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Abstract

Objectives: The research aims to assess the level of physical activity among administrative, technical, and manual workers
employed in Warszawa public institutions and to analyze the factors that increase the risk of failing to meet World Health
Organization (WHO) recommendations. Material and Methods: The study comprised 373 employees of randomly selected
institutions. A short version of International Physical Activity Questionnaire (IPAQ) was applied. The correlation between
the mean values of duration, days, MET-min/week of efforts, gender, and type of work was analyzed using the Tukey’s hon-
est significant difference (HSD) test, while the correlation between the level of physical activity and the socio-demographic
characteristics was assessed with the Chi? test. The strength of the relationship between socio-demographic characteristics
and fulfilment of WHO standards was expressed by the odds ratio (OR) and 95% confidence interval (95% CI). The signifi-
cance level was p = 0.05. Results: High levels of physical activity were declared by 41.8% of the manual workers, 14.7% of
the administration staff, and 7.3% of the technicians; 19%, 31.5% and 54.5%, respectively, reported low levels of physi-
cal activity. Factors determining the fulfilment of the WHO recommendations include: the nature of work (p = 0.003),
education (p = 0.004), and income (p = 0.003). The risk of being inactive nearly doubles in the case of administration
staff (31.5%) and increases more than 4 times in the case of technicians (54.5%). Respondents with secondary school
education (31.6%) are exposed to a 3-fold higher risk of inactivity, while in respondents with higher education (37.2%), the
level of the risk is 4-fold higher. Compared to those in the highest income group (23.4%), people who earn less (34.1%)
are inactive almost twice as often. Conclusions: Urgent intervention is necessary in all studied groups: increased energy
expenditure for recreation and locomotion, educational offers of employers to promote healthy lifestyle, management of
leisure time budget, and strategies for changing behavior.
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INTRODUCTION by the workers manually are repetitive and monotonous.
In today’s offices and businesses, employees’ body move- The elements of movement put uneven strain on particu-
ments and physical effort has been almost entirely elimi- lar systems and parts of the body. It is believed that this

nated, while the operations that continue to be performed problem affects in particular people working intellectually
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or performing light jobs (in sitting position), and to a lesser
extent, people performing physical jobs (standing or walk-
ing, lifting heavy objects, or doing everyday tasks manu-
ally). However, traditional manual labor has been disap-
pearing. In the case of difficult or heavy jobs, people are
replaced by machines or perform their tasks using modern
tools and technology, which results in an almost complete
elimination of physical effort and thereby gives rise to seri-
ous health and social problems [1,2].

In such circumstances, health promotion programs, in-
cluding worksite fitness programs that increase physical
activity at the worksite, have become increasingly popu-
lar [3]. They are a kind of compensation service to boost
the fitness and vitality of a person, reduce the cost of one’s
treatment [4] and stimulate the improvement of efficiency
at work [5]. Studies have demonstrated a positive correla-
tion between worksite fitness programs and improvement
of factors such as absenteeism [6], stress [7], and injuries
at work [8]. They have also shown a positive correlation
between worksite fitness programs and improvement of
the company image [4], work culture, and employee mo-
rale [9]. Physically active people are generally healthier
and work better [10].

Employers take a keen interest in such effects and more
and more often offer these programs to their employ-
ees [5,11]. An important argument addresses the mea-
surable economic benefits [12]. Scientists claim that
USD 3.48 is returned per dollar invested in health promo-
tion at the worksite owing to reduced treatment costs, and
reimbursement of USD 5.82 (per dollar invested) owing to
lower absenteeism [13]. Researchers also emphasize that
there is on average slightly more than a 25% reduction
of the costs of sick leave, health care, damages, and dis-
ability [14]. The cost-effectiveness of implementing obesi-
ty prevention programs, which could translate into a lower
incidence of disease, improved quality of life and longer
lifespan, ranges from USD 1.44 to USD 4.16 (per pound
of weight loss) [15].
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In Poland, the total expenditure in health care (includ-
ing public and private spending as well as investments)
amounted to PLN 98.8 billion in 2010, which made
up 7% of Poland’s Gross Domestic Product (GDP) [16].
It should be noted that rising health care costs will be par-
ticularly severe for the Polish society due to the forecasted
declines in the number of people at working age, whose
work will have to cover the growing costs of the system.
Moreover, Poland is still a developing country that re-
quires further investment in all elements of the economic
and social system in order to maintain high economic
growth and international competitiveness.

The aforementioned issues are an important reason for
studying the duration and intensity of effort, depending
on a person’s profession and position. Therefore, the aim
of the present research is to evaluate one of the positive
indicators of health, i.e., levels of physical activity, with
a standardized assessment tool, the International Physi-
cal Activity Questionnaire (IPAQ). The study included
administration staff, technicians, and manual workers in
Warszawa public institutions. Duration and frequency of
all efforts (moderate and vigorous as well as walking) were
analyzed: at the worksite, in and around the house, while
travelling, and during leisure time. Factors affecting the
likelihood of making effort, including the health recom-
mendations of the World Health Organization (WHO),
and factors increasing the risk of inactivity were studied.
It is thought that the identification of the characteristics
of a specific group may lead to better knowledge of its be-
havior and, consequently, organizing effective health pro-
motion and intervention activities.

MATERIAL AND METHODS

The study involved 373 administrative, technical and man-
ual workers (116 men, 257 women) of randomly selected
public institutions in Warszawa (Table 1).

The selection consisted of 2 stages. The 1st stage was to
randomly select 4-6 public institutions from among:
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Table 1. Characteristics of administration staff, technicians, and manual workers in Warszawa public institutions

Administration staff Manual workers Technicians
Characteristic men women men women men women
(N=42) (N=196) (N=52) (N=27) (N=22) (N=34

Body mass index* [n (%)]

underweight (< 18.5) 1(24) 23 (12.0) - 4 (14.8) - 3(8.8)

norm (18.5-24.9) 18(43.9)  101(52.6) 20 (38.5) 8(29.6) 10 (45.5) 16 (47.1)

overweight (25.0-29.9) 16 (39.0) 53 (27.6) 26 (50.0) 8(29.6) 11 (50.0) 11(324)

obesity (30.0-39.9) 6 (14.6) 15(7.8) 6 (11.5) 7(25.9) 1(4.5) 4 (11.8)
Marital status™ [n (%)]

in a relationship 19(452) 116 (60.7) 39 (75.0) 20 (74.1) 17(71.3) 24 (70.6)

single (unmarried, divorced, widowed) 23 (54.8) 75 (39.3) 13(25.0) 7(25.9) 5(22.7 10(29.4
Education [n (%)]

higher 23 (54.8) 82 (41.8) - - 5(22.7 11(324)

secondary 19(452)  111(56.6) 43 (82.7 16 (59.3 17(71.3 23 (67.6)

vocational/primary - 3(1.5) 9(17.3 11 (40.7) - -
Gross income per person in a family* [n (%)]

> 1300 PLN 10 (24.4) 57(30.3) 35(72.9) 18 (72.0) 6 (28.6) 12 (36.4)

1300-2 100 PLN 16 (39.0) 80 (42.6) 11(22.9) 6 (24.0) 13(61.9) 14 (42.4)

> 2100 PLN 15 (36.6) 51(27.1) 2(4.2) 1 (4.0) 2(9.5) 7(21.2)
Average age (years) (M£SD) 40.7£13.2  45.1%11.1  479+129  513%96  485+100  49.1%9.0

* Number of individuals given in Table 1 is lower than the number of respondents because some of them refused to answer the questions.

universities — the University of Warsaw, the University
of Physical Education, the Warsaw School of Econom-
ics, the Warsaw University of Life Sciences;

hospitals — “Wolski,” “Szaseréw,” Independent Com-
plex of Public Health Care Clinics for Higher Educa-
tion Schools in Warsaw (Samodzielny Zesp6t Publicz-
nych Zaktadow Opieki Zdrowotnej dla Szkot Wyzszych
w Warszawie) in Mochnackiego Street, Waryniskiego
Street and Krakowskie Przedmiescie Street;

research institutes — Institute of Plasma Physics, Insti-
tute of Hygiene, Food and Nutrition, Institute of Mete-
orology and Water Management, Institute of Construc-
tion Technology;

theatres — Syrena Theatre, Kwadrat Theatre, Aleksan-
der Zelwerowicz State Theatre Academy, 6 film sets.

The 2nd stage consisted of selecting a specified number
of people at each institution. At institutions employing up
to 35 workers, the research included all of them. At insti-
tutions with more than 35 employees, 30% of the group
was randomly chosen. Slightly different procedures were
used for the film sets, where the interviews were carried
out among all the employees present at work that day.
The study was conducted in the form of a questionnaire.
Direct interviews were performed by trained and super-
vised interviewers and in accordance with a specific plan.
The percentage of refusals to be interviewed was within
the range of 3-5%.

In order to examine the level of physical activity, the re-
searchers applied a short version of the IPAQ. This al-
lowed them to collect information about the frequency

[JOMEH 2015;28(2)

285



286

ORIGINAL PAPER E. BIERNAT

and duration of any physical effort (moderate and vigor-
ous as well as walking) undertaken by the respondents
in the previous week. On the basis of the values (ex-
pressed in MET-min/week) and after the standard calcu-
lations [17], physical activity levels (high, moderate, and
low) were evaluated.

When assessing the level of physical activity, respondents
who were sick, stayed in a hospital, underwent rehabilita-
tion, had days off, etc., in the 7 days preceding the ques-
tionnaire were excluded from the analysis.

In accordance with the rules adopted by the authors of
the IPAQ, the study was conducted only in March and
November (2009). Periods connected with holidays
(if they happened to be in this period) were excluded
from the study since, at that time, there was an increased
physical activity associated with holiday activities like visit-
ing cemeteries, family gatherings, etc.

The interviewers also collected the information on gender,
education, age, marital status, height and body mass, and
income of the subjects.

Since the distributions of all variables did not differ
considerably from normal, the relationship between
the mean values of duration, days and MET-min/week
of undertaken efforts and gender and type of work was
analyzed using the ANOVA analysis. The comparisons
of particular pairs of averages were conducted post hoc
using the most reliable test, i.e., the Tukey’s test. The re-
lationship between the level of physical activity and so-
cio-demographic characteristics (gender, age, body mass
index (BMI), marital status, education, nature of work,
income) was evaluated using the Chi® test. Strength of
the relationship between socio-demographic character-
istics and conformity to the WHO health-related stan-
dards was expressed by the odds ratio (OR), which was
determined with a 95% confidence interval. Log-linear
analysis was applied to eliminate the relationship be-
tween the independent variables describing the level of
physical activity. In all analyses, the level of significance

[JOMEH 2015;28(2)

was p = 0.05. Calculations were performed using the sta-
tistics software package Statistica 10.

RESULTS

Vigorous physical effort that led to highly increased
breathing and very fast heart rate was reported by 33.4%
of all the respondents. This group included 54.8% of men
and 28.5% of women employed in administrative posi-
tions; 43.1% of men and 40.7% of women employed in
physical positions; and 23.8% of men and 20.6% of women
employed in the technical positions. This type of effort was
reported by manual workers (42.3%) more often than by
technical workers (21.8%; Table 2) (Chi? test; p < 0.05).
The average duration of vigorous effort in the group of
manual workers was relatively higher (48+81.2 min/day)
than in the group of technicians (8.73+23.9 min/day;
Tukey’s HSD test; p = 0.002) and administration staff
(16.8+40.4 min/day; Tukey’s HSD test; p = 0.003). Am-
ong the whole group, vigorous effort was made on aver-
age 2.7%1.9 times per week. Men reported it 2.4*1.7
times per week; women reported it 2.9%2.1 times per
week. Significant differences were not found either in
relation to the nature of work or in relation to the gender
of the participant.

Weekly energy expenditure on vigorous effort, as calcu-
lated from the duration (during the day) and frequency
(weekly), was 494.3+1407 MET-min/week (754.1+1814
for men and 378.1+1167 MET-min/week for women).
At the same time, there were no significant differences
between men and women in any of the analyzed groups.
However, it was shown that the mean value of MET-min/
week of vigorous effort in the group of manual workers
(Tukey’s HSD test; p = 0.000) was relatively higher than
among the administration and technical staff (Table 2).

A total of 67.4% of the participants reported moder-
ate effort that led to a slightly accelerated heart rate
and slightly increased breathing. This included 61.9% of
men and 68.4% of women employed in administrative
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Table 2. Average frequency, duration and weekly energy expenditure on physical effort undertaken by administration staff,
technicians, and manual workers employed in Warszawa public institutions

Workers
. (M=SD)
Physical effort . .
administrative manual technical
(N =1238) (N=179) (N =56)
Vigorous effort
frequency (day/week) 0.84+1.65 1.27£1.95 0.58+1.41
duration (min/day) 16.80+40.40 48.00+81.20* 8.73£23.90
weekly energy expenditure (MET-min/week) 295.00£699.00 1346.00£2 631.00* 133.80+303.30
Moderate effort
frequency (day/week) 2.20£2.30% 2.50%2.30* 1.40+1.90
duration (min/day) 53.00+73.00 111.90+135.40* 39.00+56.80
weekly energy expenditure (MET-min/week) 648.00£1 109 1717.00+2 878.00* 496.00+1 084.00
Walking
frequency (day/week) 4.90=£2.30% 5.40%2.50 3.50%2.60
duration (min/day) 42.20+42.20 55.40+68.70 33.70+33.60
weekly energy expenditure (MET-min/week) 733.38+790.70 1182.80604.60* 478.50+542.90

M - mean; SD - standard deviation.

Significantly different (p < 0.05): * manual workers vs. technical and administrative staff; * administrative vs. technical staff.

positions, 66.7% of men and 47.1% of women employed
as technicians and 66.7% of men and 96.3% of women
working manually. In general, the respondents under-
took moderate effort 3.3+2 times per week. There were
no significant differences between men (2.9%1.8) and
women (3.4%2) in this aspect. However, it was found that
manual workers (76.9%) reported this type of effort more
often (Chi* test; p < 0.05) than technicians (54.5%). In
addition, in comparison to the administration and tech-
nical staff, manual workers performed moderate effort
more frequently (Tukey’s HSD test; p = 0.014) and longer
(Tukey’s HSD test; p = 0.000; Table 2).

Weekly energy expenditure at moderate effort was
852.5+1704 MET-min/week: 1113+2441 MET-min/week
for men and 736.1x1229 MET-min/week for women. As
with vigorous effort, no significant differences were found
between men and women in this respect in any of the ana-
lyzed groups. It was observed, though, that the mean value
of MET-min/week of moderate efforts (1717+2878) in the

group of manual workers was relatively higher (Tukey’s
HSD test; p = 0.000) than among the administration
staff (648+1109) and technicians (496+1084).

As many as 89.9% of the participants (88.6% of men
and 90.6% of women) declared that they walked without
a break for at least 10 minutes. People working in the ad-
ministration (92.8%) reported walking significantly more
often (Chi® test; p < 0.05) than those employed as tech-
nicians (78.2%). This was similar in regard to the num-
ber of days of walking (Tukey’s HSD test; p = 0.000), as
the administration staff walked more (4.9%2.3 days per
week) than technicians (3.5+2.6). Among manual work-
ers, the percentage of the walkers was 89.7%. This did not
differ significantly from the other groups; however, the
representatives of this group walked more often (5.4+2.5
times per week) than did technicians (Tukey’s HSD test;
p = 0.000). The average number of days of walking per
week in the whole group was 5.4+1.9 (5.6+1.9 for men
and 5.3%1.9 for women). As with vigorous and moderate
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effort, no significant differences in the number of reported
days of walking were found between men and women.
Weekly energy expenditure for walking was 791.1+
1016.3 MET-min/week (931.9%£1369.8 MET-min/week
for men and 728.14+805.3 for women). There were no
significant differences between men and women in any of
the analysed groups. However, it was noted that the mean
value of MET-min/week of walking in the group of manual
workers was relatively higher than among the administra-
tion staff (Tukey’s HSD test; p = 0.001) and technicians
(Tukey’s HSD test; p = 0.000).

Average duration of sitting for the respondents
was 465.1£151.5 min/day. Administration staff spent sit-
ting on average 488.5%130.7 min/day; manual workers
408.2+190.8 min/day; technicians 445.1£150.4 min/day.
There were significant differences in the duration of sitting
depending on gender (Tukey’s HSD test; p = 0.018) and
the nature of work (Tukey’s HSD test; p = 0.000). Namely,
women working manually spent relatively less time sit-
ting (365.6=209.3 min/day; Tukey’s HSD test; p = 0.000)
than women working in administration (494.3+130.1 min/
day) and technical units (474.7+133.2 min/day; Tukey’s
HSD test; p = 0.046). Among men, significant differences
(Tukey’s HSD test; p = 0.046) were found between the ad-
ministrative staff (461.4+131.5 min/day) and technicians
(397.1=130.7 min/day).

After calculating total energy expenditure (adding up the
values of MET-min/week of all the types of effort), respon-
dents were classified according to their levels of physical
activity. In total, 20.3% of the respondents (22.6% of men
and 17.9% of women) had high levels of physical activ-
ity, 499% (50.4% of men and 47.5% of women) had mod-
erate levels of physical activity, and 30.8% (27.0% of men
and 34.6% of women) had low levels of physical activity.
Manual workers (41.8%) were more likely to achieve a high
level of physical activity (Chi* test; p < 0.05) than the oth-
ers (administration staff — 14.7%, technicians — 7.3%;
Figure 1). Moderate level of physical activity was noted
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Workers (%)

T T
high moderate low
Physical activity

‘ I administrative workers W technical workers 1 manual workers ‘

Significantly different (p < 0.05): * administrative workers vs. manual
and technical workers; ™ technical workers vs. manual and admin-
istrative workers; #* manual workers vs. technical and administrative
workers.

Fig. 1. Levels of physical activity among administrative,
technical, and manual workers in Warszawa public institutions

mainly in administration staff (53.8%); unlike them, techni-
cians (38.2%) and manual workers (39.2%) achieved it rel-
atively less frequently (Chi® test; p < 0.05). Furthermore,
technical workers (54.5%) were characterized by low levels
of physical activity (Chi® test; p < 0.05) more often than
administrative (31.5%) and physical workers (19%).
Analysis by gender showed that in the case of administra-
tive and manual workers there were no significant differ-
ences between men and women in the classification of the
different levels of physical activity. However, among wom-
en employed in technical positions (67.6%) low levels of
physical activity were reported relatively more often (Chi?
test; p < 0.05) than among men in that group (38.1%).
Men more often reached the level of moderate physical
activity (57.1% and 23.5%, respectively).

Taking the WHO recommendations into account, par-
ticipants were divided into those who met the guidelines
(active group) and those who did not (inactive group).
The 1st group included people with a low level of physical
activity, the latter group comprised the others (with high
and moderate levels; Table 3).



Table 3. Factors determining the fulfilling of World Health Organization (WHO) recommendations by Warszawa administration
staff, technicians, and manual workers (N = 373) and OR as well as 95% CI established for fulfilling WHO recommendations

Unfulfilled WHO  Fulfilled WHO
Factor recommendations recommendations p OR 95% CI
[ (%)] [n (%))

Gender

men 31(27.0) 84 (73.0) n.s. 1.00 -

women 89 (34.6) 168 (65.4) 0.70 0.43-1.13
Age (years)

20-29 19 (38.8) 30 (61.2) n.s. 1.00 -

30-39 16 (24.6) 49 (75.4) 1.94 0.87-4.34

40-49 31(35.2) 57 (64.8) 1.16 0.57-2.40

50-59 43 (30.5) 98 (69.5) 1.44 0.73-2.84

60-69 11(37.9) 18 (62.1) 1.04 0.40-2.67
Body mass index

underweight 10 (32.3) 21 (67.7) n.s. 1.07 0.47-2.43

norm 55 (31.8) 108 (62.4) 1.00 -

overweight 43 (34.4) 82 (65.6) 1.00 0.59-1.59

obesity 9(23.7) 29(76.3) 1.64 0.73-3.71
Marital status

in a relationship 78 (33.2) 157 (66.8) ns. 1.00 -

single 41 (30.8) 92 (69.2) 111 0.71-1.76
Education

higher 45(37.2) 76 (62.8) 0.004 0.25 0.07-0.90

secondary 72 (31.6) 156 (68.4) 0.33 0.09-1.13

vocational/primary 3(13.0)* 20 (87.0) 1.00 -
Worker

administrative 75 (31.5)* 163 (68.5) 0.003 0.51 0.27-0.95

technical 30 (54.5) 25 (45.5) 0.23 0.11-0.51

manual 15 (19.0)* 64 (81.0) 1.00 -
Gross income per person in a family (PLN)*

< 1300 (EUR 312) 47 (34.1) 91 (65.9) 0.003 0.59 0.31-1.11

1300-2 100 (EUR 312-504) 47 (34.1) 93 (66.4) 0.60 0.32-1.14

2100 (> EUR 504) 18 (23.4) 59 (76.6) 1.00 -

OR - odds ratio (was computed with reference to the people unfulfilling WHO recommendations); CI - confidence interval.
# Due to possible data deficiencies in income, the number of respondents may vary between individual variables.
* Significant differences (p < 0.05) between the respondents fulfilling and unfulfilling WHO recommendations.

n.s. — not significant.
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Based on analyses of partial and marginal associations,
it was found that among the considered variables only the
nature of work, education and income were factors signifi-
cantly affecting the fulfillment of the WHO recommenda-
tions. Odds ratios calculated for the analyzed variables indi-
cated that the risk of being inactive increased almost twice
(OR = 051, 95% CI: 0.27-0.95) for administration work-
ers (31.5%) and more than 4 times (OR = 0.23, 95% CL:
0.11-0.51) for technical workers (54.5%). A similar risk of
being inactive was also found in the least educated peo-
ple, 3 times higher risk (OR = 0.25, 95% CI: 0.07-0.90) for
people with secondary school education - 31.6% and 4 times
higher risk (OR = 0.33, 95% CIL: 0.09-1.13) in the case of
respondents with higher (tertiary) education - 37.2%.
It was also observed that in comparison to those with
the highest income (23.4%), the lowest income group
(= 2100 PLN, 34.1%) were almost twice more likely to be in-
active and did not meet the WHO recommendations (1300-
2100 PLN, OR = 0.59, 95% CI: 0.31-1.11; < 1300 PLN,
OR = 0.60, 95% CI: 0.32-1.14). Regarding the individual
categories of gender, BMI and marital status, the proportions
of active and inactive people were not significantly different.

DISCUSSION

Prevalent risk factors, morbidity, intensified aging pro-
cesses, and increased spending on increasingly advanced
therapies are causing an inevitable rise in health care
costs [16]. Governments of industrialized countries (in-
cluding Poland) are concerned about this phenomenon
and are striving to maintain an appropriate state of their
citizens’ health. A growing number of active Poles, es-
pecially youths and working-age people, is one of the
expected effects of the National Health Program. This
program assumes that “by 2015, at least 60% of children
and adolescents and 35% of adults will have involved in
various forms of physical activity of a certain intensity
and frequency in leisure time” [18]. Nevertheless, recent
studies by NATPOL [16] have shown that only 32% of
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Poles undertook physical activity every day or 4-6 days
aweek. It is “only 32%” because the analyzed efforts were
not only connected with leisure time, but also with travel-
ling and working.

The debate on the health benefits of physical activity
at work continues [19,20]. Researchers point to the op-
posite effects: in some cohorts, high occupational physi-
cal activity is shown to be associated with improved
health [21], while in other cohorts, high occupational
physical activity is shown to impair health [20,22-24].
On the one hand, a positive correlation between physi-
cal activity and reduced risk of complications of cardio-
vascular diseases, diabetes, hypertension and obesity,
premature mortality has been proven [25,26]. On the
other hand, we have to face the problem of the lack of
studies or findings on the adverse impact of physical
activity on health [21,22].

Some studies have shown that much physical effort at the
worksite does not mean improving functional ability and
motor skills [27]. High occupational physical activity may
increase the risk of absenteeism (determinant of global
health) [23,24], whereas increasing levels of physical ac-
tivity in leisure time may reduce this risk (counteract and
modify many unfavorable factors) [28,29]. Regardless of
previous findings, the evaluation of one of the positive
indicators of health - levels of physical activity — among
the representatives of the 3 occupational categories (ad-
ministration staff, technicians, and manual workers) may
be a valuable tool in planning preventative activities tar-
geted at people of working age.

The collected material indicated that 90% of the partici-
pants claimed that they walked, 33% did vigorous effort,
and 67% did moderate effort. Yet a high level of physical
activity (assessed on the basis of all efforts taken at the
worksite, in and around the house, and while commuting)
was attained by only 42% of the manual workers, 15% of
the administration staff, and 7% of the technicians. Low
levels of physical activity were characteristic of as many
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as 55% of the technicians, 32% of the administration
staff, and 19% of the manual workers.

This tendency agreed with the conclusions of the most
comprehensive study of health of the Polish population
in 2009 (“Stan zdrowia ludnosci Polski w 2009 r.”), con-
ducted by the Central Statistical Office (Gtéwny Urzad
Statystyczny — GUS) [30]. It found that up to 54% of adult
Poles (aged 15 years and older) did not do any activity, and
only 13% of respondents did it regularly or fairly often.
Meanwhile, the average Pole is happy to declare various
activities (28.2% - activities requiring high physical effort,
66.8% — moderate, 76.1% — walking) [30]. However, after
summing up the duration and frequency of those efforts,
it became clear that the level of physical activity of the re-
spondents was not sufficient to remain healthy. This raises
the suspicion that Poles (both generally and in this study)
are not willing to admit that they lack physical activity. The
best proof is that only by asking detailed questions (about
the duration and frequency of the efforts) the researchers
were able to classify the Warszawa employees into those who
met (30.8%) and did not meet (69.2%) WHO recommen-
dations. Meanwhile, in Sweden, the percentage of people
meeting the health recommendations is as high as 63% [31].
What determines the level of physical activity — or rath-
er their inactivity — among the Warszawa administration
staff, technicians, and manual workers? Most reports have
emphasized that the primary factor in changing a lifestyle
is the place of residence [32] and awareness [33] (clearly
connected with profession [34], income [35], and educa-
tion [33]). The larger the city, the higher the activity. The
higher the education, the greater the awareness of the
need to care for one’s health and controlling its state, do
sports and other healthy activities [36].

Unfortunately, the present analysis showed that within the
studied group, higher education did not guarantee the ra-
tional care for one’s own body and health. It turned out
that — in contrast to what Jones et al. claim [37] - greater
knowledge does not result in the avoidance of adverse states

and minimizing their adverse effects. The risk of being in-
active was 3-fold higher among the people with secondary
school education (31.6%) and 4-fold higher among the
people with higher education (37.2%). Bergman et al. [31]
report similar observations (OR = 0.5, 95% CI: 0.3-0.9).
It is not surprising that physical activity of people with
higher education is low since they mostly work at comput-
ers (administration — 44.1%; technicians - 28.6%). They
spend sitting usually over 8 hours daily. Almost 40% of the
administration staff and nearly 50% of the technicians are
overweight or obese. Furthermore, researchers suggest
that obese people should replace sitting at a computer
with walking while working with the computer. According
to the calculations, 2-3 h a day of such exercise (at con-
stant other components of energy balance) may result in
weight loss of as much as 20-30 kg per year [38].
However, it is striking that the technical and administra-
tive staff did not compensate for a sedentary lifestyle with
physical activity in their leisure time. The strength of the
relationship of the failure to meet the WHO health stan-
dards and the nature of work was shown with the odds
ratio (OR = 0.51, 95% CI: 0.27-0.95). The risk of being
inactive is increasing. In comparison to the manual work-
ers, it almost doubled in the case of administrative em-
ployees (31.5%) and it was more than 4 times higher for
technical workers (54.5%).

It is self-evident that the people working manually (mainly
with secondary education - 74.7%; primary/vocational
education - 25.3%) were more physically active at work.
However, even within this group, 19% of the people were
physically inactive. This raises 2 assumptions. First of
all, traditionally understood manual labor has been dis-
appearing and the effort associated with it is currently
taken over by machines and technology [39]. Secondly,
constant and chronic fatigue at work may entail further
consequences. For example, it may become a cause of
reluctant participation in sports and recreational activi-
ties in leisure time [40,41]. According to Drygas et al. [42],
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such an attitude is presented by 11% of respondents. How-
ever, there is also evidence that working adults who en-
gage in physically demanding work or men in blue-collar
occupations are more active outside of the worksite [43].

Economic status of people is an important factor that en-
hances their active lifestyles [37]. However, it should be
noted that the impact of increased affluence on the health-
oriented behaviors is not clear. On the one hand, it may
encourage greater spending on recreation and sports fa-
cilities [44]. On the other hand, it may become a factor
reinforcing unhealthy habits: the tendency to excessive,
irresponsible consumption, the abandonment of physical
activities (e.g., doing household chores). In the studied
group, there is a positive correlation with physical activity.
The respondents in the highest income group (23.4%) met
the WHO recommendations relatively more often than
the others. In comparison to them, people who earned less
(=< 2100 PLN, 34.1%) were inactive almost twice as often.

CONCLUSIONS

Taking everything into consideration, the results of the
present study point to the need for urgent intervention
among all of the surveyed subjects (especially technical
and administrative employees). Increasing recreation and
locomotion energy expenditure in that group of people can
be beneficial. Although increasing physical activity at work
is not easy, an educational offer for employers regarding
healthy lifestyle, management of leisure time budget, and
strategies of behavior changes will definitely improve the
current state of affairs. However, further research on ef-
fort at work, at home, in leisure time, and while travelling
is necessary. Due to the limited scope of our work, the
present results should be regarded with caution.
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