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Abstract

Introduction. Studies on physical activity among adults are rarely conducted. The main reason is the limited availability of
study groups, as employers do not always grant permission for their employees to participate in research. The aim of this study
was to assess the self-reported level of physical activity among car dealership employees using the IPAQ questionnaire. Material
and Methods. The study involved 32 car dealership employees aged 18-50 years. Physical activity was assessed using the short
version of the IPAQ questionnaire. Based on the self-reported data, employees were classified into one of four categories of phys-
ical activity. The correlation between time spent sitting and the age of the participants versus their weekly physical activity, due
to the lack of significant differences between men and women, was presented collectively for all participants. The distribution
of weekly physical activity was strongly skewed to the right, so statistical calculations were performed on logarithmic values.
The Student's t-test for independent samples was used for the calculations. Results. No statistically significant differences were
found in the level of physical activity between men and women after they were classified into one of four categories of physical
activity. Weekly physical activity of car dealership employees was negatively correlated with time spent sitting and the age of the
participants. Conclusions. The physical activity assessment of employees at the car dealership indicate a trend towards higher
average values of calculated weekly physical activity for men compared to women. No statistically significant differences were
found in the level of physical activity between women and men after classifying them into one of four physical activity catego-
ries; 60% of women and 68% of men were highly physically active.
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Introduction

Physical activity is a crucial component of human health,
representing one of the basic needs, and its fulfillment ensu-
res optimal physical development while providing essential
psychological and social comfort [1]. The reduction of physical
activity, which is observed alongside the advancement of civili-
zation, poses an undeniable threat to human health.

In 2020, the World Health Organization (WHO) published
new recommendations on physical activity, updating the pre-
vious guidelines issued in 2010. Experts analyzed the scientific
evidence on the relationship between physical activity, seden-
tary behavior, and health, and recommended that individuals
aged 18-64 engage in 150-300 minutes per week of moderate-in-
tensity physical activity or 75-150 minutes per week of vigoro-
us-intensity physical activity. The guidelines also advise regular
muscle-strengthening exercises of moderate or greater intensity
involving all major muscle groups, to be performed 2 or more
days per week. Additionally, reducing sedentary behavior is re-
commended; however, due to insufficient scientific evidence, an
acceptable level of sedentary behavior has not been specified
[2].

Low quality of life and often poor health are frequently as-
sociated with low levels of physical activity. On the other hand,
an active lifestyle can play a preventive role. High or moderately
high, especially regular, physical activity is an effective way to

reduce cholesterol levels, stabilize lipid metabolism, and con-
sequently decrease the risk of developing atherosclerosis. It has
been shown that atherosclerotic changes detected in early chil-
dhood can lead to the development of atherosclerosis in adul-
thood. Ramirez-Velez argues that mortality from cardiovascular
diseases can be reduced by 20-40% in middle-aged individu-
als who engage in moderate-intensity physical activity, ranging
from 3 to 6 METs, with a minimum energy expenditure of 1,000
kcal per week [3]. A sedentary lifestyle and low levels of physical
activity, common among various social groups in industriali-
zed countries, double the risk of coronary heart disease, as well
as hypertension, stroke, cancer, obesity, and type 2 diabetes.
According to WHO estimates from 2018, the prevalence of in-
sufficient physical activity among adult Poles aged 18+ in 2016
was 34.3%, and it was higher in women than in men (35.7% vs.
32.6%) [4].

Studies have proven that daily regular physical activity is
sufficient to prevent type 2 diabetes, and in cases where the di-
sease is already present, it can reduce its severity by up to 30%
[5]. The intervention mechanism involves increasing the de-
mand for glucose by working muscles, which prevents hyper-
glycemia and consequently reduces tissue insulin resistance [6].
There is also a confirmed positive correlation between moderate
physical exercise lasting at least 30 minutes (preferably 45-60
minutes) and performed at least 5 days a week, and the reduced
incidence of breast and colon cancer, as well as, most likely, pro-
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state, endometrial, and lung cancers [7]. Physical activity after
the diagnosis and treatment of cancer reduces the risk of recur-
rence in breast and colon cancer and increases survival rates by
up to 50%.

The assessment of physical activity is challenging due to
organizational constraints, particularly the availability of re-
search groups. Research is most commonly conducted among
adolescents [8, 9, 10], students [11, 12, 13, 14, 15, 16, 17], and older
adults [18, 19]. However, conducting studies among employ-
ees of industrial plants and public service institutions (offices,
schools, universities, banks), which may disrupt the workflow,
is generally not permitted by employers. As a result, these insti-
tutions are often omitted from various studies, including those
on physical activity. There is still a lack of research on physical
activity among adults of working age. Therefore, it seemed pur-
poseful to assess the self-reported level of physical activity of car
dealership employees of working age using the short version of
the IPAQ questionnaire.

Material and Methods

The study conducted in the spring of 2023 involved em-
ployees of the Carolina Toyota Wlochy used car dealership in
Warsaw, aged 18 to 50 years. All employees participated in the
study - 10 women and 22 men, most of whom were white-collar
workers, with a smaller portion being manual laborers. The type
of work performed and the positions held by the employees va-
ried, ranging from receptionists, sales advisors, mechanics, fleet
and service workers, to office staff and management. Among the
participants, 22 individuals (68.6%) reported having a seconda-
ry education, while 10 had higher education.

The study utilized the International Physical Activity Qu-
estionnaire - Short Form (IPAQ-SF), which includes questions
about all types of physical activity over the past 7 days [20].
The questionnaire was distributed to employees who, during
the week before the study, had not been hospitalized, had not
been diagnosed with any illness, were not in the recovery period
after an illness, had not been on vacation, and, in the case of
women, were not pregnant. These limiting factors could have
significantly impacted the study's final results, as the physical
activity of these individuals in the past 7 days might have dif-
fered significantly from others. The survey data were collected
through standard direct interviews conducted by a trained inte-
rviewer. No participants refused to answer the survey questions.
Fully completed IPAQ questionnaires, along with data on age,
gender, education, and job position, were collected from all 32
employees.

The participants reported the time spent on moderate and
vigorous physical activity. Information was also collected on the
time spent sitting and walking. The data obtained were used to
calculate the weekly physical activity.

Respondents were informed that when reporting the num-
ber of days they engaged in vigorous and moderate efforts, they
also needed to provide the duration of these efforts. According
to IPAQ guidelines, only activities that last at least 10 minutes
without interruption are considered in the assessment of phy-
sical activity. Each type of physical activity was expressed using
MET intensity coefficients, corresponding to multiples of re-
sting metabolic rate. By multiplying the coefficient assigned
to a given activity by the number of days it was performed per
week and the duration in minutes per day, physical activity was
calculated in MET-minutes/week. Weekly physical activity was
determined by summing the results of each type of physical ac-
tivity [20].
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The study results were classified according to IPAQ guide-
lines [20]. The following categories were distinguished: insuffi-
cient activity (<600 MET-min/week), sufficient activity (600-
1500 MET-min/week), and high activity (1500 MET-min/
week, but at least 3 days per week of vigorous activity, or more
than 3000 MET-min/week), as well as an additional category of
augmented activity (less than three days of vigorous activities
accumulating total physical activity of at least 1,500 MET-mi-
nutes/week) [21].

Based on the reported data, the employees of the car dealer-
ship were classified into one of four physical activity categories.
The significance of percentage differences between women and
men, due to the occurrence of zero values, was assessed using
the x2 function in its logarithmic version [22].

The distributions of the studied variables were analyzed
graphically by comparing raw and transformed values with the
cumulative normal distribution. The distribution of the variable
"sitting time" (min/week) and the distributions of physical ac-
tivities expressed in MET-min/week were highly right-skewed.
Therefore, they were transformed into logarithms, resulting in
distributions close to normal, and in this form, statistical calcu-
lations were performed. The variation of the studied variables
depending on gender was assessed using the Student's t-test
for independent variables. The correlation between sitting time
(min/week), age (years), and weekly physical activity (MET-
-min/week) was presented collectively for all participants, given
the lack of significant differences between men and women.
Statistical significance was set at p < 0.05. The mean values and
SD =1 presented in Table 1 were calculated by delogarithmizing
the logarithmic values.

Results

The detailed results of the physical activity assessment of
car dealership employees indicate a tendency for higher average
self-reported sitting time (2087-1.37 + 1 min/week vs. 1770-1.64
+ 1 min/week) and calculated physical activity related to walking
(1670-2.41 + 1 MET-min/week vs. 1343.2.40 + 1 MET-min/week)
among women compared to men, with the exception of mode-
rate physical activity (353-1.50 + 1 MET-min/week vs. 521.2.22
+1MET-min/week), vigorous physical activity (852:2.91 + 1 MET-
-min/week vs. 1343-2.20 + 1 MET-min/week), and total weekly
physical activity (2868-2.09 + 1 MET-min/week vs. 2926-2.49
+1MET-min/week) (Tab. 1). After classifying the employees into
one of four physical activity categories, no significant differen-
ces in the level of physical activity were found between women
and men in any category (Fig. 1). The vast majority of employees
(60% of women and 68% of men) were highly physically active.

Given the lack of significant differences in physical activi-
ty levels between women and men, the analysis of the correla-
tions between time spent sitting, age, and weekly physical acti-
vity (after prior transformation to logarithms) was performed
for all participants combined (Fig. 2-3). The analysis revealed
a low impact of the predictors studied. Approximately 6.7%
(R? = 0.067) of the variability in the dependent variable (weekly
physical activity) was explained by the independent variable
(time spent sitting). To a lesser extent (3.5%), weekly physical
activity was explained by age (R? = 0.035). The total activity of
the youngest participant (18 years old) was 11,970 MET-min/
week, while that of the oldest participant (50 years old) was
1,794 MET-min/week, with the average value for all employees
being 4043 MET-min/week.
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Table 1. Self-reported sitting time in min/week and physical
activity in MET-min/week of car dealership employees

Women (n = 10) Men (n=22) Total (n = 32)
Variable Mean-SD*" Mean-SD#! Mean-SD#!
Vmin'Vmax Vmin'Vmax Vmin'vmax
Siting, min/ |~ 2087-1.37+1 1770-1.64+" 1863+1.57+"
week (1523-2861) (1079-2903) (1184-2936)
Walking, MET- | 1670-2.41+" 1343:2.40+1 1440-2.42+1
miniweek (696-4042) (560-3220) (596-3478)
ac“tfﬁferﬁt%. 353-1.50+" 521-2.22%" 461-2.06+
o, (236-529) (235-1155) (224-949)
min/week
acgj/?f”,\;:;_ 852:2.91+1 1343-2.20¢" 1165-2.48+1
. (292-2481) (611-2948) (469-2892)
min/week
| 2868209 2926-2.49+1 2886-2.36+"
o (1402-6107) (1152-7139) (1220-6826)
min/week

The delogarithmized values (mean-SD+l1) and the ranges of observed values (Vmin-Vmax)

are presented.

80
70
60

50

[JWomen

B Men

Ll .

A

Physical activity categories

Figure 1. Percentage of car dealership employees reporting
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14000
12000 L y = -445.6x + 6204.6
° R?=0.0669
10000 s .
ﬁ .
@ 8000
32 o °
<
£ 6000 °
N ) °
o
w
S 4000 °
s .
2000 s 1 °
. %.e 8
0
0.0 2.0 6.0 8.0 10.0

sitting time (min/week)

Figure 2. Correlation between sitting time (min/week) and
weekly energy expenditure (MET-min/week) among all
participants (n = 32)
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Figure 3. Correlation between age (years) and weekly energy
expenditure (MET-min/week) among all participants (n = 32)

Discussion

The level of self-reported physical activity among all em-
ployees at the car dealership during the week preceding the
study was satisfactory, averaging 2886-2.36 + 1 MET-min/week.
The high results may be attributed to the fact that after classi-
fying the participants into different physical activity categories
(Fig. 1), 60% of women and 68% of men were highly physically
active, which was influenced by the nature of their work. The
study found that men tended to report higher average values of
time spent on vigorous physical activity compared to women.
On the other hand, women spent more time sitting and walking
during the day, indicating a different approach to physical activ-
ity in the context of its health benefits [23].

Unlike car dealership employees, the predominant form of
physical activity for waitresses and waiters was walking, which
constituted 63% of weekly physical activity for women and 64%
for men, corresponding to 1507 MET-min/week and 1509 MET-
min/week, respectively. Waitresses engaged in more moder-
ate-intensity activities per week, whereas waiters, similar to car
dealership employees, engaged in more high-intensity activities
[24].

Similarly, in the profession of paramedics, a trend of insuf-
ficient physical activity is noticeable. The predominant type of
physical activity in this group was low-intensity activity, with
weekly physical activity levels being 1883 MET-min/week for
women and 2046 MET-min/week for men [25].

In contrast, the results of physical activity among librarians
revealed that over 75% of respondents exhibited a high level of
physical activity. On average, women expended 4314 MET-min
per week, while men expended 5617 MET-min per week, with
only 9% of respondents in this group reaching an insufficient
level of physical activity. The high results for 80.5% of the par-
ticipants might be attributed to the self-reporting nature of the
IPAQ questionnaire and difficulties in accurately determining
the type of physical activity, including estimating the time spent
sitting [26]. According to Gajewski [27], this may be due to diffi-
culties in distinguishing between moderate and vigorous activi-
ty and the tendency of respondents to overestimate the duration
of their physical efforts.

Comparable results to those of car dealership employees
were found among police officers. The majority of them exhib-
ited a high level of physical activity (69%), 18% had a sufficient
level of activity, and the remaining respondents showed an in-
sufficient level of physical activity (13%). Significant differences
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were observed between the various groups of officers regarding
vigorous activity (p < 0.001), moderate activity (p < 0.001), and
total weekly activity (p < 0.001). The highest level of activity
was found among officers in the independent antiterrorism
unit, while the lowest was among those in the criminal division.
A low level of vigorous activity was also noted among officers in
the prevention division [28].

The fact that the car dealership employees engaged in
a profession characterized by high physical activity may be at-
tributed to the minimal amount of time spent on sedentary
tasks. The symptoms of sedentariness leading to insufficient
levels of physical activity affected only 9.1% of men. This is also
supported by the observed correlation between time spent sit-
ting and total weekly physical activity, where activity levels were
dependent on sitting time by only 6.7%.

Physical activity may vary depending on age [29]. A tenden-
cy was observed for a decrease in total weekly physical activity
with increasing age among employees (Fig. 3). Older individuals
working in office positions spent most of their time sitting in
front of a computer, which was associated with relatively less
time spent walking. In contrast, younger individuals, such as
those working at a car wash, dedicated significantly more time
to walking rather than passive sitting due to the nature of their
job. This is supported by a previous cross-sectional study by Me-
nai et al. [30], who found that walking frequency among em-
ployees decreased with age, affecting both work-related and lei-
sure-time physical activity. In our study, the explanation of only
3.5% of total weekly physical activity by age suggests that it had
a minimal impact on activity levels. This may also be attributed
to the relatively high average age of car dealership employees
(29.4 + 8.2 years) and 27.8% variability. WHO guidelines sug-
gest that engaging in any form of physical activity may provide
greater benefits than not engaging in any activity at all [31].

Conclusions

1. The results of the physical activity assessment of employees
at the car dealership indicate a trend towards higher average
values of calculated weekly physical activity for men com-
pared to women.

2. No statistically significant differences were found in the level
of physical activity between women and men after classify-
ing them into one of four physical activity categories; 60% of
women and 68% of men were highly physically active.

3. Weekly physical activity of the car dealership employees was
negatively correlated and explained to a small extent by the
independent variables: sitting time (6.7%) and age of the par-
ticipants (3.5%).

References

1. Gieroba B. (2019). The impact of physical activity on mental
health and cognitive functions. Medycyna Ogélna i Nauki
o Zdrowiu 25(3), 153-161. DOI: 10.26444/monz/ 112259
[in Polish]

2. WHO (2020). Guidelines on physical activity and sedentary
behaviour. Geneva: World Health Organization.

3. Ramirez-Vélez R., Gonzélez-Ruiz K., Garcia S., Agredo-
Zuiiiga R.A. (2012). Diferencias por sexo de la relacién entre
ejercicio de intensidad vigorosa vs. intensidad moderada
y marcadores de riesgo de sobrepeso/obesidad en adul-
tos saludables. Endocrinol Nutrition 59(8), 491-495. DOI:
10.1016/j.endonu.2012.06.011 [in Spanish]

10.

11.

12.

13.

14.

15.

16.

Czeczelewski: PHYSICAL ACTIVITY OF CAR DEALERSHIP EMPLOYEES ...

WHO (2018). Prevalence of insufficient physical activity
among adults aged 18+ years. Geneva: World Health Orga-
nization.

Griera J.L., Manzanares ].M., Barbany M., Contreras ]J.,
Amig6 P., Salas-Salvado J. (2007). Physical activity, energy
balance and obesity. Public Health Nutrition 10(10A), 1194-
1199. DOI: 10.1017/S1368980007000705

Saris W.H.M,, Blair S.N., Van Baak M.A., Eaton S.B., Davies
P.S.W., Di Pietro L. et al. (2003). How much physical acti-
vity is enough to prevent unhealthy weight gain? Outcome
of the IASO Ist Stock Conference and Consensus State-
ment. Obesity Reviews 4(2), 101-114. DOI: 10.1046/j.1467-
-789x.2003.00101.x

Kim M.S., Nam Y.H. (2019). Obesity factors (physical ac-
tivity and usual dietary pattern) and breast cancer in Ko-
rea. Polish Journal of Sport and Tourism 26(3), 29-34. DOI:
10.2478/ pjst-2019-0017

Wasilewska M., Bergier J. (2018). Physical activity and as-
sociated socio-demographic factors in adolescents from the
eastern region of Poland. Roczniki Paristwowego Zaktadu
Higieny 69(1), 55-61.

Van Hecke L., Loyen A., Verloigne M., van der Ploeg H.P,,
Lakerveld J., Brug J. et al. (2016). Variation in population
levels of physical activity in European children and adole-
scents according to cross-European studies: a systematic
literature review within DEDIPAC. International Journal
of Behavioral Nutrition and Physical Activity 13, 70. DOI:
10.1186/s 12966-16-0396-4.

Vanhelst J., Béghin L., Duhamelc A., De Henauwd S., Mol-
nar D., Vicente-Rodriguez G. et al. (2016). Relationship be-
tween school rhythm and physical activity in adolescents:
the HELENA study. Journal of Sport Sciences 35(16), 1666-
1673. DOI:10.1080/02640414.2016.1229013

Niznikowska E., Bergier J., Bergier B, Acs P, Junger J., Sa-
lonna F. (2019). Factors influencing levels of physical ac-
tivity among female students from the Visegrad countries.
Health Problems of Civilization 13(1), 19-29. DOI: 10.5114/
hpc.2018.80225

Gorski M., Pigtkowska M., Pastuszak A., Michalak B. (2017).
Level of physical activity of physical education students in
Poland and Ireland. Journal of Education, Health and Sport
7(3), 221-230. DOI: 10.5281/zenodo.268998

Poptawska H., Dmitruk A., Hotub W. (2020). Body compo-
sition, physical fitness and physical activity among students
from Biala Podlaska. Polish Journal of Sport and Tourism
27(1), 21-27. DOI: 10.2478 /pjst-2020-0004

Poptawska H., Dmitruk A., Kunicka I., Debowska A., Hotub
W. (2018). Nutritional habits and knowledge about food
and nutrition among physical education students depen-
ding on their level of higher education and physical acti-
vity. Polish Journal of Sport and Tourism 25(3), 35-41. DOLI:
10.2478/pjst-2018-0018

Podstawski R., Zurek P., Clark C.C.T., Ihash F., Kazina Z.,
Omelani A. (2019). Sex-mediated differences among uni-
versity students performing extreme physical activity du-
ring the 3-minute burpee test. Polish Journal of Sport and
Tourism 26(2), 27-33. DOI: 10.2478/pjst-2019-0011
Drenjak J.L., Uzi¢anin E., Zeni¢ N. (2023). Sport, physical
activity and (harmful) alcohol drinking in university stu-
dents during the first year after Covid-19 pandemic: gender-
-stratified cross-sectional study. Polish Journal of Sport and
Tourism 30(2), 15-21. DOI: 10.2478/pjst-2023-0009



Czeczelewski: PHYSICAL ACTIVITY OF CAR DEALERSHIP EMPLOYEES ...

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

Dmitruk A., Hotub W. (2024). Physical activity and dietary
habits in young females with varying levels of body fat and
fat distribution. Polish Journal of Sport and Tourism 31(2),
33-39. DOI: 10.2478/pjst-2024-0012

Szymczak M., Skrzek A. (2014). Analysis of the correlation
between daily physical activity and body composition in
older adults. Gerontologia Wspétczesna 2(1), 33-39. [in Po-
lish]

Ogonowska-Stodownik A. (2013). Comparison of the re-
sults of the IPAQ, the Borg Scale, and physical activity in
Norwegian older adults. Hygeia Public Health 48(4), 515-
519. [in Polish]

Biernat E., Stupnicki R., Gajewski A.K. (2007). Internatio-
nal Physical Activity Questionnaire (IPAQ) - Polish version.
Wychowanie Fizyczne i Sport 51(1), 47-54. [in Polish]
Biernat E., Tomaszewski P. (2015). Association of socio-
-economic and demographic factors with physical activity
of males and females aged 20-69 years. Annals of Agri-
cultural and Environmental Medicine 22(1), 118-123. DOI:
10.5604/12321966.1141380

Stupnicki R. (2005). Biometrics: a brief overview. Warsza-
wa: Margos. [in Polish]

Krolikowska S. (2011). The role of gender stereotypes in sha-
ping attitudes toward health in women and men. Nowiny
Lekarskie 80(5), 387-393. [in Polish]

Pudetko M., Niestroj-Jaworska M. (2021). Assessment of
physical activity and other health behaviors, and diagno-
sis of musculoskeletal disorders in the context of waitstaff
work. In: J. Polechoniski, M. Rozpora (ed.), Aktywnos¢ fi-
zyczna w profilaktyce i promocji zdrowia (pp. 145-163). Ka-
towice: Akademia Wychowania Fizycznego im. Jerzego Ku-
kuczki w Katowicach. [in Polish]

Strozyk 1., Niestroj-Jaworska M. (2021). Physical activity
and other health behaviors of paramedics. In: J. Polechon-
ski, M. Rozpora (ed.), Aktywnos¢ fizyczna w profilaktyce i
promocji zdrowia (pp. 109-128). Katowice: Akademia Wy-
chowania Fizycznego im. Jerzego Kukuczki w Katowicach.
[in Polish]

Planeta K., Latosik E., Stachura A. (2011). Physical activity
of university librarians in the Upper Silesian Industrial Re-
gion. Bibliotheca Nostra 1(1), 24-36. [in Polish]

Gajewski A., Biernat E. (2010). The use of the Internatio-
nal Physical Activity Questionnaire (IPAQ) - pros and cons:
methodological considerations and their implications. In:
K. Busko, J. Charzewska, K. Kaczanowski (ed.), Wspdi-
czesne metody badar aktywnosci, sprawnosci i wydolnosci
fizycznej cztowieka (pp. 20-37). Warszawa: Akademia Wy-
chowania Fizycznego J. Pitsudskiego w Warszawie. [in Po-
lish]

Eowinski T., Gomotysek A., Prokopczyk A. (2018). Leisure-
-time physical activity in selected groups of police officers
in the context of stress reduction. Aktywnos¢ ruchowa ludzi
w réznym wieku 39(3), 27-37. [in Polish]

Lindsay T., Westgate K., Wijndaele K., Hollidge S., Kerri-
son N., Forouhi N. et al. (2019). Descriptive epidemiology of
physical activity energy expenditure in UK adults (The Fen-
land study). International Journal of Behavioral Nutrition
and Physical Activity 16(126), 1-13. DOI:10.1186/s12966-019-
0882-6

Menai M., Charreire H., Feuillet T., Salze P., Weber C.,
Enaux C. et al. (2015). Walking and cycling for commuting,
leisure and errands: relations with individual characteri-
stics and leisure-time physical activity in a cross-sectional
survey (the ACTI-Cités project). International Journal of Be-

31.

Pol. ]J. Sport Tourism 2024, 31(3), 23-27 27

havioral Nutrition and Physical Activity 12(150), 1-10. DOI:
10.1186/512966-015-0310-5

Bull F.C., Al-Ansari S.S., Biddle S., Borodulin K., Buman
M.P,, Cardon G. et al. (2020). World Health Organization
2020 guidelines on physical activity and sedentary beha-
viour. British Journal of Sports Medicine 54, 1451-1462. DOI:
10.1136/bjsports-2020-102955

Submitted: September 22, 2024
Accepted: November 4, 2024



