) whereas, there was no significant difference
observed in respiratory rate (Table 2). Difference in SpO2
and respiratory rate at the ground floor with and without
facemask was found to be not significant within the gender
groups (Table 3 and Table 4).
As shown in Table 5, SpO2 after stair climbing at top floor
without and with facemask among gender was found to
be statistically significant among both genders (p<0.001).
Respiratory rate difference after stair climbing at top floor
without and with facemask was statistically significant
among female (p=0.007) and statistically not significant
among male (p=0.728) depicted in Table 6. Mean
difference of respiratory rate at top floor without and
with facemask among gender was statistically significant
(p=0.035) as shown in Table 7.

Table 1: Comparison of SpO2 and respiratory rate (RR) at ground floor with and without facemask
Parameter
SpO2

Respiratory rate

Mean

Std. Deviation

Ground floor with facemask

97.15

0.96

Ground floor without facemask

97.02

1.56

Ground floor with facemask

20.13

3.23

Ground floor without facemask

18.97

2.57

p Value
0.623

0.048*

*p Value <0.05

Table 2: Comparison of SpO2 and respiratory rate at top floor after stair climbing with and without facemask
Parameter
SpO2

Respiratory rate

Mean

Std. Deviation

Top floor with facemask

92.95

3.15

Top floor without facemask

95.13

2.26

Top floor with facemask

26.36

4.28

Top floor without facemask

25.81

3.86

p Value
0.000006*

0.124

Table 3: Comparison of Sp02 at ground floor without and with facemask among gender
SpO2
Sample

Sample size(n)

Without facemask

With facemask

p Value

Mean

S.D.

Mean

S.D.

Male

22

96.68

1.67

96.72

0.98

0.918

Female

22

97.36

1.39

97.59

0.73

0.520

Table 4: Comparison of respiratory rate at ground floor without and with facemask among gender
Respiratory rate
Sample

Sample size(n)

Without facemask

With facemask

p Value

Mean

S.D.

Mean

S.D.

Male

22

18.81

1.94

19.45

3.11

0.357

Female

22

19.13

3.12

20.81

3.27

0.082

Table 5: Comparison of Sp02 after stair climbing at top floor without and with facemask among gender
SpO2
Sample

Sample size(n)

Without facemask

With facemask

p Value

Mean

S.D.

Mean

S.D.

Male

22

94.40

2.30

92.18

2.15

0.000223*

Female

22

95.86

2.03

93.72

3.81

0.005527*

Table 6: Comparison of respiratory rate after stair climbing at top floor without and with facemask among gender
Respiratory rate
Sample

Sample size(n)

Without facemask

With facemask

p Value

Mean

S.D.

Mean

S.D.

Male

22

24.36

3.55

24.18

3.80

0.728

Female

22

27.27

3.67

28.54

3.62

0.007*

Table 7: Comparison of mean difference of respiratory variables without and with facemask among gender
Gender

SpO2 at ground floor

RR at ground floor

SpO2 at top floor

RR at top floor

Mean

S.D.

Mean

S.D.

Mean

S.D.

Mean

S.D.

Male

0.05

2.03

0.64

3.17

2.23

2.34

0.18

2.42

Female

0.23

1.63

1.68

4.31

2.14

3.24

1.27

1.98

p value

0.745

0.365

0.916

0.035*
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opposed to male population where there is no significant

DISCUSSION

change. Also, mean difference of respiratory rate with and
The present study showed significant difference in

without the use of facemask among male and female was

the respiratory parameters with and without the use

found to be significant.

of facemask which is also supported by various other
studies.3,7 The study showed that there is a statistically
significant (p=0.048) increment in mean respiratory
rate with the use of mask at the ground floor as opposed
to other studies.8 This may be because of the fact that
wearing facemask (KN95) that are similar to N95
facemask increases the external dead volume and the
inhaled air consists of greater proportion of carbon dioxide
(CO2) and is a potent respiratory stimulant.9 The mean
SpO2 at the top floor after stair climbing was found to be
lower while wearing the facemask as compared to without
wearing facemask and statistical significance which is
10

similar to the study reported by Kao TW

whereas few

studies showed no significant effect on mean SpO2 at low
energy expenditure activities.5,11 The mean SpO2 within
male and female was also found to be significant with the
use of facemask at the top floor which is consistent with

CONCLUSION
The study showed significant change in respiratory
parameter with the use of facemask at performing certain
level of work, an extensive study is required to observe
immediate and long-term change in respiratory parameters
with the use of facemasks. It is also recommended not
to use facemask while doing long strenuous work as it
may markedly decrease saturation of oxygen which may
exacerbate other cardiorespiratory disorders.
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the overall sample population. However, mean respiratory
rate of female population was found to be significant and
higher with the use of facemask and after stair climbing as

J KDC

REFERENCES

10

1.

Recommendation regarding the use of cloth face coverings, especially in areas of significant community-based transmission. CDC 2020.

2.

Using face masks in the community—reducing COVID-19 transmission from potentially asymptomatic or presymptomatic people through the
use of face masks. ECDC 2020.

3.

Tong P, Kale A, Ng K, Loke A, Choolani M, Lim C et al. Respiratory consequences of N95-type Mask usage in pregnant healthcare workers-A
controlled clinical study. Antimicrob Resist Infect Control. 2015;4:48.

4.

Fikenzer S, Uhe T, Lavall D, Rudolph U, Falz R, Busse M et al. Effects of surgical and FFP2/N95 face masks on cardiopulmonary exercise capacity.
Clin ResCardiol. 2020;109(12):1522-30.

5.

Roberge R, Coca A, Williams W, Palmiero A, Powell J. Surgical mask placement over N95 filtering facepiece respirators: Physiological effects on
healthcare workers. Respirology. 2010;15(3):516-21.

6.

Lee H, Wang D. Objective Assessment of Increase in Breathing Resistance of N95 Respirators on Human Subjects. The Annals of Occupational
Hygiene. 2011;55(8):917-21.

7.

Kyung S, Kim Y, Hwang H, Park J, Jeong S. Risks of N95 Face Mask Use in Subjects With COPD. Respi Care. 2020;65(5):658-64.

8.

Louhevaara V. Physiological effects associated with the use of respiratory protective devices. A review. Scand J Work, Environ Health.
1984;10(5):275-81.

9.

Johnson A. Respirator masks protect health but impact performance: a review. Journal Biol Eng. 2016;10(1):1-2.

10.

Kao TW, Huang KC, Huang YL, Tsai TJ, Hsieh BS, Wu MS. The physiological impact of wearing an N95 mask during hemodialysis as a
precaution against SARS in patients with end-stage renal disease. J Formos Med Assoc. 2004 Aug;103(8):624-8.

11.

Kim J, Benson S, Roberge R. Pulmonary and heart rate responses to wearing N95 filtering facepiece respirators. Am J Infection Control.
2013;41(1):24-7.

Journal of Kantipur Dental College

