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Sex-related differences in the energy cost of
physical activity in seniors

Miedzyptciowe réznice w koszcie energetycznym aktywnosci fizycznej seniorow
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Abstract

Introduction. The aging of the human body, which is an inevitable and irreversible process, causes changes in the structure and
functions of organs and a decrease in intellectual and cognitive functions. Physical activity is essential for the quality of life of
seniors. The aim of the study was to compare the energy cost of physical activity of women and men over 65 years of age, living in
the Podkarpackie Voivodeship.

Material and methods. Cross-sectional study covered seniors at the age of 65-74, from Podkarpackie Province. The research tool
was an International Physical Activity Questionnaire (IPAQ). Chi-square and Mann-Whitney U tests were used for the analysis.
Results. Energy expenditure related to energy cost of vigorous (p = 0.031), moderate (p = 0.014) and total effort (p = 0.007) job-
related, motor vehicle-related effort (p < 0.001), and leisure-time physical activity (p = 0.005) was statistically significantly
higher in men. In women, higher values of vigorous physical activities in the garden or yard (p = 0.049) and moderate physical
activities at home (p = 0.014) were observed.

Conclusions. The energy cost of activities requiring job-related vigorous, moderate and total physical activity, as well as the energy
cost of effort related to train, bus, car, tram, or other kind of motor vehicle, as well as recreation, sport, and leisure-time physical
activity is higher in men. On the other hand, women are characterized by a higher energy cost of vigorous physical activities in the
garden or yard and moderate physical activities inside home. The time spent sitting does not differentiate the surveyed women and

men.

Keywords
young-old, physical activity, successful aging, IPAQ

Streszczenie

Wprowadzenie. Starzenie sie organizmu cztowieka, bedace procesem nieuniknionym i nieodwracalnym powoduje zmiany

w budowie i czynnos$ciach narzadéw, obnizenie sprawnosci intelektualnej i funkcji poznawczych. Aktywno$¢ fizyczna ma duze
znaczenie dla jako$ci zycia senioréw. Celem pracy byto poréwnanie kosztu energetycznego aktywnosci fizycznej kobiet i mezczyzn
po 65 roku zycia, zamieszkatych na terenie wojewddztwa podkarpackiego.

Materiat i metody. Badaniami przekrojowymi objeto senioréw w przedziale wieku 65-74 lat (mtodzi-starzy) z wojewddztwa
podkarpackiego. Narzedzie badawcze stanowit Miedzynarodowy Kwestionariusz Aktywnosci Fizycznej (IPAQ). Do analizy wynikéw
wykorzystano testy Chi-kwadrat Pearsona i U Manna-Whitney’a.

Wyniki. Koszt energetyczny intensywnego (p = 0,031), umiarkowanego (p = 0,014) i catkowitego wysitku (p = 0,007) zwigzanego

z praca, wysitku zwigzanego z przemieszczaniem sie pojazdem silnikowym (p < 0,001), a takze z rekreacja w czasie wolnym (p =
0,005) byt statystycznie istotnie wyzszy u mezczyzn. U kobiet odnotowano wyzsze wartosci intensywnego wysitku fizycznego
zwigzanego z pracami w ogrodzie lub na podwoérku (p = 0,049) i umiarkowanego wysitku fizycznego w domu (p = 0,014).

Wnhioski. Koszt energetyczny aktywnos$ci wymagajacych intensywnego, umiarkowanego i catkowitego wysitku fizycznego
zwigzanego z praca, jak réwniez koszt energetyczny wysitku zwigzanego z przemieszczaniem sie samochodem oraz rekreacja,
sportem i wysitkiem fizycznym w czasie wolnym jest wyzszy u mezczyzn. Z kolei kobiety cechuje wyzszy koszt energetyczny
intensywnego wysitku fizycznego zwiazanego z pracami wokét domu i umiarkowanego wysitku fizycznego w domu. Czas spedzony
w sposob bierny nie r6znicuje badanych kobiet i mezczyzn.

Stowa kluczowe
mtodzi-starzy, wysitek fizyczny, pomys$lne starzenie sie, IPAQ
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Introduction

The aging of the human body, which is an inevitable and irre-
versible process, causes changes in the structure and functions
of organs and a decrease in intellectual and cognitive func-
tions. Physical activity is essential for the quality of life of se-
niors. It affects the delay of involution changes, increases
independence and self-reliance and is necessary to maintain
the optimal level of psychophysical health in relation to age
[1-6]. Many authors have shown the beneficial effect of phy-
sical activity on the human body [7-11]. Physical activity can
positively affect the emotional state of seniors and increase
the subjective assessment of their quality of life. Physical
exercises lead to the flexibility of muscles, tendons, liga-
ments, have a beneficial effect on body posture, improve the
psychophysical state of the body [2, 5, 6]. Kendrova et al. [9]
showed a beneficial effect of physical activity on the quality
of life of a retirement home residents in Sabinov (Slovakia),
examined with the WHOQOL-BREF questionnaire. Kurow-
ska's research [10] showed that elderly women preferred me-
etings with friends, activities improving physical fitness,
watching TV and learning new things in their free time, while
men preferred acquiring new skills, improving physical fit-
ness and watching TV. According to Li et al. [2], thorough
understanding of sex-related differences in physical activity is
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critical to effective promotion of active living in older adults [2].
All the more so, forecast data from the Central Statistical Office
from 2009 indicate that by 2035 the number of Poles in this age
group will increase and the age of almost every fourth citizen
will be 65 years or older [11, 12]. Therefore, care for a dignified
old age experience for many years is essential [12]. Elderly pe-
ople have a lot of free time at their disposal, which creates good
conditions to spend it actively. It opens up a range of possibili-
ties to achieve the intended goals, often postponed for years due
to lack of time [5].

The aim of the study was to compare the energy cost of physi-
cal activity of women and men over 65 years of age, living in
the Podkarpackie Voivodeship.

Material and methods

Cross-sectional study covered 254 seniors (144 women and
110 men) at the age of 65-74 (young-old) from Podkarpackie
Voivodeship.

Data in Tab. 1 presents the living environment and education
of the surveyed people. Majority of women had secondary and
higher education, on the other hand, men — vocational educa-
tion.

Men were characterized by higher values of body weight, body
height and BMI (tab. 2).

Tab. 1. Living environment and education level of the examined people

Variable

Living environment

Urban 81 56.0 54 49.0 135 53.0
Rural 63 44.0 56 51.0 119 47.0
Chi-square test ¥(1)=1.28;p=0.257
Level of education

Higher 52 36.0 34 31.0 86 34.0
Secondary 60 42.0 29 26.0 89 35.0
Vocational 32 22.0 44 40.0 76 30.0
Primary 0 0.0 3 3.0 3 1.0

Chi-square test 1*(3)=15.18; p=0.002*

Tab. 2. Body build of the examined people

Mann Whitney U test

Variable

Mean *SD Max-min Mean *SD Max-min
Z=-792
Body mass [kg] ~ 70.88=11.56  70.00  110.00-48.00 83.94=1193 8500  120.00-60.00 e
. 7=-9.16
Body height [cm] ~ 168.06+8.05  168.00  190.00-150.00 167.9349.23  168.00  190.00-131.00 e
BMI 2663+324 2630 39192020 2751446  27.10  47.78-17.01 §<=0_8'061‘3k
* < 0.05
www.fizjoterapiapolska.pl doi.org/10.56984/8ZGODF283 21
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Research tool:

* survey to collect sociodemographic data,

* International Physical Activity Questionnaire — [PAQ) in
long form [8].

The compliance of the variables with the normal distribution
was verified by the Shapiro-Wilk test. Chi-square and Mann-
Whitney U tests were used for the analysis. The level of stati-
stical significance was p < 0.05.

Results

Data in tab. 3 shows that job-related physical activity differentiated
women and men. In the case of men, higher values were noted for
vigorous (p = 0.031), moderate (p = 0.014) and total (p = 0.007) job-
related effort. Physical activity related to traveling by train, bus, car,
tram, or other kind of motor vehicle car was statistically significantly
higher in men (p = 0.028). In women, higher values of vigorous
physical activities in the garden or yard (p = 0.049) and moderate
physical activities inside home (p = 0.014) were observed.

Tab. 3. Comparison of the results obtained in parts 1-3 of the IPAQ

Women

MET [min./week]

Mean * SD

L Mann-Whitney

Mean * SD U test

Job-related physical activity

Vigorous 721.89 +1742.74 0.00 1372.36 +3361.76 140.00 Z=2.16;p=0.031*
Moderate 376.53 +£930.05 0.00 993.91 +3259.56 120.00 Z=245;p=0.014*
Walking 227.79 +512.96 0.00 550.76 + 1208.69 0.00 Z=0.99; p=0.321
Total 1338.10 +2478.57 444.75 2968.52 + 5668.60 1033.50 Z=271;p=0.007*
Transportation physical activity
Motor vehicle** [days per week] 297+2.18 3.00 3.60+2,29 3.50 Z=2.19;p=0.028*
Motor vehicle** [minutes per day] 32.71+32.71 30.00 36.55+33.19 30.00 Z-1.25;p=0.210
Bicycle 276.88 + 666.17 0.00 263.91 +496.87 0.00 Z=121;p=0.224
Walking 849.42 +1037.78 462.00 984.37 + 1393.96 462.00 Z=0.65;p=0.513
Total 1126.30 £ 1253.31 693.00 1226.46 = 1520.58 801.00 Z=101;p=0.313
Housework, house maintenance, and caring for family
Vigorous physical activities in the garden or yard  498.25 + 1086.26 0.00 430.50+927.27 137.50 Z=197;p=0.049*
Moderate physical activities in the garden or yard  699.03 + 1097.87 240.00 71491 £ 1268.61 400.00 Z=1.82;p=0.069
Moderate physical activities inside home  635.94 +739.06 360.00 582.95+1304.47 270.00 Z=-2.46;p=0.014*
Total 1832.38 £2231.56 932.50 1758.36 +2984.90 1120.00 Z=0.08;p=0.938

*» < 0.05; **Train, bus, car, tram, or other kind of motor vehicle

Data in tab. 4 indicate that the recreation, sport, and leisure-ti-
me physical activity involving moderate physical activities
were statistically significantly lower in women (p = 0.005).

There were no statistically significant sex-differences in the ti-
me spent sitting, both in terms of days and minutes.

Tab. 4. Comparison of the results obtained in parts 4-5 of the IPAQ

Women

MET [min./week]

Mean * SD

el Mann-Whitney

Mean * SD U test

Recreation, sport, and leisure-time physical activity

Walking 342.12 £ 443.60 198.00 440.88 £ 571.92 264.00 Z=1.79;p=0.073
Vigorous 242.78 + 509.44 0.00 242.91 +537.50 0.00 Z=-0.11;p=0.912
Moderate 127.08 +225.45 0.00 211.82 +£395.61 80.00 Z=2.80; p=0.005*

Total 719.29 £994.82 495.00 894.19 + 1052.39 594.00 Z=146;p=0.143

22 doi.org/10.56984/8ZGODF283
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Women

Mean * SD
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Men

Mann-Whitney

Mean * SD U test

Time spent sitting

Hours per day Z=1.79;p=0.073
Sitting on a weekday 423+ 124 5.00 4.40+1.21 5.00 Z=-0.11;p=0.912
Sitting on a weekend day 1.83+0.49 2.00 1.88 +0.44 2.00 Z=2.80; p=0.005*
Total 6.06 = 1.49 7.00 6.29 + 1.40 7.00 Z=1.46;p=0.143
Minutes per day
Sitting on a weekday 101.67 + 67.86 95.00 103.18 + 83.99 90.00 Z=-0.61;p=0.540
Sitting on a weekend day 109.37 + 96.60 80.00 115.45 + 97.47 90.00 Z=0.43;p=0.670
Total 211.04 + 150.56 180.00 218.64 + 170.09 180.00 Z2=-0.09;p=0.931
* < 0.05
Discussion any physical activity and moderate-to-vigorous physical

The energy cost of activities requiring job-related vigorous,
moderate and total physical activity, as well as the energy cost
of effort related to train, bus, car, tram, or other kind of motor
vehicle, as well as recreation, sport, and leisure-time physical
activity is higher in men. On the other hand, women are
characterized by a higher energy cost of vigorous physical
activities in the garden or yard and moderate physical
activities inside home. The time spent sitting does not
differentiate the surveyed women and men. Liao et al. [13]
based on research of Taiwan community-dwelling older
people aged 65 years or older have shown that older women
were more physically active than men. Olso Lin et al. [14]
demonstrated different physical activity levels in older women
and men, with predictive factors of caloric expenditure during
leisure-time physical activity also sex-related differences.
According to the authors, interventions promoting physical
activity should take these differences into account.
Puszczatowska-Lizis et al. [15] based on research using the
IPAQ questionnaire concluded that sex is not a factor
differentiating the weekly energy cost of activities requiring
vigorous, moderate physical activity, and the time spent sitting
during the week by the surveyed seniors aged 65-80. Tomioka
et al. [16] found that men aged 65-74 from Japan were more
active than women, taking into account vigorous and
moderate physical activity and walking. Dubinska [17] found
that men attending the University of the Third Age in Krakow
had lower values of total physical activity than women. On the
other hand, studies by Kolbe-Alexander et al. [18] using the
IPAQ found that South African men over 60 spent more time
on vigorous and moderate activity and walking, and achieved
higher values of total physical activity than women. Li [2] et
al. based on research of 111 men and 103 women aged 65
years and older showed that men, compared to women had a
higher mean daily step count, reported higher frequencies of

www.fizjoterapiapolska.pl

activity, and a lower frequency of physical activity inside the
home. Uffelen et al. [19] were marked sex-related differences
among young older adults from Australia, in motivating factors
related to appearance, weight and social factors. Women were
two to three times more likely than men to be motivated by
losing or managing weight and improving appearance.
Summing up, it can be concluded that the sex-related
differences in the energy cost of physical activity shown in this
study may be related to the specificity and division of duties in
everyday household chores. It seems that recreation, sport and
physical effort in free time should be popularized among
women. On the other hand, men, should be encouraged to be
more involved in housework, as well as gardening and yard
work. Awareness of these sex-related differences is necessary
to improve the effectiveness of active living promotion
programs among seniors.

Conclusions

The energy cost of activities requiring job-related vigorous,
moderate and total physical activity, as well as the energy cost
of effort related to train, bus, car, tram, or other kind of motor
vehicle, as well as recreation, sport, and leisure-time physical
activity is higher in men. On the other hand, women are
characterized by a higher energy cost of vigorous physical
activities in the garden or yard and moderate physical activities
inside home. The time spent sitting does not differentiate the
surveyed women and men.
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