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SUMMARY

Background: Extending working lives has become an inevitable objective of public policy in the era of population
ageing. It is possible, however, that the duration of working life will depend on individual employability. Out of
a wide range of factors affecting employability, in this paper we have analyzed one specific aspect of health status,
which is physical activity. Methods: 75is paper studies the relationship between physical activity and BMI among
representatives of seven occupational groups in Poland using a logit regression. We use a dedicated micro-database of
over 5,000 Warsaw inhabitants. Results: Being overweight and obese is a significant problem among scientific re-
searchers and public administration professionals; however, insufficient physical activity mainly affects sales workers
and health professionals. Sex and age groups and professions are a far better predictor of a high BMI than the level of
individual physical activity. In the case of the latter, the number of recreational disciplines and frequency of walking
is more important than any other physical activity-related variable. We confirm that being overweight and having
a sedentary lifestyle lead to a vicious circle of inactivity. Conclusions: I order to break this cycle or at least bring
it under control, it is necessary to monitor the weight and waist circumference of workers, which is a prerequisite for
any further intervention.

RiassunTO

«Attivita fisica per vite lavorative pin lunghe: un'analisi dei profili di attivita fisica di alcune categorie pro-
fessionali in Polonia». Introduzione: A fronte dell’invecchiamento della popolazione, 'allungamento della vita
lavorativa é diventato un obiettivo obbligato delle politiche pubbliche. E’ possibile, tuttavia, che la durata della vita
lavorativa dipenda dal rimanere idonei al lavoro dei singoli individui. Tra i molti fattori che influenzano questo
aspetto, il presente articolo analizza un aspetto specifico dello stato di salute: I'attivita fisica. Metodi: Questo articolo
studia la relazione tra attivita fisica e BMI in un campione proveniente da sette categorie professionali in Polonia,
attraverso modelli di regressione logistica. E’ stato utilizzato un data-base dedicato di oltre 5.000 abitanti di Var-
savia. Risultati: I/ sovrappeso e obesita sono un problema significativo tra ricercatori e dipendenti della pubblica
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amministrazione; tuttavia, l'insufficiente attivita fisica riguarda principalmente commessi e lavoratori della sanita.
Sesso, classe di eta e professione sono risultati predittori molto migliori di un alto BMI che non il livello di attivita
Sisica individuale. A loro volta, il numero di attivita ricreative svolte e la frequenza della camminata sono risultati
i piit importanti predittori legati all’attivita fisica. Si é confermata ['ipotesi che essere sovrappeso e avere uno stile di
vita sedentario porta, in un circolo vizioso, a una maggiore inattivita. Conclusioni: Per interrompere questo circolo
viz1050 0, per lo meno, cercare di tenerlo sotto controllo, é necessario monitorare il peso e la circonferenza addominale
dei lavoratori, come prerequisito per qualsiasi ulteriore intervento.

INTRODUCTION

Population ageing has contributed to changes in
the patterns of social life in developed countries.
Key features of this transition include increasing
longevity. We live longer (54), but life is expen-
sive. Extended consumption requires more income.
In this context transfers do not solve the problem
as they only reallocate income instead of increas-
ing it, so additional income has to be earned. Wel-
fare-state countries in the last decades of the 20™
century, whose economies had been driven by the
demographic dividend, easily forgot this rule. The
share of old-age transfers in GDP is significant and
projected to continue increasing in the decades to
come (17). This model lacks stability and, therefore,
the increasing lifespan has to entail a longer profes-
sional career.

'The shrinking labour force leads to a decrease in
social system revenues, which coincides with higher
expenditure on policy goals resulting from more
numerous older age cohorts. As a result, the gap is
widening. People need to change their profiles of
income allocation over their life cycle. Given long-
er lifespans, this may mean lower consumption in
earlier periods of life, and/or lower consumption in
later periods of life, and/or longer working activity.

Extending working lives is probably the most
promising method of adjustment at both individual
and aggregate levels of analysis. Withdrawing from
the labour market later than is common nowadays
(in early to mid-60s) is to an extent possible (23).
Retirement at the age of 65 was introduced at the
end of 19" century when longevity and health status
of workers were incomparably lower than today. For
this simple reason, developed countries are witness-
ing an increasing number of not-yet-old (NYO) re-

tirees (21)". There is room for prolonging working
lives (4). However, the extent to which it is or will be
possible depends on a number of factors, including
those determined by individual employability.

'The latter is hugely affected by sustainable work
and promotion of healthy ageing. This issue has
become a topic of an EU-OSHA campaign for
2016-2017 (16). The rationale behind the campaign
emphasizes that caring for the physical health of
workers prevents their early exit from the labour
market, as well as increasing the employability of
subsequent age cohorts.

Working longer — possibilities and

constraints

Postponing labour market withdrawal seems to
be a reasonable direction and the official retirement
age acts as one of the strongest means of enforcing
such a policy. It is, however, only partially effective
in increasing the effective retirement age”. Longer
working lives are influenced by a number of factors:

a. skills: Skills become obsolete faster than work-

ers’ age. The ex-ante adjustment of skills is re-
quired as the ex-post reaction with outdated
skills tends to be insufficient. People retire ear-
lier than they could when their skills become
obsolete (even if nominally high).

'Retirement before reaching the real (apart from definition)
old age equals a reduction of means left for remuneration
of younger workers. It also worsen the health status of the
NYO retirees.

?In this paper we do not discuss differences between the age
at which one exits the labour market and the age when one
begins to receive pension.
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b. motivation: Traditional pension systems pro-
vide neither incentives to postpone retirement
nor disincentives to early exit (23). Workers re-
tire earlier than they could since it maximizes
their individual utility.

c. health status: Physically and/or mentally bur-
dened workers are less capable of working
longer than their counterparts with healthy
lifestyles throughout many decades before re-
tirement®,

In this paper we focus only on the third factor.
We discuss the impact of lifelong physical activ-
ity on the ability to work in the advanced stage of
working careers. A full analysis of this impact would
require specific longitudinal data. This type of data is
not available for Poland®. If it was, our thesis would
have been as follows: physical activity from school
to retirement contributes to better employment op-
portunities in the advanced stage of working careers
as well as contributes to the ability to postpone re-
tirement. Such a thesis cannot be tested on any of
the existing datasets. Consequently, while advocat-
ing policies focused on promoting life-long physi-
cal activity and facilitating such policies (including
public financing), we have to base on partial consid-
erations.

We assume individual employability in the later
stage of individual working activity is positively de-
pendent on the individual health status in that stage
of life, which in turn is also positively dependent on
physical activity during the worker’s entire life. The
existing data does not provide any means of esti-
mating the strength of these relations.

Physical fitness and its perception by
employers

It is relatively easy to check the qualifications of
an employee by verifying the so-called hard skills.

3'The above mentioned burden includes wide range of as-
pects, from stress, through poor nutrition and drugs, to the
sedentary lifestyle and insufficient physical activity. We fo-
cus on the latter issue.

“To our best knowledge, this type of data is also hardly

available for other countries.

The fact remains, however, that certificates, diplo-
mas and letters of recommendation are not crucial
(8).'The diagnosis of an employee’s predisposition to
perform a particular job role, and evaluation of their
competences (knowledge, skills and responsibilities)
and potential determine hiring. Armstrong (3) dis-
tinguishes three types of competences: (a) general
and specific (referring to all workers in a particular
occupation); (b) conditioning (specifying the basic
requirements for a given position) and action-based
(dividing workers into better and worse depend-
ing on how they perform their assigned functions);
(c) differentiating (defining behavioural features —
characterizing people who achieve good results).

'These personal characteristics remain in a strong
relationship with the implementation of assigned
roles. Doubtless, the worker’s health (at least nor-
mal weight and level of physical activity sufficient to
maintain good health) should be included in these
characteristics. Bearing this in mind, the unique ap-
plication FwdHealth, launched in the US, investi-
gates the physical activity of workers throughout
the day. Its aim is to support the health assessment
of the worker, the possible costs of absenteeism for
health reasons and the insurance rates charged for
the insurance group (15). With the help of Fwd-
Health, an employer knows when a worker is jog-
ging, whether he/she was visited the gym or the
pool and how much time he/she spent sleeping. This
data is aggregated and used to build a profile of the
employee’s health. The data can then be used to as-
sign bonuses (e.g. a pass to the gym instead of a cash
bonus) or to reduce the cost of insurance (5). One
of the simplest ways to reduce insurance premiums
is to prove that one’s employees belong to a low-risk
group.

The profitability of prophylactic programmes
tackling obesity (which may result in lower prob-
ability of disease, improvement in life quality and
expectancy, as well as workplace productivity) rang-
es from $1.44 to $4.16 per one pound of weight loss
(1). On the basis of such insight, Japanese companies
with employees not able to maintain proper weight
are required to examine all their employees over 40
years old regularly in terms of the risk of metabolic
syndrome (often associated with being overweight)
(37). For a waist circumference greater than 85 cm
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among women and exceeding 90 cm among men,
physical exercise, a special diet, and — if necessary —a
visit to the doctor are recommended. The Japanese
government recognizes obesity as a dangerous and
costly disease and, therefore, obliges corporations
to reduce the number of obese by 25% (within two
years prior to 2010 by 10%)°. Companies not reach-
ing specific targets will be forced to pay 10% higher
social security contributions.

Companies are risk-averse. Firms ofter employ-
ees discounts on tickets to sports clubs and special
dietary plans. Japan is one of the slimmest nations in
the world (according to Organisation for Econom-
ic Co-operation and Development (35) data, only
3.6% are obese). However, the statistics are merciless
—3.6% is equal to over 4.5 million people, and a fur-
ther 14 million are at risk, while the average weight
of men has risen by 10% in a decade (for women -
by 6%). It is still nine times less than in the US (36)
or in Poland (30), where 10.3 million adults have
a BMI greater than or equal to 27.5, which means
being seriously overweight or obese. In Poland, the
estimated cost of treating diabetes may exceed 1 bil-
lion EUR in 2030, and for cardiovascular diseases as
much as 10 billion EUR. The costs of lost produc-
tivity could reach, respectively, 0.9 billion and 13.3
billion EUR (30).

Because of that, it becomes necessary to create
effective strategies for counteracting obesity and
overweight, conscious of the needs of different pro-
tessional groups. Promoting an active lifestyle (espe-
cially among those working in sedentary positions)
requires monitoring and analysis. Current scientific
data suggest that many factors may have a negative
impact on the level of physical activity (32). There-
fore, in this study we assessed the physical activity
levels of representatives of 7 professional groups
(healthcare, education, research, commerce, ad-
ministration, acting and students) in Warsaw (Po-

*'The Japanese case illustrates well the determination of poli-
cy makers; however, it seems that the country still has a long
way to go. According to WHO expert consultation (57), the
BMI limits preventing risk of illnesses such as type 2 diabe-
tes and cardiovascular diseases may be systematically lower
for the Asian population than the universal cut-offs. In this
case, WHO recommends analysing an additional cut-off

point at the level of 23 kg/m?’.

land). We have attempted to show the relationship
between insufficient activity and the incidence of
being overweight and obesity as well as investigate
the relationship between the implementation of
the World Health Organization (WHO) physical
activity recommendations and gender, professional
group, Body Mass Index (BMI) and sitting time.

METHODS
Dataset

This study takes advantage of a dedicated da-
tabase of 5,132 inhabitants of the city of Warsaw,
comprising their socio-economic and physiological
characteristics, declared amount of weekly physical
activity and sitting habits, collected in a computer-
assisted personal interview (CAPI) procedure. To
the best of our knowledge, this is the largest dataset
on physical activity in Poland, especially with its oc-
cupational dimension.

Sample

'The sample represents both sexes and 6 ISCO-
compatible occupational groups, which includes: (a)
teaching professionals (university, high school, junior
high school and elementary school education), (b)
science and engineering professionals (research insti-
tutes), (c) health professionals (doctors, nurses, physi-
otherapists and others), (d) public administration
professionals (from central and local governments),
(e) sales workers (retail), (f) actors, extended with (g)
students (of 2 and 4" year)® (see table 1 for the sam-
ple structure). The refusal rate did not exceed 5%.

The selection of occupations was purposeful: we
chose several professions perceived as highly-skilled,
of high international prestige and favourable eco-
nomic position (22), students who aspire to this sta-
tus and, in a sense, a control group of sales workers of

*We refer to the ILO International Standard Classification
of Occupations ISCO-08: teaching professionals (23), sci-
ence and engineering professionals (21), health professionals
(22 and 32), public administration professionals (242 and
335), sales workers (52), actors (2655).
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Table 1 - Sample structure

Variables Total (n=5132) Men (n=1928) Women (n=3204)
n % n % N %
Age
19-29 1957 38.1 798 41.4 1159 36.2
30-39 1181 23.0 431 22.4 750 23.4
40-49 901 17.6 287 14.9 614 19.2
50-59 789 15.4 262 13.6 527 16.4
60-69 276 5.4 143 7.4 133 4.2
Education
Higher 3580 69.8 1388 72.0 2192 68.4
Secondary 1386 27.0 463 24.0 923 28.8
Vocational or elementary 160 3.1 74 3.8 86 2.7
Gross income per household member
<325 EUR 1067 20.8 277 14.4 790 24.7
325-525 EUR 1559 30.4 549 28.5 1010 31.5
525-675 EUR 642 12.5 282 14.6 360 11.2
>675 EUR 594 11.6 312 16.2 282 8.8
Profession
Public administration professional 627 12.2 208 12.2 419 13.1
Health professional 764 14.9 240 14.9 524 16.4
Teaching professional 1551 30.2 465 30.2 1086 339
Science and engineering professional 301 5.9 137 5.9 164 5.1
Actors 104 2.0 67 2.0 37 1.2
Sales workers 685 13.3 300 13.3 385 12.0
Students 1100 21.4 511 21.4 589 18.4

Source: Authors’ calculations

Note: Due to refusals sample size might differ between variables

lower prestige and position. The structure reflects the
current and anticipated structure of the labour mar-
ket of Warsaw, as proved by historical trends present-
ed in Polish General Social Surveys 1992-2010 (14)".
The purpose of this sample was to analyze physical
activity patterns among those holding various high
professional positions, usually sedentary ones.

We used a two-stage sampling procedure. In the
first stage we sampled institutions employing 3-10
people of a particular profession from all the institu-
tions of this type in Warsaw. For the analysis of re-

"To our best knowledge, this is the only dataset allowing for
analysis of the skills and occupational structure of Warsaw
labour market. Due to unknown socio-demographic struc-
ture within each occupation we decided not to add any ana-
Iytical weight.

tail workers three streets in each district, with a large
number of commercial buildings, were chosen. The
second stage involved sampling a specified number
of people in each institution. In institutions employ-
ing up to 35 people, all the employees who were at
work during the research day were surveyed. In in-
stitutions employing or educating more people, a
30 per cent sample was drawn, but 100 persons was
the maximum for a given institution. Slightly dif-
ferent procedures were used for retail employees. 10
outlets at each randomly selected street were drawn
and all the employees owners of a retail outlet were
surveyed, but no more than 3 people at each one.
When assessing the level of physical activity, the re-
spondents who in the last 7 days were sick, were in
hospital, performed rehabilitation activities, were on
leave etc., were excluded from the sample.
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Questionnaire

'The questionnaire consisted of 3 modules. The
first included the socio-economic characteristics of
an individual (sex, age, marital status, education lev-
el, profession and income), the second one — physi-
ological parameters (height and weight), allowing
the BMI® to be calculated. In the third module
individuals were asked about their physical activ-
ity (organized, recreational and other activities, like
gardening on one’s allotment) as well as their sitting
habits. The latter part was IPAQ-compatible with
physical activity frequency, duration and intensity
(intensive, moderate and walking) measured on a
weekly basis. The results were converted to MET-
min/week and, finally, we divided the sample into
subsamples of high, moderate or low physical activ-
ity level, according to the IPAQ_framework (6)°. It
was conducted in March and November in order to
reflect the average of yearly activity and the ques-
tions clearly referred to the week prior to the survey.
We excluded from the study the periods prior to
holidays which could overstate the physical activity
by including visits to cemeteries, family meetings,
etc. The survey was conducted by trained and super-
vised staff, according to a specific plan.

For the purpose of our analysis, we divided BMI into 4
categories: low (<20 kg/m?), normal (20 to 24.99 kg/m?)
overweight (25 to 29.99 kg/m?), obese (230 kg/m?), as does
Petry (39), which is widely used in Poland (e.g. by the Na-
tional Food and Nutrition Institute). Contrary to the WHO
classification, it assigns the BMI values between 18.50 and
19.99 underweight instead of normal weight.

*High physical activity was assigned to the individuals per-
forming (1) 3 or more days of VPA, overall at least 1500
MET-min/week, or (2) 7 or more days of any combination
of physical activity (walking, MPA or VPA) exceeding 3000
MET-min/week. Moderate physical activity was assigned to
the individuals fulfilling one of the following criteria: (1) 3
or more days of VPA, at least 20 minutes per day, (2) 5 or
more days of MPA or walking, not less than 30 minutes per
day, (3) 5 or more days of any combined activities (walking,
MPA or VPA) exceeding 600 MET-min/week. Individu-
als not fulfilling the abovementioned levels were automati-
cally classified as low physical activity. Moreover, in order
to maintain health at least moderate physical activity is rec-
ommended. Henceforth, we use the notions insufficient and
low physical activity interchangeably.

Quantitative methods

This paper largely uses quantitative methods:
statistical analysis and econometric modelling. The
former allows the study to contrast the activity of
sedentary and non-sedentary occupations. It also al-
lows for a methodologically restrictive identification
of the relevance of various individual features. The
existence of a relationship between variables was
tested using the Chi-square (x?) test with a=0.05".
Statistical calculations were performed using the
IBM® SPSS® Statistics Version 21 software. The
latter is used to determine whether physical activity
is crucial for lengthening the human lifespan. With
all the limitations listed above, we cannot give a def-
inite answer to this question; however, we are able
to identify which factors increase the risk of excess
BMI. To estimate the role of BMI-driving factors
we use a logit model, which is a useful econometric
procedure provided one has a large micro-database,
i.e. a database of respondents with detailed charac-
teristics and preferences of each respondent. Our
dedicated database meets these criteria completely.
In order to assess the impact of physical activity on
BMI, we estimate 3 models: a basic one with per-
sonal characteristics (IModel 1) and two extended
versions with additional information on physical ac-
tivity — descriptive (Model 2A) and IPAQ-compat-
ible (Model 2B). Comparing nested Model 1 and
Model 2A or 2B allows for assessment of the value
added from extending the information pool. Econo-
metric analysis was conducted with STATA 14 (12).

REsurrs

Diversity of physical activity by occupational
group

Table 2 reveals that in the overall sample 12.5%
of respondents were underweight, 55.7% had nor-
mal body mass, while 25.9% and 4.9% were over-
weight and obese, respectively. Being overweight
seems to be more common among men than women

©Therefore, the notation for Chi-square test with 0=0.05
and i degrees of freedom is as follows: s
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Table 2 - BMI distribution by sex and occupation

BIERNAT ET AL

BMI
Occupation Sex Underweight Normal Overweight Obese
(<18.5) (18.5-24.9) (25.0-29.9) (30.0-39.9)
n % P n % P n % P n % p

Health Men 1 0.4 9 413 121 504 a 18 75
professionals Women 78 149 305 582 103 19.7 29 55

Total 79 103 404 529 b 224 293 b 47 6.2
Teaching Men 15 3.2 182 391 225 484 a 39 84
professionals Women 158 145 656  60.4 203 187 47 43

Total 173 112 838 540 b 428 276 b 86 55
Students Men 21 4.1 356 69.7 132 258 a 2 04

Women 169  28.7 403 68.4 17 29 - -

Total 190 173 c 759  69.0 bc 149 135 c 2 02 a
Public Men 1 0.5 70 337 89 428 a 46 221 a
administration Women 80 191 219 523 87 208 21 50
professionals Total 81 129 289 461 b 176 281 b 67 107 c
Science and Men 3 2.2 60 438 64 467 a 10 73
engineering Women 27 165 89 543 38 232 10 6.1
professionals Total 30 100 c 149 495 102 339 20 6.6
Actors Men 0 - 32 478 31 463 a 4 6.0

Women 17 459 12 324 7 189 1 27

Total 17 16.3 44 423 be 38 365 be 5 438
Sales workers Men 7 2.3 161 53.7 115 383 a 16 53

Women 64 16.6 214 556 97 252 7 18

Total 71 104 375 547 b 212 309 b 23 34
Total Men 48 25 960  49.8 777 403 a 135 7.0

Women 593 185 1898 592 552 172 115 3.6

Total 641 125 2858 557 b 1329 259 b 250 49

Source: Authors’ calculations

Note: Significantly different (p<0.05) to: *— women; "~ other BMI categories; ¢ — other occupational groups

(% 0952=235.1; p=0.000") regardless of their occupa-
tional group; however, this disproportion may quad-
ruple among public administration professionals
(22.1% for men wvs. 5.0% for women).

Except for students, normal body weight and
overweight were substantially more common than
obesity and underweight. Among healthcare work-

" Unless stated otherwise, the probability value (p-value) is
close to zero (p=0.000)

ers ()(%954=688.5), teachers (y05.4=1425.9) and sales
workers (%054 =710.3) normal BMI is the most
common and concerns the majority of respondents.
In the case of actors ()ss;=38.1), public adminis-
tration ()%s4=375.7) and researchers ()?)s5:=149.6)
these shares are lower (42.3; 46.1 and 49.5%, respec-
tively). Being overweight (depending on the group)
is observed in 13.5-36.5% of cases (y%05,=479.354).
On the other hand, obesity is less common relative to
normal body weight and overweight (Poss6=171.5)
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in each of the analyzed groups. Nevertheless, the
largest number of obese is among public adminis-
tration (10.7%), science and engineering (6.6%) and
healthcare professionals (6.2%).

'The analysis of physical activity has shown that
18% of the respondents do not undertake any physi-
cal activity in their free time. This especially pertains
to sales workers (36%) and health professionals
(21%). By contrast, physically working out is wide-

Table 3 - Physical activity by occupation (%)

spread among actors (4%) and students (7%). 75.6%
of those spending time actively preferred aerobic ac-
tivities (table 3).

'The analysis of all activity undertaken (either in
free or working time) shows that 52.2% of the sur-
veyed do not undertake any intensive physical activ-
ities, 21.7% avoid moderate activities and 9.5% do

not walk for 10 minutes at least once a week (table
4).

Activity Health Teaching Students Public Science and Actors Sales
professionals  professionals administration engineering workers
professional professional
(n=764) (n=155) (n=1100) (n=627) (n=301) (n=104) (n=685)
Aerobic 75.3 75.6 80.9 78.9 73.4 89.4 55.5
Anaerobic 0.7 1.3 4.7 - 1.0 1.9 1.3
Mixed 26.6 33.5 59.9 33.7 36.2 64.4 24.1
Source: Authors’ calculations
Note: Due to refusals sample size might differ between variables
Table 4 - Time spent on activity per day (in min) by type of activity and occupation (%)
Healthcare Teachers Students Administration Researchers Actors Tradesmen
(n=764) (n=155) (n=1100) (n=627) (n=301) (n=104) (n=685)
Intensive
0 62.1 54.4 37.8 60.8 54.0 38.7 57.8
1-30 12.1 6.8 26.3 11.2 14.8 18.7 9.9
31-60 4.5 7.4 4.4 5.1 6.1 8.0 5.2
61-180 2.2 7.6 0.4 3.2 2.0 4.0 4.8
181-300 0.1 1.0 - - - - 0.9
>300 0.2 0.2 - 0.1 - - 0.6
Moderate
0 18.1 21.3 14.4 29.1 31.7 11.2 26.2
1-30 24.3 14.3 29.6 23.4 26.7 10.7 15.2
31-60 11.8 11.3 11.5 7.4 5.7 15.0 11.7
61-180 4.5 11.6 1.6 4.1 1.8 15.0 8.6
181-300 0.4 2.0 - 0.5 - 3.7 0.8
>300 0.1 0.4 - - - - 1.1
Walking
0 9.7 5.2 5.0 6.9 8.1 11.8 19.9
1-30 25.7 23.9 34.0 30.5 30.9 27.4 28.0
31-60 11.0 16.6 12.1 12.3 11.3 9.1 8.4
61-180 6.5 6.6 1.3 3.7 3.2 7.5 3.4
181-300 1.8 0.3 - 0.1 0.4 - 0.3
>300 0.4 - - - 0.2 - -

Source: Authors’ calculations
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An insufficient level of physical activity to main-
tain good health was concluded in as many as 41.2%
respondents, moderate and high (sufficient to main-
tain good health) in 48.9% and 9.7% respectively.
Furthermore, there is a significant correlation be-
tween the level of physical activity and occupa-
tion (%9515=500.2). A low level of physical activ-
ity concerned most commonly ()?5,=430.7) sales
workers (55.5%), science and engineering profes-
sionals (53.4%), public administration professionals
(49.1%) and health professionals (45.2%; figure 1).
On the other hand, a high level of physical activity
was most commonly seen ()%ss5=770.3) among ac-
tors (20.8%) and teaching professionals (18.6%).

Respondents’ physical inactivity is highly corre-
lated with their sex, BMI and occupational group
(table 5). Men have a slightly lower chance of ful-
filling the WHO health norms than women (57.2
vs. 59.2%). Unfortunately, inactivity rises along with
the BMI, which seems to create a vicious circle: the
obese (47.2%) and overweight (46.2%) are less prone
to activity than their counterparts with a normal
BMI (38.9%), 1.4 times and 1.3 times, respectively.
Teaching professionals (72.7%) and actors (71.2%)
are the most active groups. Relative to them, sales
workers (42.2%) have a 3.7 times lower chance of
reaching the recommended amount of activity. For
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science and engineering professionals the respective
statistics are 46.2% and 3.1. In the case of admin-
istration (49.8%) and health professionals (46.2%)
the risk of inactivity is slightly lower (OR=0.38 and
0.44). In comparison with teaching professionals
and actors even students (49.8%) are characterized
with 1.8 times more inactivity (OR=0.57).

The mean respondent spent over 7.5 hours per
day sitting (454.2 min; SD=220.1 min). Evident-
ly, occupation differentiates the length of sitting
()%0956=876.8). The greatest share of respondents
spending over 8 hours/day in such a way was noted
among public administration professionals (72.4%),
science and engineering professionals (61.1%) and
students (59.1%). This pattern was much less com-
mon for actors (15.4%) and teaching professionals
(18.4%). What is worth mentioning in this context
is the regularity of a two-fold decrease in the chance
of reaching the recommended amount of activity
among those who exceed the sitting threshold of 8
hours per day (46.4 vs. 67.1%).

BMI-driving factors
In our paper we are asking whether physical ac-

tivity is crucial for lengthening working lives. Even
though we cannot give a definite answer to this

mNo activity = Low activity

Total F% 39% o 4%% @ mEE

Sales workers 52%* T 33% 0 EEm

Actors F 21% S 20 S

Science and engineering professionals 1% 53%* 4% W
Public administration professionals % 48%* L 44% EE
Students B 2% 38% 8% A

Education professionals 25%
Health professionals 44%* o 45% @ IoEE

mModerate activity

m High activity

Figura 1 - Physical activity level by occupation
Source: Authors’ calculations.

Note: Significantly different (p<0.05) to: *— actors, administration professionals, students and teaching professionals

** — sales workers, students, research workers, administration professionals, health professionals.
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Factors Physically inactive ~ Physically active p-value OR 95% CI
n % n % (trend)
Sex
Men 825 42.8 1097 57.2 0.000 0.90 0.80-1.00
Women 1287 40.2 1912 59.8 ref. -
Occupation
Health professionals 353 46.2 409 53.8 0.000 0.44  0.36-0.52
Teaching professionals 423 27.3 1124 72.7 ref. -
Students 436 49.8 662 50.2 0.57 0.48-0.67
Public administration professionals 312 49.8 315 50.2 0.38 0.31-0.46
Science and engineering professionals 162 53.8 139 46.2 0.32  0.25-0.42
Actors 30 28.8 74 71.2 0.93  0.60-1.44
Sales workers 396 57.8 286 42.2 0.27  0.23-0.33
BMI
Underweight 251 39.2 390 60.8 0.000 0.99 0.83-1.18
Normal 1112 38.9 1738 52.7 ref. -
Overweight 613 46.1 714 53.9 0.75 0.65-0.86
Obese 118 47.2 131 52.8 0.71  0.55-0.92
Sitting
<480 min./day 1013 32.9 946 67.1 0.000 ref. -
>480 min./day 1099 53.6 2063 46.4 2.01 1.79-2.25

Source: Authors’ calculatons

Note: Due to refusals sample size might differ between variables. Odds ratios (OR) were computed with reference to the
physically inactive.” Significant differences (p<0.05) between physically inactive and active. Ref.=reference category

question, we can at least assess which factors in-
crease the risk of high BMI and, therefore, pose a
threat to the duration of professional lives. For this
reason we estimate three models: a simple one with
socio-demographic variables only (model 1) and
two extended models including additional variables
reflecting an individual’s physical activity (models
2A and 2B).

'The simple model proves that age and sex (jointly)
are significant in explaining the odds of above-nor-
mal BMI (see table 6). As our reference group we
take males aged 30-39, who traditionally represent
the prime age group on the labour market. Com-
pared to the reference category, all females below
60 have lower odds of being overweight or obese
than men under 30 have. The odds increase steadily
with age: women below 30 have them over 11 times
lower than men between 30 and 39, and these odds

decrease to only 28% for women aged 50-59. For
men ageing is merciless, as among men aged 40-49
the odds exceed 70%, and after reaching 50 — over
two. The above-mentioned proportions are robust
across all models, both with respect to the odds lev-
els and probabilities. The robustness, however, does
not refer to marital status, and only partial conclu-
sions may be drawn from the analysis of education.
A significant effect is observed only for individuals
with elementary or vocational levels of education —
their odds of BMI exceeding 25 are on average 1.8
times higher than for their counterparts with com-
pleted tertiary education.

Occupation also becomes a significant determi-
nant of being overweight and obesity. As a reference
category we chose in this case public administration
professionals, who are one of the most affected by

overly high BMI levels and their levels of physical



454 BIERNAT ET AL

Table 6 - Logit estimation of overweight and obesity incidence

Model 1 Model 2A Model 2B
Odds p-value 95% CI Odds p-value 95% CI Odds p-value  95% CI
ratio ratio ratio

Sex x age group

Female 19-29 0.086 0.000 0.062 0.120 0.084 0.000 0.061 0.117 0.088 0.000 0.063 0.122

Female 30-39 0.191 0.000 0.145 0.251 0.177 0.000 0.134 0234 0.195 0.000 0.148 0.258

Female 40-49 0.464 0.000 0358 0.602 0.411 0.000 0314 0.538 0.481 0.000 0370 0.626

Female 50-59 0.721 0.015 0.555 0.938 0.626 0.001 0477 0.823 0.736 0.023 0.565 0.959

Female 60+ 1.020 0920 0.687 1.515 0.873 0.512 0.583 1.309 1.042 0.841 0.699 1.551

Male 19-29 0.569 0.000 0.420 0.770 0.593 0.001 0.437 0.805 0.582 0.000 0.429 0.789

Male 30-39 ref. ref. ref.

Male 40-49 1.777 0.000 1.302 2424 1.779 0.000 1.300 2.435 1.793 0.000 1.311 2.451

Male 50-59 2343  0.000 1.687 3.254 2.189 0.000 1.569 3.054 2.295 0.000 1.649 3.195

Male 60+ 2433 0.000 1.613 3.670 2192 0.000 1.445 3.325 2425 0.000 1.603 3.668
Marital status

Single ref. ref. ref.

In a relationship 0942 0483 0.796 1.114 0.935 0433 0.789 1.107 0.940 0.469 0.794 1.112
Education

Tertiary ref. ref. ref.

Secondary 1.046 0.655 0.859 1274 1.016 0.877 0.833 1239 1.076 0.470 0.882 1.313

Primary or vocational 1.805 0.005 1.190 2.738 1.669 0.017 1.097 2540 1.853 0.004 1218 2.818
Profession

Public administration  ref. ref. ref.

professional

Health professional ~ 0.760 0.030 0.593 0974 0.738 0.017 0.574 0.948 0.751 0.027 0.583 0.967
Teaching professional 0.686 0.001 0.550 0.857 0.698 0.002 0.558 0.873 0.749 0.012 0.597 0.939

Science and 0.687 0.021 0499 0945 0.681 0.019 0494 0939 0.676 0.017 0.491 0.931
engineering
professional
Actors 0.527 0.008 0330 0.843 0.605 0.039 0375 0976 0.589 0.030 0.365 0.950
Sales workers 0.688 0.013 0.513 0923 0.641 0.003 0.476 0.863 0.645 0.004 0.478 0.868
Students 0.403 0.000 0.293 0.553 0.401 0.000 0.290 0.554 0.407 0.000 0.295 0.561
Organized activity
No ref.
Yes 0.833 0.317 0.582 1.192
Recreational activity characteristics
Number of disciplines 0.875 0.005 0.797 0.960
Aerobic disciplines 1.013 0929 0.754 1.363
Anaerobic disciplines 1508 0.112 0.909 2.503
Mixed disciplines 0.905 0.362 0.730 1.122
Recreational activity frequency
No activity ref.
Sporadically 1.142 0.444 0.813 1.603
Periodically 1.091 0612 0.779 1.530
Regularly 1.003 0986 0.710 1.417

(continued)
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Table 6 (continued) - Logit estimation of overweight and obesity incidence

Model 1 Model 2A Model 2B
Odds p-value 95% CI Odds p-value 95% CI Odds p-value  95% CI
ratio ratio ratio
Other activities
No ref.
Yes 0.894 0.108 0.780 1.025
IPAQ vigorous activity
Weekly frequency 0.969 0.375 0.905 1.038
Total weekly effort 1.001 0.112 1.000 1.002
TPAQ moderate activity
Weekly frequency 0.977 0313 0934 1.022
Total weekly effort 1.000 0.100 0.999 1.000
IPAQ walking
Weekly frequency 0.953 0.003 0.924 0.984
Total weekly effort 1.000 0.531 0.999 1.000
IPAQ sitting
Time per day (min) 1.000 0.430 1000 1.000
Constant 1.369 0.030 1.032 1.816 2.283 0.001 1391 3.746 1.682 0.003 1.196 2.365
n 5052 5052 5052
Adjusted R? 0.167 0.1727 0.1726
Correct classifications 73.85% 73.83% 73.71%
LR test 0.000 0.000

Source: Authors’ estimations

Note: 1. Sample size reduced due to refusals. 2. LR (likelihood ratio) test for multiple coefficients verifies (separately) extended

models against simple model

activity are also far from what is desired. Indeed,
the odds for the second highest group of health
professionals are 24% lower; teaching profession-
als, science and engineering professionals and sales
workers are characterized by similar odds of ca. 32%
lower compared to the reference group, while actors
have almost twice lower odds. For the less exposed
students this proportion reaches under 60%. These
results are consistent across models, with only slight
differences — the biggest gap (less than 8 pp) re-
terred to actors.

In our analysis the role of physical activity is in-
vestigated in two manners. In the first case descrip-
tive declarations of activity are used (asking for its
type, disciplines and frequency) and the second one

is based on the IPAQ standards. In the descriptive
approach (model 2A) we included organized sports,
recreational sports and other activities requiring
some physical effort (like gardening on one’s allot-
ment). However, neither organized sports nor other
activities were popular enough to become signifi-
cant in explaining the above-normal BMI. More
often recreational sports deliver limited robust
conclusions — for each declared sports discipline
(up to 5) the odds decrease by 12.5%, regardless of
the discipline or frequency. Switching to the IPAQ_
standards (model 2B), less popular vigorous activity
cannot affect the odds of being overweight or obese.
Frequency of walking becomes the only variable sig-
nificant for the scale of impact — each additional day
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per week with recreational or transportation walk-
ing reduces the odds by less than 5%.

By and large, extending the set of variables with
physical activity leads to mixed results. Even though
the likelihood ratio test proves significance of the
extensions, their value added is relatively low — the
share of correct classifications in the simple model is
slightly decreasing while extending the list of vari-
ables.

Discussion

Extending working lives has become an inevita-
ble objective of public policy in the era of popula-
tion ageing. It is possible, however, that its duration
will depend on individual employability. Out of a
wide range of factors affecting employability, in this
paper we analyze one specific aspect of health status,
which is physical activity. The logic behind this as-
sumption is as follows: employability of a worker in
the later stage of his/her working activity is positive-
ly dependent on health status at that stage, which in
turn is also positively dependent on physical activity
during the entire professional career of the worker,
including its early and middle stages.

The aim of the paper was modest and ambi-
tious at the same time. It had to be modest since
the richest datasets are still scarce. To measure the
impact of physical activity on employability one
should possess longitudinal micro-datasets, which
are currently not available for the Polish population.
It was ambitious since we attempted to investigate
the impact of lifelong physical activity of selected
occupational groups on their employability in later
stages of their professional activity — an area rarely
investigated.

In the absence of first-best longitudinal datasets,
we took advantage of a dedicated database of over
5,000 working inhabitants of Warsaw. The sam-
ple covers students and six occupational, mainly
knowledge-intensive, groups. So far, this database
has been the largest in-depth dataset including the
occupational aspect, containing physiological and
socio-demographic characteristics as well as infor-
mation on physical activity. The only existing simi-
lar material concerns Polish policemen and army

personnel (42). By and large, neither information
on weight nor its dynamics are regularly recorded
within occupations. Tracking physical activity is
even more challenging, especially that it is based on
self-assessment only.

We used the micro-database in several ways.
Firstly, we have examined the separate occurrence
of BMI of minimum 25kg/m? and low physical ac-
tivity. Secondly, we have attempted to show a cor-
relation analysis with physical activity. Thirdly, we
have analyzed which factors drive individual BMI.
Being overweight or obese (measured as overly high
BMI) affects almost two out of five workers. It is not
only a serious health problem (18, 20, 56), but also
an economic one (more dire than the consequenc-
es of tobacco or alcohol addiction) (34). In Poland
healthcare costs for the overweight and the obese
are 44% higher than those of people with normal
weight (51). Similarly, in the US total healthcare
costs of people with BMI 30-34.9 kg/m? exceed
those of slender people by 25% (44). In the group of
people whose BMI is above 35 kg/m? the costs are
even 44% higher (19). It is estimated that the direct
costs associated with obesity (depending on a coun-
try) constitute 1-10% of all healthcare funds. The
indirect costs connected with the treatment of this
disease can be even twice as high (51). It has been
calculated that BMI increased by one unit entails
2.3% higher costs of treatment (19).

Our study shows that this phenomenon (be-
ing overweight or obese) is more common among
males, actors, science and engineering professionals,
but becomes marginal among students. Obesity oc-
curs most often among public administration pro-
tessionals. It does not come as a surprise that in the
Polish population this problem applies particularly
to males. The Central Statistical Office already in
2011 pointed to the fact that 44.8% of males were
overweight (vs. 29.2% of females) and 16.6% were
obese (vs. 15.2%). Similar data were presented by
Kara et al. (29); (overweight — 14.5% males and
8.4% females). This trend has also been recorded in
other countries, for example in the neighbouring
Czech Republic, where being overweight and obesi-
ty have been identified in 81% of the male and 71%
of the female population aged 45-69 in 2002-2005
(41). It is not surprising that obesity most frequently
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concerns public administration employees. Previous
studies (7, 13, 50) have demonstrated a higher as-
sociation of being overweight and obesity with low
activity, sedentary occupations compared to high
activity occupations. What is astonishing, though, is
the fact that this phenomenon concerns the highest
professional strata (with the greatest awareness and
socioeconomic status — SES), i.e. actors and science
and engineering professionals. A previous study by
Kaleta et al. (28) showed a significantly increased
risk of obesity both among workers with primary
education compared to university-educated work-
ers, and among low income workers compared to
high-income workers, yet no association of BMI
with occupational activity. It turns out that increased
knowledge and risk awareness as well as higher
SES, contrary to the findings of McLaren (33) or
Bonauto et al. (7), do not result in healthier behav-
iours. This might be connected with the extending
working time of those professional groups and the
related prolonged sitting time, which might con-
stitute a separate risk factor of civilization diseases
(including being overweight and obesity). Singer et
al. (46) proved that for both the overall population
and for males the adjusted odds of being overweight
or obese compared to normal weight increased sig-
nificantly for each 10-hour increment of work per
week. Equally, Luckhaupt et al. (31) and Jang et
al. (2014) (24) reported a significant association of
long working hours with obesity for all workers (re-
gardless of the profession). These findings support
the observation that extended working hours may
be the critical factor linking occupation with be-
ing overweight or obese. It is also possible that long
working hours crowd out the time and motivation
available for LTPA.

Meanwhile, scientists constantly emphasize that
a tendency to maintain so-called health-related fit-
ness is a perfect remedy (easy and cost-effective) for
the prevention of civilization diseases (10). They pay
particular attention to the role of physical activity
in that respect (9, 25). Unfortunately, in our study
low levels of activity are characteristic for men, sales
workers, science and engineering professionals or
public administration professionals and those with
a sedentary lifestyle, as well as those who are over-
weight or obese. Although these results only par-

tially coincide with literally no or low physical activ-
ity, other studies demonstrate a greater proportion
of overweight and obese individuals who reported
no LTPA, and a smaller proportion of overweight
and obese individuals who reported vigorous LT PA
compared to normal weight individuals (2). Such
observations may underscore the potential impor-
tance of LTPA as a determinant of being over-
weight or obese.

Historically, literature identified that workers
of lower occupational status or blue-collar work-
ers participate in less leisure-time physical activ-
ity and are more likely to be insufficiently active
to maintain health than professional and white-
collar workers (11, 46, 49, 52, 58). The higher the
level of education, professional status and income
connected to it, the longer the LTPA participa-
tion time (26) and the smaller the percentage of
people with a low level of physical activity (27).
Previous studies also showed that in sedentary oc-
cupations leisure-time included more physical ac-
tivity than work-time (38, 53). However, Tigbe et
al. (54) underline that leisure-time activity is not
increased in the low-intensity group compared to
other groups. They conclude, therefore, that work-
ers of lower occupational status or those perform-
ing sitting work do not fully compensate in their
LTPA for the lack of activity at work. Other Polish
studies are in agreement and show that people rep-
resenting professions involving little physical effort
(including lawyers, economists, doctors, engineers,
managers and office workers, as well as pensioners
and the unemployed) stand less chance of fulfill-
ing the ACSM recommendations (43). A similar
trend is observed among sales workers, public ad-
ministration professionals or those with a sedentary
lifestyle, i.e. science and engineering profession-
als. It seems reasonable to hypothesize that we are
witnessing a vicious circle of inactivity — the more
physical activity one needs, the lower one’s propen-
sity to work out is. A reverse situation is observed
with regard to sex. There is no proof that males are
more frequently active than women and more of-
ten fulfill the pro-health physical activity guidelines
(49). One can assume, then, that Polish women care
more about their health and appearance. It has been
shown by Robroek et al. (45) that female workers
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had a higher participation in worksite health pro-
motion programmes aimed at physical activity and/
or nutrition than men.

We have analyzed which factors drive the indi-
vidual BMI. Three logit models estimate that sex
and age jointly as well as profession are significant
robust variables, while the education level explains
high BMI only partially. In contrast to socio-demo-
graphic variables, physical activity was not predic-
tive enough. Out of a long list of descriptive and
IPAQ-compatible variables, the only significant
ones were: number of practised disciplines and
walking frequency. As the socio-demographic vari-
ables explain much of the variability, we hypothesize
that they cover some unobserved features of the re-
spondents’ activity.

CONCLUSIONS

The general conclusion of the analysis is rather
pessimistic. The public debate on the retirement age
suggests that Polish workers covered by the sample
do not seem to be aware of the coming challenge
of the need to postpone retirement. This can result
from the lack of reliable information and lack of
habits of being more physically active, as well as of
the low availability of sports facilities.

The policy conclusion we would like to suggest
is the development and implementation of public
interventions in this field, which has so far been
inefficient (40). 'This should particularly concern
males and those with a sedentary lifestyle (sales
workers, public administration professionals, sci-
ence and engineering professionals). It is necessary
to develop the policy of increased physical activity
(with a clear action plan and aimed at the selected
groups). It will certainly be more efficient than in-
dividual actions. We observe a lack of complex ac-
tion mechanisms in Poland. They would require
involvement from local governments, public health
insurance providers, workplaces and sports organi-
zations. It is important to create space for PA (ac-
cess to sports facilities, particularly in rural areas)
and widely available programmes (taking advantage
of the potential of “health managers” or local sports
organizations). Employers (financially motivated

by insurance companies) should prepare a detailed
and long-term programme of implementing PA in
the daily lives of their employees (permanent teams,
competitions, annual events). Such preventive
measures are cheaper than the growing expenditure
on health and mitigation of the results of declin-
ing productivity. Socknoll et al. (48) calculated that
1 euro invested in the promotion of heath in the
workplace brings a return of 2.5-4.8 euro in the
form of smaller costs of absenteeism. It seems nec-
essary to develop the health prevention profile of an
employee including standard tests for PA measure-
ment. What we would like to suggest is developing
and implementing measures that will help to bring
the dangerous trend of growing obesity under con-
trol. Those measures will have to take into account
monitoring the weight and waist circumference
of workers, which together with public education
will be a prerequisite for any further intervention.
'The data should be entered into employees health
monitoring systems.

An active lifestyle ought to be created through
the promotion of organized events (information
displays, newsletters, on-line materials, speaking
about them at work) and with a level of enthusiasm.
It could be supported by various incentives, such as
bonuses in the form of swimming pool passes, fit-
ness club cards or Well Working/ Work-life balance
packages.

NO POTENTIAL CONFLICT OF INTEREST RELEVANT TO
THIS ARTICLE WAS REPORTED
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Nota per i medici competenti

Come molti lettori ben sanno, la vigente normativa circa la Formazione Continua prevede obblighi
tassativi di acquisizione di un numero minimo triennale di Crediti ECM, per potersi iscrivere all’Elenco
Nazionale dei Medici Competenti di cui all’articolo 38, comma 4, del decreto legislativo n. 81/2008.

Tale obbligo ¢ attualmente (triennio 2014-2016) pari a 150 crediti per i liberi professionisti e 105 per i
lavoratori dipendenti, con la necessita di svolgere almeno il 70% di questi crediti nell’area della Medicina
del Lavoro.

La gestione/verifica dei propri crediti ECM puo essere fatta comodamente utilizzando il sito del
CoGeAPS (Consorzio Gestione Anagrafica Professioni Sanitarie) raggiungibile al link www.cogeaps.it,
accedendo all’Accesso Anagrafe Crediti ECM personale. A partire da questo triennio, con la Delibera
Commissione Nazionale Formazione Continua del 7 luglio 2016 in tema di acquisizione crediti per tutti
i professionisti sanitari in maniera flessibile, € stata estesa ai dipendenti e ai liberi professionisti la possi-
bilita di inoltrare richiesta di riconoscimento di crediti acquisiti attraverso autoformazione.

Utilizzando questa modalita il medico puo vedersi riconosciuti, nel triennio 2014/2016, crediti per
attivita di autoformazione nel limite del 10% dell'obbligo del triennio fino a un massimo di 15 crediti.
Tale richiesta puo essere effettuata sul portale sopra citato, previa presentazione di un'autocertificazione
firmata in cui si indicano lo studio di un testo o di una rivista scientifica, la descrizione del materiale di
lettura (titolo, editore, anno pubblicazione, autore), il periodo in cui si & svolto lo studio, di modo che
possano essere riconosciuti fino a un massimo di 15 crediti.

E’ possibile riferirsi ad articoli de La Medicina del Lavoro che sono risultati particolarmente utili per
la propria formazione (si suggerisce un massimo di cinque articoli con richiesta di 3 crediti per articolo),
indicando come Disciplina “Medicina del Lavoro”, cosi che tali crediti siano computati anche nella quota
del 70%, necessaria per essere inseriti tra i Medici Competenti.
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