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Abstract

Introduction. Not many studies have been performed in Poland on using mobile applications from the sport and fitness cat-
egory and exergames. The main purpose of this study was to investigate to what extent such technologies are used by youth.
Material and methods. A total of 435 pupils (including 263 females) aged 17.78 + 1.19 years took part in the study. A diagnostic
survey was carried out; the data were collected using a questionnaire developed by the authors and a scale assessing the stage of
exercise change developed by Marcus, Rakowski, and Rossi (1992). Descriptive statistics (means and standard deviations) were
used to describe the data and to test differences between groups; a chi? test was used with Cramér’s V statistic as a measure of ef-
fect size in contingency tables larger than 2 x 2. Results. Of the 435 participants, approximately a third (30.8%) had used some
type of fitness application. The most frequently downloaded applications were exercise plans, such as Weider’s Aerobic Six and
applications for physical activity monitoring (steps, distance), such as Endomondo. Exergames were less popular. Only 5.29%
of the respondents claimed they used exergames regularly, although about every third person used them regularly, especially
males. Conclusions. Eight of ten respondents held the view that such applications are useful but are something that they could
do without; only one in ten could not imagine exercising without such applications. Most of the latter category of users were
persons at the action stage, next — persons at the preparation stage, but - what is interesting - none at the maintenance stage. It
seems, then, that such applications may be - and in the light of the data obtained really are - an indispensable aid for people at
the early stages of developing a habit of regular physical activity.
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Introduction

Experts unanimously agree that the lack of physical activity
is a serious public health problem, playing an important role in
the etiology of many diseases, such as hypertension, type 2 dia-
betes mellitus, and coronary heart disease, to name but a few [1].
Active behaviours in different contexts (recreation and leisure,
locomotion, etc.) are promoted by means of diverse tools and
strategies. One way of supporting physical activity and other
health behaviours can be the use of mobile applications keep-
ing track of physical activity, providing information on how to
perform exercise, or helping motivate the exerciser by such self-
regulatory strategies as goal setting [2, 3, 4]. Even considering
that the reliability of at least some of their functions is question-
able (see, for example, the study by Bergman et al. 2012 [5]), at
the same time we should not underestimate their potential role
in triggering and strengthening physical activity behaviours.

A similar role in promoting active behaviours may be ful-
filled by another invention of computer technologies - games
that are controlled by a player’s body movements. Computer
games, along with television, are frequently blamed for the de-
creasing physical activity of children and youth [6] and accord-
ing to a WHO Collaborative Study [7], in 2010, nearly half of
young people spent over 2 hours playing computer games on
weekdays, and on weekends this proportion increased to 67%.
Such features of computer/video games as high availability, the

immediacy of gratification in the form of emotional arousal,
and their popularity with peers, among others, make them a
more attractive alternative to physical activity, the behavioural
cost of which is usually much higher, demanding ‘higher acti-
vation energy’, as Csikszentmihayi defines it [8]. Exergames (a
blending of ‘exercise’ and ‘games’) are an attempt to reconcile
physical activity and computer entertainment. These games are
designed in a manner that demands the player make intense,
vigorous body movements to trigger the desired effect on the
screen. Since the end of the 1990s, when the first such game ap-
peared on the market (Dance Dance Revolution from Konami),
exergames have become more and more popular and are even
considered as a teaching tool in physical education [9], or at
least one of the modern means to compensate for decreasing
physical activity in children and youth. McDougall and Duncan
[10] found that children who play PlayStation active games even
for a short time but do so daily can achieve the recommended
level of physical activity.

As far as we know, the phenomenon of using fitness mo-
bile applications and exergames by Polish youth has not been
studied. Few studies have explored the physiological or motor
aspects of exergames [11, 12]. Thus, the aim of the present study
was to investigate to what extent the abovementioned technolo-
gies are used by high-school youth and how this use relates to
their physical activity. The latter was conceptualised as stages of
motivational readiness for exercise or stages of change as pro-
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posed by the transtheoretical model [13]. Stages of change are
intentional or behavioural states that describe ‘distance’ to the
desirable end point in the form of regular, habitual physical ac-
tivity. Usually five such stages are mentioned: precontemplation
(a person is inactive and is not planning to start being active
in the immediate future), contemplation (a person is inactive
but is thinking about becoming active), preparation (a person is
active but irregularly, below the recommended level), action (a
person is regularly active but has not yet maintained this behav-
iour for at least 6 months, so the behaviour is not yet a habit),
maintenance (a person is regularly active and has maintained
that activity for the past 6 months or more, so it can be said that
it has become a kind of relatively established habit).

Material and methods

A total of 435 adolescents (including 263 girls), aged 17.78
+ 1.19 years agreed to participate in the survey. Participants
were asked to fill in an anonymous questionnaire consisting of
12 questions assessing whether or not and how often they used
mobile applications and exergames and of what type as well
as an ordered categorical scale measuring the stages of (exer-
cise) change developed by Marcus, Rakowski, and Rossi [14].
The latter consisted of five items which were as follows: “I cur-
rently do not exercise, and I do not intend to start in the next
six months” (precontemplation), “I currently do not exercise,
but I am thinking about starting to exercise within the next six
months” (contemplation), “I currently do some exercise but not
regularly” (preparation), “I currently exercise regularly but have
only begun doing so within the past six months” (action), and “I
currently exercise regularly and have done so for longer than six
months” (maintenance).

Descriptive statistics (means and standard deviations) were
used to describe the data obtained and to test differences be-
tween groups; a chi? test was used with Cramér’s V statistic as a
measure of effect size in contingency tables larger than 2 x 2. It
was assumed that a V-value under 0.30 means small effect size
(weak association between variables), a value between 0.30 and
0.50 indicates medium effect size (moderate association), and
a value above 0.50 means large effect size (strong association)
[15].

Table 1. Distribution of participants according to the stages of change
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Results

Stages of exercise change

The distribution of individuals across the stages of change
indicated that nearly half of the participants, especially girls,
were irregularly active (preparation), and approximately 1/3
were active in a regular manner (action and maintenance). The
proportion of participants in each stage of change was related to
sex with a rather weak correlation. The biggest proportional dif-
ferences between girls and boys in particular stages concerned
the contemplation stage, for which there were nearly twice as
many boys as girls, and the maintenance stage, with quite the
opposite proportions. The exact data on the distribution of par-
ticipants in terms of the stages of change are displayed in table 1.

Use of mobile fitness applications

The highest proportion of participants, 82.53% (n = 359),
had mobile phones with the Android operating system, then
with WindowsPhone (n = 34; 7.82%), and then with IOS (n
= 24; 5.06%). The remaining 4.59% had mobile devices with
other systems. Accordingly, most mobile applications were
downloaded from the Google Play store (n = 362; 83.22%), the
Windows Phone Store (n = 31; 7.13%), and the App Store (n =
30; 6.89%). Few participants indicated other sources, such as
the Nokia store, the file sharing website chomikuj.pl, and other
websites.

There were 134 participants who used applications from the
fitness category, of whom 53 persons (12.18%) were current us-
ers and 81 persons were ex-users (18.62%). The use of fitness
applications was not related to sex: the difference between the
proportion of female users (n = 73; 27.76% of the girls) and male
users (n = 61; 35.46% of the boys) was insignificant, with a neg-
ligible effect size: chiz(dfzz) =3.06; p = 0.216; Cramér’s V = 0.083.

As expected, the proportion of fitness applications users was
highest among regular exercisers, reaching the levels of 43.95%
in the maintenance stage and 48.33% in the action stage. Inter-
estingly, persons who had just started performing regular physi-
cal activity (action stage) were more frequently current applica-
tion users than maintainers. These data may imply that those
who start their regular activity have a stronger desire to use ap-
plications than persons whose physical activity behaviours are
habitual. It is also worth noting that among users (or at least

Total Boys Girls . .
Stage of change Comparison between boys and girls
n % n % n %
Pc 36 8.28 19 7.2 17 9.88
© 54 12.41 41 15.59 13 7.56
chi? -4 = 18.33; p = 0.001;
Pp 194 44.60 126 47.91 68 39.53 Cramér's V = 0.21
Ac 60 13.79 37 14.07 23 13.37
Mt 91 20.92 40 15.21 51 29.65

Note: Pc = precontemplation; C = contemplation; Pp = preparation; Ac = action; Mt = maintenance.
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Figure 1. Use of fitness mobile applications and the stages of change

holders) of fitness applications, there were a few (exactly five)
inactive adolescents. Only two respondents from this group
specified which applications they used, and in both these cases,
these were exercise sets forabdominals. Detailed data on mobile
application use by stage of change are illustrated in figure 1. The
differences between the stages were significant with small effect
size: chiz(df:g) =48.06; p < 0.001; Cramér’s V = 0.235.

The most frequently used fitness applications belonged to
two categories: exercise plans/exercise sets (especially Weider’s
Aerobic Six, n = 15, and ABS, n = 15) that were indicated by 73
(16.77%) persons (40 girls and 33 boys) and movement track-
ers (especially Endomondo, n = 48) chosen by 72 (16.55%) per-
sons (42 girls and 32 boys). A lower proportion of participants
declared their use of applications belonging to the category of
exercise motivators (n = 9; 2.07%, including 3 girls) and person-
alised diet plans (n = 8; 1.84%, including 3 girls). Twenty-one
adolescents can be described as multi-app users, downloading
and using at least two fitness applications simultaneously. The
most popular ones were free applications, chosen by 74.63% of
users, while only 25.37% used paid applications or paid versions
of applications that were also available free of charge.

Interestingly, only one-tenth (n = 14; 10.45%; 5 boys and 9
girls) of fitness application users perceived them as essential
support for their physical activity; for the vast majority (n = 106;
79.10%; 49 boys, 57 girls), they were useful but not necessary,
whereas for 10.45%, (7 girls, 7 boys) they were absolutely ines-
sential, and these persons could do without them. No signifi-
cant differences were found between the sexes in the perceived
usefulness of the applications: Chiz( at-2 = 0.677;p=0.713.

Nearly 3/4 (74.24%) of fitness applications users had a de-
finitive view concerning their reliability. They were considered
to be a very reliable tool by only 14.39% of participants, espe-
cially current users (26.42% compared to 6.17% of ex-users). For
10.61% of users, these applications were not particularly reliable
(including 13.21% of current users and 12.35% of past users).

Use of exergames by adolescents

Regular use of exergames was declared by only 23 partici-
pants (5.29%), including 14 girls (5.32%) and 9 boys (5.23%),
and occasional use was mentioned by 150 respondents (34.48%),

including 78 girls (29.66%) and 72 (41.86%) boys. The differ-
ence between the distribution of regular users, occasional users,
and nonusers of exergames among boys and girls was signifi-
cant, however, with weak size effect: chiz( 2= 7.40; p = 0.025,
Cramér’s V = 0.131. The most frequently mentioned exergames
were Virtual Tennis, Kinect Sport, RunAway Sport, Move Sport
(champions sport), Fitness, Beach Sports, Dance Revolution,
Wii Sports, Just Dance, and Star Wars I1I.

Every fourth respondent (n = 114; 26.21%) agreed that ex-
ergames may replace more traditional forms of physical activ-
ity, 38.16% thought that this was impossible, and the rest held
no view on this matter. The respondents’ perception of inter-
changeability between exergames and traditional forms of phys-
ical activity was not related to sex: chi? ;. , =3.83;p = 0.147.

Nearly every second respondent (n = 80; 46.24%) had at
least one exergame of their own, while the rest played them in
their peers’ houses (n = 99), and to a lesser extent in electron-
ics stores, in their close or distant family, in their school, and in
fitness clubs.

Conclusions

The main purpose of the study was to assess the extent to
which high-school students use modern technology aimed at
the recording and promotion of physical activity, that is mobile
applications that help to track, plan, and perform exercise and
computer/video games that require (sometimes intense) move-
ment to trigger a desired action in the screen. The findings of
the study showed that regardless of sex, nearly every third re-
spondent currently used mobile applications from the Health
& Fitness category or had used them at some point in the past.
Proportionally, however, there were many more ex-users than
current users. As expected, the highest proportion of users was
found among respondents that were regularly active (at the ac-
tion and maintenance stages of motivational readiness to physi-
cal activity), among whom the said applications were used by
nearly every second person.

The most frequently used applications were workout plans/
exercise sets (such as Weider’s Aerobic Six) and tools for record-
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ing movement (steps, distance) and related parameters, such as
calories burned. In the latter category, the prevailing applica-
tion was Endomondo, which allows not only recording different
aspects of the user’s physical activity, but also sharing personal
data with other users via social media such as Facebook or Twit-
ter.

Eight of ten respondents held the view that such applica-
tions were useful, but were something that they could do with-
out, and only for one in ten were such applications something
they could not imagine exercising without. Most of the latter
category of users were persons in the action stage, next - per-
sons in the preparation stage, but, interestingly, none from the
maintenance stage. It seems, then, that such applications may
be - and in the light of the data obtained really are - an indis-
pensable aid for people at the early stages of developing a habit
of regular physical activity.

The second tool with the potential to motivate people to
be more physically active is the so-called exergame, which was
perceived not only as a more favourable alternative - because of
the fact that it is active - to more traditional (sedentary) compu-
ter games, but also as a means of compensating for movement
deficits in youth [8, 11, 16, 17]. However, exergames were not very
popular with - or available to - the respondents. Only a small
number of subjects played them regularly, although about one-
third played them occasionally. Playing exergames was related
to sex, with boys being more frequent users.

To our knowledge, this is the first study in Poland to inves-
tigate the phenomenon of using mobile applications to enhance
physical activity and exergames in high-school pupils. Moreo-
ver, our results fill the gap in the knowledge on the use of the
latest technological developments in managing physical activity
behaviours among high-school pupils.

This study has several limitations that should be men-
tioned. First, the study protocol does not allow us to establish
any cause-effect relations between variables. Second, the study
depicts only a part of reality which is not necessarily representa-
tive for the whole population. Finally, the use of self-reported
data is also prone to bias with regard to socially desirable re-
sponses.
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