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Purpose : This study aimed to evaluate the effect of physical activity levels on the pulmonary function of female office
Methods :

Physical activity levels were assessed using the international physical activity questionnaire, being calculated as METs.

workers. The participants were 27 female office workers from small- and medium-sized enterprises in Seoul.
Pulmonary function was measured using a hand-held spirometer, focusing on the forced vital capacity (FVC), forced expiratory
volume in 1 s (FEV;), FEV,/FVC, and peak expiratory flow (PEF). The Mann-Whitney test was used to compare lung function
according to the physical activity level. Correlation and regression analyses were performed to examine the relationship
between physical activity levels and pulmonary function. Results : Participants with high physical activity levels demonstrated
significantly higher FVC and FEV; than those with moderate physical activity levels (p<.05). Correlation analysis showed
significant associations between physical activity levels and pulmonary function variables (FVC, FEV;, and PEF; p<.05). Simple
linear regression analysis revealed that physical activity levels significantly predicted FVC, FEV), and PEF, explaining
approximately 47%, 44.6%, and 16.8% of the variances, respectively. Conclusion : This study reveals that higher physical
activity levels positively affect the pulmonary function of office workers. Therefore, promoting physical activity among female
office workers is crucial for enhancing pulmonary health.
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I. Introduction

Physical activity is defined as bodily movement that
results in energy expenditure greater than resting energy
expenditure, involving the wuse of muscles and
joints(Caspersen et al., 1985). It can be performed at various
intensities, increasing breathing and heart rates and causing
fatigue. Physical activity and human health are closely
interrelated(Bouchard et al., 2012). Globally, about 31% of
the adult population is physically inactive, and this trend
is continuously increasing(Hallal et al., 2012). Rapid
technological advancements and industrialization have led to
significant changes in individual lifestyles, resulting in decreased
levels of daily physical activity levels and an increased

sedentary behavior(Verdu et al., 2021). Addressing physical

inactivity is essential considering the health, economic,
environmental, and social consequences.

Modern office workers, in particular, spend prolonged
periods sitting due to extensive computer use. Numerous
studies have shown that office jobs significantly contribute
to sedentary behavior(Thorp et al., 2012; Clemes et al.,
2014; Vandelanotte et al., 2015). Workers in such roles
often maintain unnatural, static postures for extended
periods, significantly contributing to musculoskeletal pain
(Dong et al., 2022; Tang, 2022; Dos Santos et al., 2023).

Sedentary behavior, characterized by low energy
expenditure activities such as sitting or reclining, can alter
the normal curvature of the spine and cause biomechanical
changes in posture, significantly impacting respiratory
function(Panahi & Tremblay, 2018). Most office workers

* This research was supported by Basic Science Research Program through the National Research Foundation of Korea(NRF) funded by the

Ministry of Education(RS-2023-00275755)
SAAA: 774

A 05733 A 2EHA] Subt vpA R 227 gARE Y, A3k 02-6959-5522, E-mail: kyeong9653@naver.com

Impact of Physical Activity Levels on Pulmonary Function among Female Office Workers * 57



g B X w3 A A12¢ A3E, 2024.11

spend the majority of their working hours sitting, which
limits mobility and significantly reduces physical activity
levels(Thorp et al., 2012). In particular, female office
workers often do not engage in additional exercise beyond
their routine office activities, which further heightens
concerns about respiratory health(Harris et al., 2009; Kim
& Kim, 2015). Along with physical inactivity, sedentary
behavior can lead to various health issues, including
hypertension, cardiovascular diseases and musculoskeletal
diseases, and is considered a major risk factor for increased
mortality worldwide(Desai & Joshi, 2019; Evans et al., 2012).

Therefore, promoting behavioral changes and physical
activity is crucial in preventing or delaying the onset of
metabolic diseases among office workers. Leisure-time
physical activities of moderate to vigorous intensity are
widely recognized for their positive health benefits on
cardiovascular health and for extending life expectancy.
Regular walking(at least 30 minutes per session, five days
a week) and vigorous physical activity(at least 20 minutes
per session, three days a week) have been shown to lower
the incidence of hypertension by 1.7 times compared to
those who do not participate in such activities, and
sedentary behavior has been linked to an increased risk of
cardiovascular diseases(Boudreaux et al., 2023; Bellettiere
et al., 2019).

The evidence linking physical activity to lung health is
weak. Previous studies studies have focused on specific
groups such as athletes or COPD patients. A prospective
study among residents in Denmark reported that higher
levels of physical activity were associated with lower risks
of pulmonary function decline and COPD.

The purpose of this study is to investigate the effect of
physical activity levels on the pulmonary function of female
office workers. This research aims to provide fundamental
data on the importance of managing physical activity for

a healthier working life.

I. Methods

1. Participants

A total of 27 female office workers from small and

medium-sized enterprises in Seoul participated in the study.

The study was conducted with females aged 20-30s who
fully understood the purpose and content of the research
and consented to participate in accordance with the ethical
guidelines of the Declaration of Helsinki. Participants were
recruited based on specific inclusion criteria: having a BMI
under 25, being non-smokers, and free from any surgical
or neurological diseases, as well as respiratory diseases
other than COVID-19. This ensured a healthy baseline for
the study, focusing on individuals without conditions that
could confound the results related to pulmonary function

and physical activity levels.

2. Measurement tools and Methods
1) Physical Activity levels

Physical activity levels were assessed using the
International Physical Activity Questionnaire(IPAQ), a
widely used and validated tool designed to measure physical
activity over the last 7 days. Categorical and Continuous
scores were classified according to Guidelines for Data
Processing and Analysis of the IPAQ, which is structured
to capture information about the frequency, duration, and
intensity of physical activities across various domains.

For the analysis of the IPAQ data, the values used were
3.3 MET for walking, 4.0 MET for moderate physical
activity, 8.0 MET for vigorous physical activity(Oh et
al..2007; Ainsworth et al., 2011; Forde et al. 2018). The
total amount of physical activity(PA) was calculated in
METs, and the metabolic equivalent of task(MET-min/week)
was calculated as follows: intensity of each physical
activity(MET level) x physical activity period(minutes/day) x
number of physical activities(day/week).

In the methodology of assessing the category score of
weekly physical activity(PA) using the International
Physical Activity Questionnaire(IPAQ), the following three
group categories were defined:

(1) Low PA: Total energy expenditure is less than 600

MET-minutes per week.
(2) Moderate PA: This category is defined by achieving
one of the following:
* Engaging in vigorous-intensity PA for at least 20
minutes per day on 3 or more days per week.
* Engaging in moderate-intensity PA and/or walking

for at least 30 minutes per day on 5 or more days
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per week.

* Engaging in any combination of walking, moderate-
intensity, or vigorous-intensity activities on 5 or
more days per week, resulting in a minimum total
PA of at least 600 MET-minutes per week.

(3) High PA: This category is defined by achieving one
of the following:

* Engaging in vigorous-intensity PA for at least 20
minutes per day on 3 or more days per week,
resulting in a minimum total PA of at least 1500
MET-minutes per week.

* Engaging in any combination of walking, moderate-
intensity, or vigorous-intensity activities on 7 or
more days per week, resulting in a minimum total
PA of at least 3000 MET-minutes per week.

According to the categorical scores, the physical activity
levels were classified as follows: 0 individuals in the low
level, 23 individuals in the moderate level, and 4 individuals

in the high level.

2) Pulmonary function

Pulmonary function was measured using a hand-held
Spirometer(Spiropalm  6MWT, COMED, Italy). The
subjects' respiratory function was evaluated by forced vital
capacity(FVC), forced expiratory
second(FEV,), FEV|/FVC, and PEF. The test was conducted

with the subject seated, leaning forward approximately 15

volume in 1

degrees. The head and neck were slightly raised to ensure
an open airway. After a full inhalation, the subject
performed a forced expiratory maneuver for at least six
seconds while maintaining the posture. Proper use of the
mouthpiece, maximum inhalation, and correct exhalation
techniques were demonstrated, followed by ample practice
time. All evaluations were repeated three times, and each
evaluation was measured again after a one-minute break.

The highest value was recorded as the result.

3. Data Analysis

The normality of the data was assessed through a
normality Shapiro-Wilk Test, which revealed deviations
from a normal distribution. To compare pulmonary function
based on categorical classifications of physical activity
levels, the Mann-Whitney U test was conducted. To

evaluate the relationship between physical activity levels
and pulmonary function indices, Pearson correlation
coefficients (r) were calculated. Simple linear regression
analysis was conducted to evaluate the effect of physical
activity levels on pulmonary function. All statistical
analyzes used IBM SPSS 22, and the significance level (a)
was set at .05.

II. Results

1. General characteristics of research
subjects

A total of 27 subjects participated in this study, and their
general characteristics are shown in Table 1.

Table 1. General characteristics of participants (n=27)
Gender (male/female) 0/27
Age [year) 29.14+6.49°
Height (cm) 161.37+3.91
Weight (kg) 54.68+5.36
Smoking habits (yes/no) 0/27
BMI (kg/m]) 21.03+2.33

*Mean * Standard Deviation

BMI: body mass index

2. Comparison of Pulmonary Function
Based on Physical Activity Levels
There were no participants in the experimental group
with low-intensity physical activity levels. A comparison
between the moderate and high physical level groups
showed that statistically significant differences in FVC and
FEV (p<.05) (Table 2).

Table 2. Comparison of pulmonary function among groups

according to the physical activity level (n=27)
: Moderate High
Variables (n=23) (n=4) z p
FVC (L) 2.82+0.41°  3.58+0.46 1.00  0.002"
FEV, (L) 2494038  3.04£025  2.50  0.003"

FEV; /FVC (%) 87.91+£5.23 85.00+4.08  30.50 9.287
PEF (L) 5.69£1.39  6.18+1.09 36.00 0.495

*Mean * Standard Deviation,
FVC: Forced vital capacity, FEV]: forced expiratory volume in 1
second. PEF: peak expiratory flow, **p<0.01
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3. Correlation Between Physical Activity
Levels and Pulmonary Function
The correlation analysis between physical activity levels
and pulmonary function variables showed significant
correlations with FVC, FEV,, and PEF(p<.05)(Table 3).

Table 3. Correlation between physical activity and lung
function

PA METs 1 0.686" 0.668"°  -0.086  0.409"
FVC 0.686"" 1 0.936™  -0206  0.332
FEV, 0.668" 0936 1 0.143  0.544™
FEV// "

-0.086  -0206  0.143 1 0.553
FVC
PEF 0.409™ 0332 05447 0.553" 1

PA: Physical Activity, FVC: Forced vital capacity, FEV|: forced

expiratory volume in 1 second, PEF: peak expiratory flow,
*p(0.05, **p0.01

4. Impact of Physical Activity Levels on

Pulmonary Function

To verify the impact of physical activity levels on
pulmonary function, a simple linear regression analysis was
conducted(Table 4). Physical activity level was entered as
the independent variable, while the pulmonary function
variables FVC, FEV,, and PEF were entered as dependent
variables.

The results indicated that the regression models for
FVC(F=22.198), FEV(F=20.135), and PEF(F=5.035) were
significant(p<.05). The independent variable, physical
activity level, explained approximately 47% of the variance

Table 4. Linear regression models for the independent
variable(physical activity level) and the pulmonary function

16 994.007 1159.133 -12.060 0.001
Adj R? 0.449 0.424 -0.032 0.134
R? 0.470 0.446 -.007 0.168
F 22.198 20.135 0.187 5.035
p value 0.000 0.000 0.669 0.034
Durbin
2.081 1.831 1.180 1.190
-Watson

FVC: Forced vital capacity, FEV|: forced expiratory volume in 1

second, PEF: peak expiratory flow

in FVC, 44.6% of the variance in FEV; and about 16.8%
of the variance in PEF. These findings suggest that physical
activity levels have a statistically significant impact on these

pulmonary function measures.

IV. Discussion

The findings of this study underscore the significant
impact that physical activity levels have on pulmonary
function in female office workers.

A research focusing on older U.S. adults demonstrated
that higher levels of physical activity were correlated with
better PEF, further supporting the positive relationship
between physical activity and lung function(Dong et al.,
2024). In Marangoz et al.(2016) ‘s study, they reported that
individuals who engage in regular exercise exhibit better
lung function metrics, such as maximal voluntary
ventilation(MVV), FVC, and vital capacity(VC), compared
to those who lead a sedentary lifestyle. Kaneko(2020)
examined the association between lung volume, respiratory
muscle strength, physical activity, and sedentary behavior
in older adults and found that sedentary time and the
proportion of non-locomotive moderate physical activity
were independently associated with FVC and PEF. This
supports the notion that both the amount and type of
physical activity, as well as the duration of sedentary
behavior, can significantly impact lung health. Our results
align with these findings, reinforcing the positive impact
of physical activity on lung function.

In particular, the findings showed that the group of
workers with high physical activity levels had significantly
better FVC and FEV, values compared to the moderate
activity group.

Although our study was conducted on female office workers
who spend prolonged periods seated and thus has a different
population than previous studies, the underlying mechanisms
linking physical activity and improved pulmonary function are
still relevant. This suggests that increased physical activity can
lead to substantial improvements in lung function, underscoring
the importance of moderate and vigorous physical activity for
maintaining respiratory health.

Additionally, correlation analysis revealed significant

associations between physical activity levels and pulmonary
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function variables, including FVC, FEV,, and PEF. Simple
linear regression analysis further indicated that physical
activity levels significantly predicted FVC, FEV, and PEF,
explaining approximately 47%, 44.6% and 16.8% of the
variances, respectively. These associations underscore the
critical role of physical activity in maintaining and
enhancing respiratory health, indicating that physical activity
levels are significant predictors of pulmonary function.

Physical activity enhances lung tissue elasticity and
increases lung capacity, allowing for greater volumes of air
to be inhaled and exhaled(Font-Ribera et al., 2011). Regular
physical activity strengthens the respiratory muscles,
improving their ability to facilitate effective breathing
(Burtscher et al., 2022). This leads to higher values of FEV,
and FVC, contributing to better FEV,/FVC ratios and PEF.

PEF is a measure of the highest speed at which air can
be expelled from the lungs. It reflects the strength and
function of the respiratory muscles(Akinoglu et al., 2019).
The significant prediction of PEF by physical activity levels
indicates that a variety of physical activities including
regular exercise enhances the efficiency and power of these
muscles, leading to better overall lung function(Macka et
al., 2020; Giines et al., 2023).

The findings have significant implications for
occupational health, particularly for office workers who
tend to lead sedentary lifestyles. Therefore, it highlights
the importance of integrating active physical activity into
daily routines to enhance pulmonary function.

This study has several limitations. First, this study
involved a small number of participants, particularly none
in the low-activity group. Additionally, pulmonary function
is significantly influenced by age, which wasn't fully
analyzed due to the limited sample size. Future studies
should include a larger cohort to facilitate age-stratified
analyses, providing more comprehensive insights into how
age affects the relationship between physical activity levels
and pulmonary function. This study used a cross-sectional
study design, which may be limited in establishing a causal
relationship between physical activity and lung function. It
is important to evaluate the long-term effects of physical
activity on lung function over time through longitudinal
studies. The physical activity data used in the study relied
on self-report, which is at risk of bias such as memory
distortion and under/overestimation. Future research should

compare physical activity METs by using objective physical
activity METs measurement data instead of self-reported
data in the form of questionnaires. Considering these
limitations, caution is needed in interpreting the study
results, and these limitations need to be addressed through
follow-up studies.

V. Conclusion

This study reveals that higher levels of physical activity
positively impact the pulmonary function of female office
workers. Therefore, promoting physical activity among
female office workers is crucial for enhancing pulmonary
health.
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