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ABSTRACT 

The purpose was to investigate the use of physical activity trackers (PAT) and to analyze the relationship between 

its use and physical activity (PA) levels. Participants were N=1498 (N=841 females) aged 14—85 years. Interest, use 

and preferences for PAT were measured by questionnaire. PA was measured using IPAQ short version. Kruskal-

Wallis Test was used to test the differences in PA levels between participants. Out of all the participants who practice 

PA/exercise regularly, 59% do not use PAT, 27% were using, and 14% have used. Adolescents, middle-aged females 

and older males, who use PAT did significantly more vigorous PA than participants who not use. Young adults who 

use PAT did significantly more moderate and vigorous PA than participants who not use. And middle-aged males 

who use PAT did significantly more total week PA, vigorous PA and walking PA than participants who not use. 

About half of the participants that exercise regularly use PAT. Despite participants that use PAT tend to have higher 

levels of habitual PA, it is not conclusive that the use of PAT leads to do more PA. 

Keywords: physical activity trackers; fitness; health promotion; exercise 

RESUMEN 

El propósito fue investigar el uso de rastreadores de actividad física (RAF) y analizar la relación entre su uso y los 

niveles de actividad física (AF). Los participantes fueron N = 1498 (N = 841 mujeres) de 14 a 85 años. El interés, el 

uso y las preferencias de RAF se midieron mediante un cuestionario. La AF se midió utilizando la versión corta de 

IPAQ. La prueba de Kruskal-Wallis se utilizó para evaluar las diferencias en los niveles de AF entre los participantes. 

De todos los participantes que practican AF regularmente, el 59% no usa RAF, el 27% lo estaba usando y el 14% lo 

ha usado. Los adolescentes, las mujeres de mediana edad y los hombres mayores, que usan RAF, hicieron 

significativamente más AF intensa que los participantes que no lo usan. Los adultos jóvenes que usan RAF tuvieron 

niveles de AF moderada y vigorosa significativamente más elevada que los participantes que no lo usan. Los hombres 

de mediana edad que usan RAF tuvieron significativamente más AF global y AF vigorosa y caminaban más que los 

participantes que no lo usan. Alrededor de la mitad de los participantes que hacen ejercicio regularmente usan RAF. 

Lopes, Vítor P.; Sá, Carla (2020). The use of physical activity trackers devices and physical activity 

levels in adolescents and adult. Cuadernos de Psicología del Deporte, 20(1), 258-270 

http://revistas.um.es/cpd)
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A pesar de que los participantes que usan RAF tienden a tener niveles más altos de AF, no es concluyente que el uso 

de RAF conduzca a más PA. 

Palabras clave: sensores de movimiento; aptitud física; promoción de la salud; ejercicio físico.  

RESUMO (1500 palavras) (mesma ordem como títulos) 

O objetivo deste estudo foi avaliar o uso de dispositivos de avaliação da atividade física (PAT) e analisar a relação 

entre o seu uso e os níveis de atividade física (AF). Os participantes foram N = 1498 (N = 841 mulheres) com idades 

compreendidas entre 14 e 85 anos. O interesse, uso e preferências pelo PAT foram medidos por questionário. A AF 

foi avaliada usando a versão curta do IPAQ. O teste de Kruskal-Wallis foi utilizado para testar as diferenças nos 

níveis de AF entre os participantes. De todos os participantes que praticam AF / exercitam-se regularmente, 59% não 

usam PAT, 27% estavam a usar e 14% já usaram. Adolescentes, mulheres de meia idade e homens mais velhos, que 

usam o PAT, fizeram AF significativamente mais vigorosa do que os participantes que não usam. Jovens adultos que 

usam PAT fizeram AF significativamente mais AF moderada a vigorosa do que os participantes que não usam. E os 

homens de meia-idade que usam PAT fizeram significativamente mais AF total na semana, AF vigorosa e AF de 

caminhada que os participantes que não usam. Cerca de metade dos participantes que se exercitam regularmente 

usam o PAT. Apesar dos participantes que usam o PAT tenderem a ter níveis mais altos de AF habitual, não é 

conclusivo que o uso do PAT indica mais AF. 

Palavras chave: sensores de movimento; aptidão física; promoção da saúde; exercício físico 

 

 

INTRODUCCIÓN  

According to the World Health Organization physical 

inactivity is a major risk factor of death globally 

(WHO, 2014). Data from adults in high-income 

countries suggest the majority of awake time is spent 

being sedentary (Matthews et al., 2008). The 

pandemic of physical inactivity is associated with a 

range of chronic diseases and early deaths (Ding et al., 

2016). Estimates from 2012 indicated that not meeting 

physical activity (PA) recommendations is responsible 

for more than 5 million deaths globally each year (Lee 

et al., 2012). The benefits of physical activity (PA) on 

health and well-being on different ages are extensively 

detailed in the literature, they include improved 

cardiorespiratory and muscular fitness, positive effects 

on weight status, bone health, and prevent and treat 

heart disease, stroke, diabetes and breast and colon 

cancer (Janssen & LeBlanc, 2010; Reiner et al., 2013). 

Importantly, the beneficial effects of PA are also 

related to social interactions and mental and 

psychological well-being (Delle Fave et al., 2018; 

Diego et al., 2018; Herbert et al., 2020; Lawton et al., 

2017; López et al., 2017; Moral-Campillo et al., 2020). 

Despite the benefits of PA in health and well-being, 

research indicates that sedentary behaviour is highly 

prevalent in all ages (Guthold et al., 2020; Hallal et al., 

2012; WHO, 2018). According to the most up-to-date 

U.S. PA data measured by accelerometers (2005–2006 

NHANES), only 7.5% youth between the ages of 12–

15 and 5.1% youth between the ages of 16–19 meet 

the U.S. physical activity guidelines, (Katzmarzyk et 

al., 2016). Recent reports indicat that Spanish (Añez et 

al., 2020; Roman-Viñas et al., 2016) and Portuguese 

children and adolescents (Mota et al., 2016) do not 

reach sufficient PA levels and spend larger amounts of 

time in sedentary behaviors compared with 

recommendations. 

PA is a complex multifactorial behavior that is 

influenced by a variety of biological, behavioral, 

social and environmental factors and interactions 

among factors (Bauman et al., 2002; Trost et al., 

2002). For its promotion several strageies using 

different apporachs were developed and implemented 
worlwide (Heath et al., 2012). Behavioural and social 

approaches, social support for PA within communities 

and worksites, and school-based strategies that 

encompass physical education, classroom activities, 

after-school sports, and active transport are strategies 

reported with some effectiveness. Despite  the 

acceptable level of success on intervention programs 

to increase PA of people of different ages, and from 

various social groups and countries (Heath et al., 

2012), long term effect of the interventions are less 

effective (Van Sluijs et al., 2007). Wahlich et al. 

(2019) found evidence of physical activity 
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intervention effects beyond 12 months, sustained up to 

4 years. However, the number of PA interventions 

with objective measures with follow-up beyond 12 

months are scarce to draw conclusions.  

Motivation is considered to be a key factor for PA 

adherence (Quested et al., 2017). Laura and Fabio 

(2016) using a self-determination theory approach 

found effective effect of an intervention PA program. 

In fact, a growing body of research has demonstrated 

the importance of motivation for a range of health 
behaviours, such as PA and healthy eating (Fortier et 

al., 2012; Silva et al., 2010; Zhong & Wang, 2019). 
Enjoyment, and intrinsic motivation associated with it, 

showed to be a significant predictor of intention to be 

physical active (Rodrigues et al., 2020).  

Physical activity trackers (PAT) that provide feedback 

to users have also been used in longitudinal 

interventions to motivate research participants and to 

assess their compliance with program goals (David, 

2012). PAT, as pedometers, accelerometers, 

smartphone applications and heart rate monitors, can 

be an important complement for people to motivate for 

PA, modify their sedentary behaviour, and to monitor 

their PA and exercise (Brickwood et al., 2019; Wen et 

al., 2017). According a recent systematic review and 

meta-analysis research (Brickwood et al., 2019), 

utilizing a PAT as either the primary component of an 

intervention or as part of a broader PA intervention has 

the potential to increase PA participation. Brickwood 

et al. (2019) found that there was a significant increase 

in daily step count, moderate and vigorous PA, and 

energy expenditure and a no significant decrease in 

sedentary behaviour following the intervention versus 

control comparator across all studies in the meta-

analyses. 

PAT may provide an alternative means of support and 

motivation to individuals both looking to increase 

their activity levels or to maintain activity levels 

following a structured lifestyle intervention. 

Randomized controlled trials have shown that these 

devices have promise in relation to increasing PA 

levels (Cadmus-Bertram et al., 2015); however, 

participant numbers in individual studies tend to be 

low, making it difficult to adequately assess the 

benefits of these devices. Despite the potential and the 

wide range of PAT available, little is known about the 

interest, usage, preferences, and their efficacy in PA 

levels improvements (Alley et al., 2016). 

Thus, taking into account the above, this study aimed 

(1) to investigate the use of PAT in Portuguese 

adolescents and adults, in particular how often people 

use them and how they use them to monitor 

exercise/PA, and (2) to analyse the relationship 

between its use and the levels habitual PA. 

Considering the previous literature results, we 

hypothesize that PAT use is positively associated with 

physical activity levels. 

 

MATERIAL Y MÉTODOS 

Type of Study 

Cross-sectional survey design, using questionnaires. 

Data were collected between January and December 

of 2017. 

Participants 

Participants were voluntaries selected from schools, 

universities, clubs, work sites and communities’ 

settings. A snowball sampling method was used. 

Inclusion criteria were being 14 years old or more and 

residing in different regions of Portugal mainland 

(North, Centre, Lisbon, Alentejo and Algarve), 

Madeira islands and Azores islands.  

Questionnaires were distributed and answered in paper 

format and online. In both cases, participants gave 

their informed consent. The participants that answered 

online were invited by email, explaining the objectives 

of the study and including a link to the online 

questionnaire. The participants were requested to 

forwarded the email to acquaintances and friends. The 

participants that answer in paper format were asked to 

indicate friends and acquaintance that could answer 

the questionnaires. 

Participants were N = 1498, of both sexes (N = 841 
females) with ages between 14 and 85 years. 

Participants were categorized by age into adolescents 

(ages 14-18 years; N = 135), young adults (ages 19-40 

years; N = 1047), middle-aged adults (ages 41-65 

years, N = 271), and older adults (aged older than 65 

years, n = 45). This is the most common procedure for 

stratifying samples by age group, which correspond to 

the Erikson's stages of psychosocial development 
(Ahroni, 1996; Erikson & Erikson, 1998). The 
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demographics characteristics of participants are 

displayed in Table 1. 

The ethics committee of the institution of the first 

author approved the study. All procedures performed 

in studies involving human participants were in 

accordance with the ethical standards of the 

institutional and/or national research committee and 

with the 1964 Helsinki declaration and its later 

amendments or comparable ethical standards. 

Physical Activity 

Physical activity (PA) was measured using the short 

version of the International Physical Activity 

Questionnaire (IPAQ) (Craig et al., 2003; Hagströmer 

et al., 2008). The questionnaire was self-administrated 

with reference to the last 7 days of recalled PA. The 

IPAQ short version asks about three specific types of 

activity carried out in three domains (leisure time, 

domestic and gardening/yard activities, work-related 

and transport-related activity) and sitting, providing 

information on the time spent walking, in vigorous- 

and moderate-intensity PA and in sedentary activity. 

In the context of the present study, and for adolescent 

participants these domains were switched to school-

related physical activity, including activity during 

physical education classes and breaks (Hagströmer et 

al., 2008). 

Data were summarized according to the physical 

activities recorded (walking, moderate, and vigorous 

activities) and the estimated time spent sitting per 

week. Frequency (measured in days per week) and 

duration (time per day) were collected separately for 

each specific type of activity.  Data were then used to 

estimate total weekly PA by weighting the reported 

minutes per week within each activity category by a 

MET energy expenditure assigned to each category of 

activity (walking = 3.3 METs, moderate PA = 4.0 

METs and vigorous PA = 8.0 METs). The weighted 

MET-minutes per week (MET·min·wk−1) were 

calculated as duration × frequency per week × MET 

intensity, which were summed across activity levels to 

produce a weighted estimate of total PA per week 

(MET·min·wk−1). The sitting question is a separate 

indicator and it is not included in the PA score. The 

IPAQ short version has been tested extensively with 

reported reliability of 0.80 and validity of 0.30 (Craig 

et al., 2003). 

Table 1: Demographics characteristics of participants 

Demographics characteristics n (%) 

Sex   

 Male 841 (56.1) 
 Female 657 (43.9) 

Age (years)   

 14-18 years: M=17.3; SD=1.4 79 (5.3) 
 19-40 years: M=25.7; SD=5.7 1047 (69.9) 
 41-65 years: M=49.2; SD=6.7 242 (16.2) 
 Over 65 years. M=71.8; SD=5.6 45 (3.0) 

Education   

 No tertiary education 671 (44.8) 
 Tertiary education < master level 481 (32.1) 
 Master/ doctoral level 346 (23.1) 

Occupation   

 White Collar 623 (41.6) 
 Blue Collar 814 (54.3) 
 No employed 61 (4.1) 

Different Regions   

 North 1012 (67.5) 

 Center 209 (13.9) 

 Metropolitan Region of Lisbon 203 (13.9) 

 Alentejo 9 (0.6) 

 Algarve 40 (2.7) 

 Azores islands 11 (0.7) 

 Madeira islands 8 (0.5) 

Notes: M = mean; SD = standard deviation 
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Besides IPAQ, participants were also asked if they do 

or they did in the past exercise regularly (yes/no), and 

at what weekly frequency. 

Use of physical activity trackers 

Interest, use and preferences for PAT were measured 

by a questionnaire developed by the authors of the 

present study only for the purposes of the present 

investigation. The clarity of the questions was 

previously tested on a set of volunteers (N = 30) in the 

presence of the study authors. The volunteers 

indicated when they had difficulty in interpreting the 

questions. Another five researchers from our research 

group also gave their suggestions and agreement on 

the formulation of the questions. Afterwards, the 

entire form was adjusted and only then made available 

to the participants. 

The sequence of the questions were the following: 

first, participants were asked if they do or did in the 

past, do exercise regularly (yes/no). PA tracker use 

was assessed in the participants that do or did exercise 

regularly, by asking if they had ever used a PA tracker 

(use, had used and never used). Participants who use 

or had used PA tracker were further asked what type 

of PA tracker they use or had used, if they acquired the 

PA tracker before or after they started exercise 

regularly, what parameters they register (time length 

of the exercise, speed, distance, hearth rate, calories, 

accumulated climb, power, VO2), for how long they 

have been using the PA tracker regularly at least once 

a week (less than a month, between 3 and 4 months, 

between 6 and 12 month, between 1 and 2 years, and 

more than 2 years), how often they used the PA tracker 

(only during exercise, during waking hours, only at 

night, always all day and all night). 

Participants were also asked about their perception of 

the possible influence of activity trackers on the 

motivation for PA/exercise (yes/no), and if they 

increased the amount of PA/exercise after starting 

using it (yes/no), and how much (less than an hour per 

week, 1 to 2 hours of increase per week, 3 to 4 hour of 

increase per week, or more than 4 hours of increase 

per week). Participants who had not used a PA tracker 

were asked if they would be interested in using one 

(yes/no). 

Data analysis 

Frequencies were calculated for each of the questions 

of the questionnaire about interest, use and preferences 

for PAT. As recommend by IPAQ Research 

Committee (2005), median and interquartile range 

(IQR) were used as descriptive statistics for PA 

variables. 

As the data did not have a normal distribution and the 

median is the best measure of central tendency in the 

case of the present data, we opted for the use of non-

parametric analyses. Kruskal-Wallis Test was used to 
test the differences in PA levels between participants 

who used, had used and never used PAT. Post-hoc 
pairwise comparisons were done with Steel-Dwass-

Critchlow-Fligner test. The level of significance was 

set at p<0.05. 

All data analysis was done with SPSS version 24.0 

(IBM Corp. Released 2016. IBM SPSS Statistics for 

Windows, Version 24.0. Armonk, NY: IBM Corp.) 

RESULTS 

Interest and preferences for PAT use 

Exercise practices 

More than a half of participants (57.1%) practiced 

PA/exercise regularly (30.6% of these were females) 

and 36.1% practiced in the past. Only 4.4% of the 

adolescents answered that they did not practiced, and 

17.8% of the older adults, 6.1% and 8.5% respectively 

of young adults and middle-age adults, do not 

regularly do PA/exercise. Only 0.9% practiced 

occasionally and 3.6% once a week.  

Use of PAT 

Out of all the participants who practice or practiced in 

the past PA/exercise regularly, 59% do not use PAT, 
27% were using, and 14% have used. The majority of 

these participants (80.1%) acquired the PAT after they 

started exercising regularly, and 9.7% think that the 

PAT had allowed them to increase their PA. Out of all 

participants who had not used a PAT, 72.4% would 

like to use one. 

There are a substantial number of participants that 

used a PAT for 1 to 2 years (20.4%) and for more than 

two years (25.3%), 17.4% only used a PAT for less 
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than one month, 19.4% for 3 to 4 months, and 17.4% 

for 6 to 12 months. 

The majority of the participants use the tracker only 

during exercise practice (73.9%), 14.4% use it during 

waking hours, 11.2% use it always, and only 0.4% use 

it only during the night. 

Preferred PAT 

The most frequently used device was mobile 

applications (22.2%), 11.1% used heart rate monitors, 

and 11.4% used GPS. The most registered parameters 

were time length of the exercise (28%) and distance 

(25.6%), follow by speed (19.8%), calories (19.6%), 

and heart rate (18.4%). A small number of participants 

also registered accumulated climb (8.7%), power 

(4.8%) and VO2 (3.1%).  

Perception about the influence of PAT on the 

motivation for PA 

Participants’ perception about the possible influence 

of activity trackers on the motivation for PA/exercise 

was low, 5% answered ‘yes’, 1.5% answered ‘no’, and 

the majority (93.5%) did not answer the question. 

Relationship between PAT use and PA levels. 

Table 2 shows the median and interquartile range 

(IQR) for PA by sex and age, and the results of 

Kruskal-Wallis test for the difference in PA between 

the participants that use, had used and never used PAT. 

The Kruskal-Wallis test results show that in male and 

female adolescents there were only significant 

differences between the participants who use, had used 

and never used PAT in vigorous PA in males. Post hoc 

pairwise comparisons indicate that participants who 

use PAT did significantly more vigorous PA than 
participants who had used PAT, and these ones did 

significantly more vigorous PA than the participants 

who never used PAT. 

In young adults in both males and females, walking 

was the only level with no significant differences. In 

all other PA intensity levels participants who use PAT 

did significantly more PA than participants who had 

used, and these ones did significantly more than the 

participants who never used PAT. 

In middle-aged female adults, there were no 

significant differences in walking. In total PA and 

moderate PA, participants who use PAT did 

significantly more PA than participants who had used, 

and these ones did significantly more than the 

participants who never used PAT. 

In middle-aged male adults, participants who use PAT 

did significantly more total week PA, vigorous PA and 

walking PA than participants who had used PAT, but 

the PA levels were similar to those participants who 
never used PA. In vigorous PA, participants who used 

PAT did more PA than participants who had used and 
also more than participants who never used PAT, but 

participants who never used PAT did more PA than 

participants who had used PAT. 

In older female adults, there was no one who used or 

had used PAT. In older male adults, there was no one 

who had used PAT. The only significant difference 

between participants who use and the participants that 

never used PAT occurred in vigorous PA, with 

participants who use PAT having significantly more 

vigorous PA. 

Table 3 shows the median and interquartile range 

(IQR) for sedentary time by sex and age, and Kruskal-

Wallis test results for the difference in sedentary time 

between the participants who use, had used and never 

used PAT. 

The Kruskal-Wallis test results show that in females 

the differences between the participants who use, had 

used and never used PAT occurred in adolescents and 

young adults. In both cases, participants who had used 

PAT had significant more sedentary time than 

participants who never used PAT, and these ones had 

significant more sedentary time than participants that 

use PAT. 

In males, the differences occurred only in middle-aged 

adults, and participants who had used PAT had 

significant more sedentary time than participants who 

never used PAT, and these ones had significant more 

sedentary time than participants that use PAT. 
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Table 2.  Median and interquartile range (IQR) for physical activity by sex and age, and Kruskal-Wallis test 

results for the difference in PA between the participants who use, had used and never used PA trackers. 

  Yes (Y) Had used (H) Never used (N) 
Kruskal-Wallis 

P values 

Significant pairwise 

comparisons 

 

Physical 

activity 

(MET-

min/week) 

Median IQR Median IQR Median IQR 

  

Females        
  

Adolescents 

(N=75) 
Walking 594 297 578 990 495 1056 

NS  

Moderate 720 800 300 1030 480 1440 
NS  

Vigorous 2880 1440 720 2460 960 4320 
NS  

Total week 4314 1440 2624 2988 2772 5632 
NS  

Young adults 

(N=607) 
Walking 495 627 479 776 396 792 

NS  

Moderate 480 920 40 720 60 480 
<0.001 Y>N>H 

Vigorous 1200 2040 200 1920 80 1440 
<0.001 Y>H>N 

Total week 2540 3291 1683 3192 1386 2778 
<0.001 Y>H>N 

Middle-aged 

adults 

(N=143) 

Walking 371 512 248 248 297 660 
NS  

Moderate 
420 680 300 240 120 480 

0.05 Y>H>N 

Vigorous 1440 960 ― ― 0 960 
<0.001 Y>N 

Total week 2060 2160 618 629 1035 1689 
0.002 Y>N>H 

Older adults 

(N=16) 
Walking ― ― ― ― 198 627 

―  

Moderate ― ― ― ― 720 720 
―  

Vigorous ― ― ― ― 0 240 
―  

Total week ― ― ― ― 1413 1460 
―  

Males        
  

Adolescents 

(N=60) 
Walking 462 1056 396 660 330 396 

NS  

Moderate 720 1440 160 1260 360 1080 
NS  

Vigorous 3600 2160 2880 3240 2880 3600 
0.04 Y>H>N 

Total week 4142 4200 4572 2741 3488 3040,5 
NS  

Young adults 

(N=440) 
Walking 462 842 396 660 396 660 

NS  

Moderate 720 1200 480 960 240 960 
<0.001 Y>H>N 

Vigorous 2160 2880 1920 2400 1440 2880 
0.001 Y>H>N 

Total week 3573 3798 2880 3657 2550 3212 
<0.001 Y>H>N 

Middle-aged 

adults 

(N=128) 

Walking 347 574 149 50 182 792 
0.007 Y>H; Y=N; H<N 

Moderate 
600 1020 240 120 100 480 

0.006 Y>H; Y=N; H<N 

Vigorous 1920 2400 480 960 840 1800 
<0.001 Y>H; Y>N; H<N 

Total week 2997 3104 869 1066 1396 2195 
<0.001 Y>H; Y=N; H<N 

Older adults 

(N=29) 
Walking 792 1733 ― ― 594 693 

NS  

Moderate 0 1680 ― ― 720 840 
NS  

Vigorous 1920 1280 ― ― 0 1080 
0.04 Y>N 

Total week 2712 4693 ― ― 2120 2646 
NS  

Notes: NS= not significant 
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DISCUSSION 

The purposes of this study were to study the use of 

PAT and to analyse the relationship between its use 

and habitual PA levels. 

We found that the majority of the participants do 

exercise regularly and about half of them use PAT 

during the practice, which demonstrate that 

participants have some interest in using PAT and in 

monitoring the exercise. The majority of these 

participants acquired the PAT after they started 

exercise regularly and use it mainly during exercise 

practice. And the majority of those who did not own a 

PAT (72.4%) would like to have and use one. The 

results are quite similar to those found by Alley et al. 

(2016) in a survey conducted in Australia, where it 

was found that 35% of participants had used a tracker, 

and 16% were interested in using one. In a survey 

conducted in Alberta (Canada), the use was less 
prevalent (19.6%), although nearly one-third of the 

participants owned a PAT (Macridis et al., 2018), and 

just over 10% were planning to use one in the future. 

There is a wide variety of commercial PAT available 

to consumers for personal use. The number of 

connected wearable devices worldwide has more than 

doubled in the space of three years, increasing from 

325 million in 2016 to 722 million in 2019 

(Tankovska, 2020b). Revenue from PAT device sales 

are forecast to amount to around 3.30 billion U.S. 

dollars by 2022 (Tankovska, 2020a). The increase of 

wearable technology maybe is associated with the 

increase of running practitioners around the world 

(López et al., 2017). Although relatively few have 

been tested in order to determine their acceptability, 

usefulness, efficacy or effectiveness in promoting 

health. The most frequently used PAT by the 

participants of the present study was mobile 

application, maybe because everyone has a mobile 

phone and apps are cheaper (sometimes free of charge) 

than a physical PAT. Anyway, in Australia the most 

frequently used tracker was a pedometer (Alley et al., 

Table 3: Median and interquartile range (IQR) for sedentary time by sex and age, and Kruskal-Wallis test 

results for the difference in sedentary time between the participants who use, had used and never used PA 

trackers. 

 
Yes (Y) Had used (H) Never used (N) 

Kruskal-Wallis 

p values 

Significant 

pairwise 

comparisons 

 
Median IQR Median IQR Median IQR   

Females 
      

  

Adolescents (N=75) 4.0 5.0 9.5 4.0 6.0 4.0 0.01 H>N>Y 

Young adults (N=607) 6.0 4.0 8.0 6.0 7.0 6.0 0.01 H>N>Y 

Middle-aged adults (N=143) 7.5 6.0 6.5 4.3 7.0 6.0 NS  

Older adults (N=16) ― ― ― ― 3.0 5.0 ―  

Males 
      

  

Adolescents (N=60) 6.0 2.5 7.0 8.0 6.0 3.5 NS  

Young adults (N=440) 5.0 5.0 5.0 4.0 6.0 6.0 NS  

Middle-aged adults (N=128) 6.0 3.0 9.8 5.5 6.0 4.0 0.04 H>N>Y 

Older adults (N=29) 2.0 3.0 
 

0.0 4.0 3.0 NS  
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2016), and in Alberta (Canada) the most frequently 

used tracker was a specific brand of a band to wear on 

the wrist.  

The most popular function of the trackers was the 

‘time length of the exercise’, ‘speed’, and ‘distance’, 

followed by ‘calories’ and ‘hearth rate’. Similarly, in 

the Alley et al. (2016) study the most useful functions 

were distance, types of activity, and tracking steps. 

These functions, except ‘calories’ and ‘hearth rate’, 

are easy to understand, measure and interpret, and they 
can be motivational to increase PA (Bravata et al., 

2007). ‘Heart rate’ can be used as an indicator of 
exercise intensity (Ekelund et al., 2002) and maybe 

most of the participants use this function for that 

reason. In fact, the majority of the participants do 

exercise regularly and maybe some of theme control 

the exercise intensity by measuring the heart rate. 

Among a wide range of factors related to adherence to 

PA, motivation is considered a key factor (Fortier et 

al., 2012; Quested et al., 2017; Rodrigues et al., 2020; 

Silva et al., 2010; Zhong & Wang, 2019)., and PAT 

could be a motivation factor. PAT devices and apps 

are of interest for use in scalable PA interventions 

because they can encourage the use of theory-driven 

self-regulation skills known to be associated with 

behaviour change success (Michie et al., 2009). The 

use of a PAT has the potential to increase physical 

activity participation (Brickwood et al., 2019). For 

instance the use of a PAT in a intervention program in 

postmenopausal women was associated with increased 

PA 16 weeks later. However, were found that 

providing an accelerometer in a intervention PA 

program in older adults (>65 years) did not result in a 

significant improvement in activity levels (Thompson 

et al., 2014). According Coughlin and Stewart (2016) 

systematic review in initial trials, consumer wearable 

devices (PAT) have been shown to increase PA. 
However, the number of studies completed to date is 

small and limited by small sample sizes, short study 

durations, and uncertain generalizability of the 

findings.(Coughlin & Stewart, 2016). In the present 

study the participants’ perception about influence of 

PAT on the motivation for PA/exercise was low. 

Nevertheless, the majority of the participants that do 

not have a PAT would like to have one. 

We found that in general, participants who use PAT 

had more habitual PA, compared to those who had 

used and who never used PAT. The amount of 

sedentary time was higher among participants that 

never used and had used PAT compared to those who 

use PAT. In some age groups, especially in 

adolescents, there was no association between the use 

of a PAT and walking. However, we found that all 

participants that use a PAT had significant more 

vigorous PA than participants that had used and the 

ones that never have used a PAT. Similar results were 

found by Macridis et al. (2018), as they found that the 

use of PAT was significantly associated with meeting 

PA guidelines. Wearable devices offer a useful 

approach for monitoring PA in both clinical research 

involving patient populations and community-based 

research (Yingling, et al., 2016). A systematic review 

and meta-analysis study (Hannan et al., 2019) on the 

impact of PAT to monitoring exercise prescription or 

advice in cardiac rehabilitation shown that in 70% of 

studies, step count was greater in participants using a 

PAT with exercise prescription or advice, however the 

overall effect was not significant. Similar results were 

found by Gal et al. (2018). They found that the use of 

wearables and smartphone applications led to a small 

to moderate increase in physical activity in minutes 

per day and a moderate increase in daily step count. 

Despite the results found in the present research, we 

could not confirm our hypothesis, saying that the use 

of a PAT led to the increasing of PA levels. In fact, in 

the present study most of the participants acquired the 

PAT after they started exercise regularly, and very few 

of them think that a PAT allows them to increase PA 

levels. Therefore, it is plausible that the participants 

that do exercise regularly feel more desire and 

motivation to purchase a PAT and not the opposite. 

This suggestion is seconded by at least two 

randomized control trials (Finkelstein et al., 2016; 

Kim et al., 2018). Finkelstein et al. (2016) did not 

found effectiveness of PAT to increase PA in adults 

(aged 21–65 years). Also Kim et al. (2018) in a 

randomized controlled trial with college students 
founded that utilizing a modern, wearable activity 

tracker was not effective in promoting habitual levels 

of PA. It is possible to find opposite results in older 

studies with pedometers. A systematic review Bravata 

et al. (2007) found that the use of a pedometer was 

associated with significant increases in PA. 

It can be seen that little research has examined whether 

PAT are a feasible and effective method for changing 
physical activity behaviours in the short- and long-
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term. According to Turner-McGrievy et al. (2018), the 

allurement of using a PAT is partly enlightened by 

cognitive load theory [the more cognitive burden, or 

mental concentration, users experience, the less able 

they will be to retain and act on what they learned 

(Brunken et al., 2003) and user control theory [an 

increase in the variety of different ways to access 

information enhances the sense of control of the user, 

and therefore increases learning (Eveland & 

Dunwoody, 2001). PAT have the potential to 

simultaneously achieve reductions in cognitive load 

through easy interfaces and automatic tracking, as well 

as increasing user control, by allowing users to view 

feedback on the device. There is a need for research 

that examines the long-term use of PAT and whether 

this technology has any positive effect on levels of PA. 

This study is not without limitations; the main 

limitation is that the survey sample was no randomly 

selected. In fact, this is a convenience sample recruited 

with a kind of snowball sampling method. Anyway, 

the magnitude of the sample and the wide spectrum of 

residence regions of the participants are aspects that 

allow to generalize the results. In fact, this study is 

unique in the way that it was recruited a large sample 

from all over the country, which is hard to achieve. 

CONCLUSIONS 

About half of the participants that exercise regularly 

use PAT during the practice, and the ones that do not 

have one would like to have. Despite participants that 

use a PAT tend to have higher levels of habitual PA, it 

is not conclusive that the use of a PAT leads one to do 

more PA. Anyway, wearable technologies are 

innovative platforms for behavioural modifications 

and obesity prevention in public health that 

encourages users to engage in physical activities aided 

by technological assistance. 

PRATICAL APPLICATION 

The use of PAT could be a tool for PA promotion both 

in general populations and in specific PA interventions 

programs. PAT are likely to bring new opportunities 

in effective interventions to increase levels of PA. 
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