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International Physical Activity Questionnaire is commonly applied today to obtain interna-
tionally comparable data on health-related physical activity (PA). Aim. The purpose of the article
is to determine the level and structure of daily physical activity in a sample of permanent resi-
dents of Surgut using the international IPAQ questionnaire. Methods. In this study, the author
have made the first attempt for the last 20 years to apply a Russian version of the IPAQ to obtain
data on the habitual physical activity and sedentary behavior of the Surgut city population on
a sample of 1552 people (717 men and 835 women aged 34.4 + 12.6 years) dominated by intel-
lectual workers. Results. On the whole, the PA reported by the subjects was classified as of low
(40.7 %), moderate (36.3 %) and vigorous (23.0 %) intensity. Physical activity was reported to ave-
rage 25 min/day at work (23; 26 Confidence Interval [CI]); 17 min/day for transport (16; 19 CI);
18 min/day at home (17, 19 CI); and 12 min/ day at discretional (leisure) time (11, 13 CI). Dis-
persion analysis showed the work time PA reported notably higher for men (F (1, 1550) =
=26.676, p = 0.0000) and the transport time PA higher for women (F (1, 1550) = 21.801,
p =0.0000). The leisure-time PA was found gender-unspecific: F (1, 1550) = 0.00191,
p = 0.9652). The sampled women reported more time spent for the housework: F (1, 1550) =
=39.338, p = 0.0000. The sedentary behavior was found to average 405 + 125 min/day
(6.75 hours per day that is the lower limit of the health risk zone) irrespective of the gender:
F (1, 1550) = 1.3332, p = 0.2484. The study identified a few groups of people reporting variable
combinations of sedentary behavior with moderate to vigorous physical activity per week.
Conclusion. The study found that special PA optimization programs are critically needed to ef-
fectively scale down the share of inactive and increase the share of reasonably active population,

advance the leisure-time PA and minimize the sedentary habits.
Keywords: daily physical activity, physical activity level and structure, urbanized Northern

Siberia, sedentary behavior, IPAQ.

Introduction

Physical activity (PA) levels and structure
are presently considered the important measures
of biosocial human behavior [2, 15], that provide
the primary means for solving the psychological
and educational issue on how to lure more and
more people into regular physical practices [16].
For practical purposes, the PA is now commonly
classified into three levels as low (< 3 MET),
moderate (3—6 MET) and vigorous (> 6 MET)
PA, with MET meaning the metabolic equivalent
of 1.0 kcal/kg/ hour or 3.5 ml O,/kg/min. The PA
structure is classified into the following domains:
work-time, housework, transport (travel-time)
and discretional- (leisure-) time PA [14].

Modern researchers tend to increasingly ap-
ply such category as the so-called sedentary be-
havior (SB) considered rather as an independent
form of socially motivated lifestyle than a physi-
cal activity domain [4, 18, 24]. The SB refers to
the rapidly growing time spent sitting with very
limited if any movement when watching TV,

working on or playing computer, listening to or
playing music, being busy with some creative
work etc., with the energy expenditure (EE) varying
under 1.5 MET [22]. It should be noted that
many recent studies report the SB being asso-
ciated with the increased risks of metabolic syn-
drome [21], type 2 diabetes [19], and other dis-
eases that may be triggered by polar stress syn-
drome common at high latitudes [12] on the whole
and in Siberia in particular [23]. To prevent
health disorders, the everyday physical activity
needs to be optimally designed and managed us-
ing the relevant psychological and educational
process management technologies. However,
the studies to consider such health management
technologies are still in short supply in Russia,
and this was the reason for us to make an attempt,
within the frame of the Yugra Golden Age Project
(YuGAP), to obtain primary data on the present
levels and structure of the daily physical activity
and sedentary behavior of the Surgut city popula-
tion using the Russian version of the IPAQ to lay
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a basis for the psychological and educational
process management technologies being applied
to optimize the everyday physical activity.

Materials and methods

A random sample of 1152 residents of Sur-
gut city including 717 men aged 32.8 + 12.7 years
(36.0 %) and 835 women aged 35.9 = 12.4 years
(64.0 %) was studied. Every subject was re-
quested to self-report his/her PA using the long
form (LF) of the IPAQ [17]. The IPAQ form is
designed to obtain data on the time and energy
costs of the PA leveled by low, moderate and
vigorous PA additionally classified into four do-
mains: work-time, transportation-time, house-
work and leisure-time PA. Every respondent was
requested to recall and report the individual PA
for the last 7 days in days, hours and minutes.
The primary data obtained were processed as re-
quired by the standard format of the base English
version of the IPAQ [3]. For the purposes of fur-
ther analyses, the following intensity levels were
applied: (1) low-intensity PA (LIPA < 1.52 MET),
(2) moderate-intensity PA (MIPA 3—-6 MET); and
vigorous-intensity PA (VIPA > 7 MET). The in-
active people of predominantly sedentary beha-
vior reporting PA under 10 min/day (< 60 MET
min/week) were classified under a separate cate-
gory. Then the specific energy expenditure (EE)
was calculated for every PA category as provided
by the PA Compendium [1]. The specific energy
expenditure (EE) was calculated by multiplying
the time spent for the PA domain per day on
the relevant cost of metabolic equivalent (MET)
under this domain. The total energy expenditure
(TEE) was found by summation of the PA-
category-specific EE and expressed in MET (fur-
ther details may be found at www.ipaq.ki.se). We
applied a computer software of our own design to
process and analyze the PA data.

The obtained data arrays were statistically
processed using the Statistica 10 (StatSoft, USA)
software toolkit. We computed the mean arith-

metic value <X>, median <Me>, standard devia-
tion <SD>, and confidence interval <=+ 0.95 CI>.
The data arrays were matched using the Student’s
t-test, and medians were matched using the Wil-
coxon matched pairs test with significance rate of
p < 0.05. Correlations of the TEE with the age
and gender were profiled by a single-factor dis-
persion analysis (analysis of variations, ANOVA)
for every physical activity domain (work, trans-
portation, domestic and gardening (yard) acti-
vities, and leisure-related activities including
walking) with classification into the sedentary,
low, moderate and vigorous PA.

Results

In late 2014 to early 2016, we questioned in
total 1640 randomly sampled residents of Surgut
city, with 65 women and 23 men being excluded
from the data arrays for different reasons.
The final sample totaled 1552 respondents in-
cluding 717 men aged 32.8 + 12.7 years (36.0 %)
and 835 women aged 35.9 + 12.4 years (64.0 %):
see Table 1. On the whole the table shows the
subject men having significantly bigger weight
and taller than the women and reporting the high-
er PA-related weekly energy expenditures.

Professional groups — including the educa-
tion sector, office personnel, technical personnel
(laborers) of different industries and companies,
and students — were represented in the Surgut
population sample by virtually equal shares va-
rying from 19.14 % (office personnel) to 24.23 %
(students): see Table 2.

The only exception was found for the health
sector personnel (dominated by physicians and
hospital nurses) and pensioners that made up
6.96 % and 6.76 % of the sample, respectively.
However, the last two categories are minor in the
Surgut population and, hence, the sample may be
considered representative of the whole health-
sector and retired population of the city. The study
found that the specific work-related energy ex-
penditures (EE) reported by men were signifi-

Table 1

Anthropological data of the sampled Surgut residents, X * SD

Variables Men (n="717) Women (n = 835) Overall (n = 1552)
Age, years 348+ 124 34,1+12,3 34,45+12,3
Body height, cm 169,4 + 8,4* 164,5+6,3 169,4 + 8,4
Body mass, kg 71,7+ 14,3* 652+11,94 71,7+ 14,27
Body mass index, kg/m2 25,6 + 3,8* 24,1+43 24,9+42
Energy expenditure, kcal/week 2407 +2094* 2087 = 1740 2235+ 1918

Note: *gender-specific difference at p < 0.05.
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cantly higher (p < 0.05; t-test) than the women’s
EE, whilst the latter reported spending more
energy on the housework (p < 0.05; t-test) and
transportation (p < 0.0001; t-test).

The study data showed no statistically signif-
icant gender-specific differences in the leisure-
time PA data reported by the Surgut sample, see
Figure 1.

Women reported higher specific energy ex-
penditures on moderate PA than men, albeit the
latter showed statistically higher vigorous PA
rates. The study found no significant differences
in the reported total PA and walking-related PA:
see Figure 2.

Given on Figure 3 hereunder are the ranged
sedentary behaviors by activity categories of the
people subject to the IPAQ. The study data are
indicative of the low-active subjects mostly
grouping in Range 1 and Range 3 with 56.2 %
reporting the sitting times of up to 3 hours

per day; and 47.9 % of the low-active subjects
reporting the sitting times of 6-9 hours per day.
The vigorously-active subjects are found mostly
grouped in Range 2 with their reported sitting
times of 3—6 hours per day.

It may be pertinent to note the extremely
high shares of moderately-active individuals
falling in the sitting time ranges 4 and 5 (42.8 %
and 41.9 %, respectively) making 9—15 hours per
day. It means that the sample of permanent Sur-
gut residents was found to include a significant
proportion of the people combining moderate
physical activity with long sedentary behavior on
a weekly basis.

The single-factor dispersion analysis (ana-
lysis of variations, ANOVA) showed the work-
related PA reported higher by men: F (1, 1550) =
=26.676, p = 0.0000; and the transportation-
related PA by women: F (1, 1550) = 21.801, p =
=0.0000. The leisure-time PA was found gender-

Table 2
Sample breakdown by professional categories
. Women Men Overall
Categories
n % n % n %

Education sector 187 12,05 168 10,82 355 22,87
Office personnel 163 10,5 134 8,63 297 19,14
Students 216 13,92 160 10,31 376 24,23
Laborers 142 9,15 169 10,89 311 20,04
Health sector personnel 65 4,19 43 2,77 108 6,96
Pensioners 62 3,99 43 2,77 105 6,76
Total 835 53,8 717 46,2 1552 100
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Fig. 1. Classified weekly energy expenditures (EE) on physical activity reported
by the sampled Surgut men (n = 717) and women (n = 835) subject to the IPAQ, in MET-min/ week, (X * SD)
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by the sampled Surgut men (n =717) and women (n = 835) subject to the IPAQ,
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Fig. 3. Physical activity levels versus the ranged sitting times (min/ day, n = 1552)

unspecific with F (1, 1550) = 0.00191, p = 0.9652.
The women reported higher energy expenditures
for housework making up F (1, 1550) = 39.338,
p = 0.0000. The sedentary time was reported to
average 2835.3 + 874.2 min/ week (6.75 hours
per day) being gender-unspecific with F (1, 1550) =
=1.3332, p=0.2484.

Discussion

Positive effects of a moderate-intensity phys-
ical activity on human health are well known and
commonly recognized today [9]. However,
the problem of unorganized population being en-
gaged in everyday physical activity reasonably
necessary for health protection still remains
largely unsolved. It has lately been aggravated by
one more problem of the growing and largely
inevitable sedentary behavior that — even when
combined with periodical physical activity re-

gardless of its intensity — may be highly detri-
mental for health [5]. A recent meta-analytical
study report demonstrated that every extra inac-
tive hour above 7 inactive (sitting) hours per day
increases the death risk (irrespective of the causes)
by 2 % for the otherwise active adults and by 5 %
for the totally inactive ones [6]. It is commonly
believed today that the moderate PA taking
60-75 min per day decreases albeit never ex-
cludes the increased risk of death due to habitual
long sitting, particularly for the people watching
TV for more than 5 hours per day [8]. Further-
more, there are study data to confirm that the long
daily sitting times habitual for the adults diag-
nosed with high risks of type 2 diabetes are more
detrimental for their cardio-metabolic health con-
ditions and more influential on the latter than
whatever physical activity they may otherwise
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resort to [10]. Therefore, modern health protec-
tion initiatives should be designed so as to rea-
sonably combine the actions to increase the phy-
sical activity with the strategies to minimize
the inactive/ sedentary behavior as these actions
are equally important and interrelated [20].

The study presents the survey data for
the Surgut population mostly engaged in the local
services and non-industrial production sector and,
hence, the sample is relatively homogenous.
We are going to report our study data on the pe-
troleum, construction and energy sector person-
nel’s PA and SB in a special upcoming report.

Our measurements under the present study
resulted in the total PA of the Surgut residents
surveyed — as verified by the total MET-minutes
per day for the 5 standard PA domains as per
the IPAQ (i.e. the work-time, transportation-time,
housework and leisure-time PA) — estimated at
1874 (1798, 1949 CI) MET-minutes per week.
This figure is notably lower than those reported
by the Norwegian [11] and Croatian [5] respon-
dents: 4240 (2155, 8916) MET-min/ week and
3492 (3174, 3810) MET-min/ week, respectively;
albeit quite comparable with the one reported by
the Swedish sample: 1536 (861, 2856) MET-
min/ week [7]. The Canadian adults from Ontario
region reported their weekly physical activity at
4672 (SD 3551) MET-min/ week including
vigorous- and moderate-intensity PA of 1389
(SD 1878) and 1378 (SD 1591) MET-min / week,
respectively. The Surgut respondents reported
the vigorous, moderate and leisure-time PA at
240 (SD 578), 663 (SD 824) u 397 (361, 433)
MET-min/ week, respectively, that is by far low-
er than even the Canadian ones [10].

The increasingly common sedentary habits
have been subject for many experimental and
theoretical studies for the last few years. According
to a large-scale physical activity survey con-
ducted in 32 European nations, the average ac-

tive-day sitting time was estimated at 309 minutes
(5.25 hours) per day (SD 185), with the country-
specific sitting times varying from 236 min / day
in Portugal to as much as 335-407 min/ day in
Germany, Benelux Union and Scandinavian coun-
tries [3]. The Canadians who live in much the same
climatic conditions, report the sitting times
averaging 324 (SD 122) min / day versus 405
(SD 125) min / day reported by the Surgut adults.
Curiously enough, the Finnish adults, as reported
by the relevant accelerometer study, spend sitting
about 60 % of the wakeful-state time in combina-
tion with moderate PA in between the sleep and
work times [13].

Therefore, the above data provide more evi-
dence in support of reasonable and regular phy-
sical activity, particularly in view of the fact that
the share of population engaged in predominantly
sitting works and habits is rapidly increasing.
Presently the sedentary behaviors in many Euro-
pean countries and Canada are reported to average
around 5 hours per day, and many analysts tend
to recommend it as a guiding health standard.
Our study has found that the average sitting time
of the Surgut sample comes to 6.75 hours per day
that is notably higher than the European average.
Special physical activity encouragement and op-
timization programs are critically needed today to
scale down the inactive and increase the reaso-
nably active shares of population, advance
the leisure-time PA and minimize the sedentary
behavior.

This work was carried out as part of a state
assignment with financial support from the Depart-
ment of Education and Youth Policy of the Khanty-
Mansi Autonomous Region — Ugra “Development
and implementation of new technological solutions
to optimize physical activity and health, establishing
patterns of the body's response to physical activity
of different modality in the Khanty-Mansi Auto-
nomous Region-Ugra”.
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PUINYECKAA AKTUBHOCTb U MAJTOMNMOABUXXHOE NOBEAEHUE
B3POCIJIbIX XXUTEINEWU TOPOAOA CYPIYTA

C./. JloecuHos
Cypaymckuti eocydapcmeeHHbIl yHusepcumem, 2. Cypaym, Poccus

Heab. dusnueckas aktuBHOCTH (DA) yCHEIIHO M3y4aeTcsi ¢ MOMOLIBIO MEXIYHapOIHOTO
onpocHuka [PAQ. Brepsrie 3a nocieqane 20 jetr B Poccun B HacTosmiei ctaThbe MACHTHPUIIN-
POBaHBI YPOBEHb U CTPYKTYypa (PU3MUECKONW aKTHBHOCTH M MAIIOTIOABIKHOTO IMOBEICHHS C II0-
MOIIBIO PYCCKOSI3BIYHOM Bepcuu onpocHuKa [IPAQ. B uccenoBanum ydactBoBanu 1552 xwurens
r. Cypryta (717 myxuns, 835 xenuws, Bo3pact 34,4 + 12,6 roga) — npencTaBuTeNed mpeumy-
IIECTBEHHO YMCTBEHHOTO Tpyaa. PesyabTarsl. O Hu3K0H DA coobuimmu 40,7 % BbIOOpKH, yMme-
pennoii — 36,3 %, Boicokoi — 23,0 %. [IpopomkuTeabHOCTh (PU3UYECKOM aKTUBHOCTH Ha paboTe
cocTtaBmia B cpepHeM 25 mun/neHs (23; 26 AN), npu nepensikenusix — 17 mus (16; 19 JIN), BO
BpeMsl BbINIOJIHEHHsT paboThI 1o oMy — 18 muH (17, 19 JIN), Ha nocyre — 12 mun/nens (11, 13 1N).
JlucniepcroHHbIN aHamu3 mokasai, yto A Ha paboTe cyiectBeHHO Bbie y MyxuuH (F (1, 1550) =
=26,676, p = 0,0000), a npu nepenpmwxenusx — y xenmud (F (1, 1550) = 21,801, p = 0,0000).
Hocyrosast @A He umeet renneproit 3aBucumoctr — F (1, 1550) = 0,00191, p = 0,9652). XKen-
IIMHEI TPATAT OOJBIIe YHEPTUH Ha paboTy mo nomy — F (1, 1550) = 39,338, p = 0,0000. Bpems
cueHus cocTaBisieT B cpenHeM 405 £ 125 mun/nens (6,75 yaca B IeHh — HIDKHSS TPAHUIA 30HBI
pucka) u He 3aBucuT oT mona — F (1, 1550) = 1,3332, p = 0,2484. BrIsBIIE€HBI TPYIIIHI JTIOEH,
MMEIOINX B TEUCHHE HEHENH Pa3IMYHble KOMOMHALNU CHUASYCH AECATENbHOCTH W (PU3UUECKOU
aKTUBHOCTH YMEPEHHOU 1 BBHICOKOM MHTEHCHBHOCTHU. 3ak/o4eHue. HeoOXxomumel cennanbHbIe
IIpOrpaMMbl ONTUMH3aIMK ypoBHS DA, HampaBieHHbIC Ha CHIKCHHE TOJIM HU3KOAKTHBHBIX H
TOBBIIICHUEC AOJHU YMEPCHHO aKTHUBHBIX )KHTeHeﬁ, IMOBBIIEHUE BPECMCHU JIOCyFOBOﬁ DA u cuu-
JKECHHUE TPOAOJIDKHUTECIIbHOCTH MAaJIONIOABUIKHOI'O IMTOBEACHUA.

Kniouesvie cnosa: noscednesnas gusuieckas akmusHoOCmy, YPOGeHb U CMPYKMypa gusute-
ckoul akmugnocmu, ypoanusuposannviii Cubupcruii Cesep, cuosuee nogederue, IPAQ.
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