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Summary

Background. Although physiotherapy students are expected to promote and prescribe exercise,
their own physical activity (PA) levels have not been fully researched using wearable devices to
provide objective measurements of PA. This study aimed (1) to determine their PA level; and (2)
to verify the use of wearables for physiotherapy students’ own practical benefits. Material and
methods. Students (n=257) wore a pedometer (Yamax Digi-Walker SW-700) and wrist-based
activity tracker (Garmin Vivofit 1) for seven consecutive days. Prior to monitoring, they completed
the long form of the International Physical Activity Questionnaire (IPAQ-LF). A further evaluation
was completed, relating to benefits and shortcomings of PA monitoring in their own practice.
Results. A significant difference emerged between PA levels recorded with activity trackers
on weekdays and weekend days, but only when gender and years of study were not taken into
consideration. Specifically, 61.09% of participants were active or highly active on weekdays and
none were sedentary. On the weekend, however, 47.47% were active or highly active and 11.67%
were sedentary. Most (~79%) subjects reported clear benefits in PA monitoring. Conclusions.
The student cohort were clearly active during the week, but almost half were insufficiently active
in the weekend and thus, greater focus on the promotion of PA in physiotherapists-in-training
might be necessary. The self-monitoring of PA under ambulatory conditions (using two wearable
devices), combined with self-evaluation of PA, were study strengths.

Keywords: activity trackers, physical activity, physiotherapy, self-evaluation, self-examination,
students

Streszczenie

Wprowadzenie. Chociaz oczekuje sie, ze studenci fizjoterapii beda promowac i zaleca¢
¢wiczenia innym, poziom ich wtasnej aktywno$ci fizycznej (AF), szczeg6lnie w odniesieniu do
pomiaréw dokonywanych za pomoca urzadzen, nie zostat doktadnie zbadany. Celem badania
byto (1) okreslenie poziomu aktywnosci fizycznej oraz (2) zweryfikowanie i wskazanie korzysci
zastosowania narzedzi w praktyce studentow fizjoterapii. Material i metody. Studenci (n=257)
nosili krokomierz (Yamax Digi-Walker SW-700) oraz opaske na nadgarstku monitorujaca
aktywnos$¢ (Garmin Vivofit 1) przez siedem kolejnych dni. Przed rozpoczeciem pomiaru
wypehnili dtuga wersje Miedzynarodowego Kwestionariusza Aktywnosci Fizycznej (IPAQ-LF).
Dodatkowo dokonano oceny zalet i wad kontroli aktywnosci fizycznej w ich przysztej praktyce.
Wyniki. Jedynie po wykluczeniu pici i roku studiéw zaobserwowano znaczaca réznice miedzy
poziomami aktywno$ci w dni robocze i w weekendy. Wyniki wykazaty, ze 61,09% uczestnikow
badania byto aktywnych badZz bardzo aktywnych, a zaden z nich nie prowadzit spoczynkowego
trybu w dni powszednie. W weekendy z kolei aktywnych badZ bardzo aktywnych uczestnikow
byto 47,47%, a 11,67% utrzymywato spoczynkowy poziom aktywnosci. Niemal 79% badanych
zauwazyto zalety monitorowania aktywnoscifizycznej. Wnioski. Badana grupa studentéw byta
niewatpliwie aktywna w dni robocze, ale prawie potowa studentéw byta aktywna w stopniu
niewystarczajacym w weekendy, co oznacza, ze nalezatoby przywiazywa¢ wieksza wage do
promocji aktywnosci fizycznej wsréd oséb przygotowujacych sie do wykonywania zawodu
fizjoterapeuty. Gtéwna zaleta niniejszego badania byta samodzielna kontrola i ocena poziomu
aktywnoSci fizycznej przez studentéw fizjoterapii dokonana za pomoca dwéch réznych typoéw
przeno$nych urzadzen elektronicznych.

Stowakluczowe: narzedzia pomiaruaktywnosci, aktywnos$¢ fizyczna, fizjoterapia, samoocena,
samokontrola, studenci
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Introduction

There are health and societal concerns regarding a decline in physical activity (PA), coupled with increasing
sedentary behaviors, amongst the general population [1-6]. The role of physiotherapists in promoting PA
was outlined during the third Physical Therapy Summit on Global Health [7]. Physiotherapists, as healthcare
professionals (HCPs), are well placed to promote PA amongst their patients and clients through counseling and
activity prescription. To motivate individuals (of any age) to participate regularly in PA, physiotherapists should
be physically active themselves, so that they can advise on the benefits of an active lifestyle [8]. Several factors
have an immense impact on the PA level of physiotherapy students, for instance, an extensive theoretical class
schedule and the need for home study. Individual attitudes towards PA may also be an important indicator of
their capability to counsel patients on an active lifestyle. Surprisingly, there is a dearth of quality research
describing PA levels among physiotherapists [9]. The deficiency of satisfactory support for physiotherapists to
be physically active has also being criticized, likewise the lack of knowledge regarding Physical Activity and
Sedentary Behavior guidelines [10, 11].

Physiotherapy students should demonstrate profound knowledge of physical activity guidelines, as well as
anunderstanding of the benefits of regular PA. They have other expectations to promote and prescribe individual
exercise training to patients with a wide range of diagnoses, concerning musculoskeletal, neurological and
civilization diseases as well. Moreover, since physiotherapy students are, upon qualification, responsible for the
health education of the general population, it is important to assess their own PA levels and attitudes towards
PA that could indirectly enhance (or inhibit) their professional work.

Studies tracking PA among physiotherapy students, in an ordinary day or week, are limited by several
methodological factors. For example, some investigated weekday PA levels using self-report methods that are
prone to recall error [8, 12-16]. Based on these subjective evaluations, the physiotherapy students in these
studies were mostly classified as being very active. However, only Mahony et al. [15] and Dgbrowska-Galas,
Plinta, Dabrowska, and Skrzypulec-Plinta [12] assessed different levels of PA in physiotherapy students. To our
knowledge, only one study investigating PAin students from differenthealth professions,including physiotherapy,
uses wearable sensors [17] to provide objective information on type and amount of PA. As a further benefit,
wearable devices allow monitoring under ambulatory conditions to track both planned exercise and daily living
activities (e.g. walking to work, mowing the lawn). Given this dearth of research, a more detailed analysis of PA
habits amongst physiotherapy students, using wearable sensors, is warranted.

Consequently, the aims of the study were to determine physiotherapy students’ PA levels over the course
of a week and to verify PA monitoring options for their own practical benefit. Furthermore, the study aimed
to discover physiotherapy students’ subjective attitudes to PA monitoring, as well as to the use of wearable
devices in their clinical practice in the future. The results of this study might be used to enhance the quality of
physiotherapists’ professional preparation and may also assist in facilitating the effective transfer of theoretical
knowledge at school, as well as in their professional practice in the future.

Material and methods
Study design

This was a cohort study, conducted between 2011 and 2018, on physiotherapy students enrolled in the first
year Bachelor’s and Master’s degree programs. Data were collected once annually, during the fall semester, using
a combination of pedometers, activity trackers (from 2016 onwards) and the International Physical Activity
Questionnaire - long form (IPAQ-LF). This research formed part of the curriculum, with regular classes to
improve their use and understanding of PA monitoring. The students had an opportunity to learn how to use the
devices outlined, by self-monitoring their own activities, thereby enabling them to evaluate their practical utility.
When participants were introduced to these tools, they were asked to register on the INDARES web application
(www.indares.com) and to complete a questionnaire on their weekly PA on the day of the class. A seven-day
monitoring period, using pedometers and activity trackers, was launched the following day. Participants also
received instructions to complete a prepared paper-based form to record the number of steps per day. The
ethical standards of this research were fully in accordance with the Code of Ethics of the Palacky University in
Olomouc, Czech Republic. The analysis and publication of study data received ethical approval from the Ethics
Committee of the Faculty of Physical Culture (number 24/2012).
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Participants

The research sample consisted of all the physiotherapy students enrolled in the first year of Bachelor’s
and Master’s degree programs, for a total of 257 participants. Students attending the classes on a regular
university day agreed to participate in this study. Each participant was required to sign a consent form before
study commencement. Participant anonymity was assured by using code numbers. The students provided
sociodemographic information (e.g., age, gender, weight, height, and year of study) once registered for this study.

Procedures

The participants were asked to wear the pedometer and activity tracker for seven consecutive days and
to complete the IPAQ-LF. The Yamax Digi-Walker SW-700 pedometer (Yamax Co., Yasama Corp., Tokyo, Japan)
and Garmin Vivofit 1 activity tracker (Garmin, Schaffhausen, Switzerland) were used for weekly habitual
PA monitoring. The Yamax device is a hip-worn pedometer that counts steps using a small pendulum, which
opens/closes an electric circuit with each movement of the hip [18]. This device has been proven to be suitable
for monitoring weekly habitual PA [19]. The wrist-worn activity tracker was introduced later (in 2016), as
areliable and valid method for assessing PA. This device recorded data using a 3-axis accelerometer, which was
subsequently processed using an algorithm based on user characteristics, such as height, weight, and age [20].
The activity tracker and pedometer could be considered equivalent in terms of monitoring daily step count [21].

The pedometer was worn on the right hip and the Garmin on the non-dominant wrist. Participants were
instructed to wear these devices throughout the day. The devices could be removed for water activities, personal
hygiene, and clothing changes. If both devices were worn simultaneously (from 2016) and one was removed,
the other device was to be removed as well. To limit the impact of PA reactivity, participants were asked to
begin wearing the devices during the introductory session, but actual monitoring began on the following day.
Participants completed the daily log with the relevant times and step counts at the following points: putting
the device on, arriving at and departing from school, participating in organized PA, and removing the device
before going to bed. Participants entered the daily step count from the pedometers into the INDARES web
application at the end of the monitoring period. Additionally, prior to returning their devices and daily logs,
they provided brief written feedback around perceived benefits and drawbacks from using activity trackers in
clinical physiotherapy practice.

According to Mahony et al. [15], the IPAQ has the potential to provide information about health-promoting
strategies among healthcare professionals. The IPAQ-LF provides more comprehensive information about
different domains of PA, while the IPAQ-short form was developed for surveillance studies with less information
provided. In this work, we used the IPAQ-LF to detail the composition of weekly PA in our cohort prior to
monitoring. We used the Czech version of the IPAQ-LF questionnaire, which was translated according to the
‘EORTC Quality of Life Group’ [22] and empirically verified in international comparative studies [23, 24].
Participants estimated the structure of their PA in their jobs, at school, in transportation (walking, cycling), at
home (housekeeping and family care), as well as during recreation, and time spent sitting.

Data processing and analysis

The IPAQ-LF data were processed in compliance with the IPAQ scoring protocol. The Metabolic Equivalent of
Task minute (MET-min) of vigorous PA was multiplied by six, as opposed to a multiplication factor of eight in the
original scoring protocol, such that the total PA time could not exceed 600 minutes per day. The maximum level
per week was set to 20000 MET-min.

In line with the recommendations for weekly PA presented by Healthy People 2010 [25], Healthy People 2020
[26], the Physical Activity Guidelines for Americans [27], and the EU Physical Activity Guidelines [28], we set
the minimum recommendation for weekly PA according to the IPAQ-LF as follows: a minimum of 60 minutes of
moderate PA on at least five days a week and, additionally, at least 20 minutes of vigorous PA on three or more
days a week (5 x 60 minutes of MVPA per week + 3 x 20 minutes of VPA per week).

To derive results on the number of steps, we used the classification from Tudor-Locke and Bassett [29]:
“sedentary” (<5000 steps/day), “low active” (5000-7499 steps/day), “somewhat active” (7500-9999 steps/day),
“active” (10000-12499 steps/day) and “highly active” (212500 steps/day). The extreme values of pedometer-
derived data were adjusted in line with previous studies. Data for any single day indicating <1000 steps were
removed and values of >30000 steps on any single day were truncated to 30000 steps [30].
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The brief written feedback provided by the participants focusing on the pros and cons of using activity
trackers was coded (pros as number 1, cons as number 2) and evaluated by one of the research investigators.
Only those pros and cons mentioned in the form by at least three students were taken into consideration.

Statistical analyses

The Statistica 13 program (StatSoft Inc., Prague, Czech Republic) was used for statistical testing. We applied
the following statistical methods to check and process our dataset: crossing tables to evaluate the number and
percentage of participants in different groups per daily PA levels, Kruskal-Wallis analysis of variance (ANOVA)
to determine differences in PA levels between male and female students and years of study, and a repeated-
measures ANOVA with an unequal sample size to determine differences in steps/days in particular days of a week
by gender and years of study. Where appropriate, the HSD post-hoc test was applied. Effect size coefficients (1?,
Upz, and r) were also calculated: n?- 0.01-0.059 small, 0.06-0.139 medium and =0.14 large effect size; U,,Zi 0.1-0.29
small, 0.3-0.49 medium and =0.5 large effect size; r (0.1<r<0.2 small; 0.2<r<0.6 medium; and r=0.6 large effect
size). Statistical significance was set at the level of p<0.05.

Results

All participants were similar in terms of age and BM]I, according to gender and the specific year of study. The
sample characteristics and mean number of steps for each sub-group are provided in Table 1.

Table 1. Sample characteristics

Age Weight Height BMI Steps/day

Gender/Year of study n (years) (kg) (cm) (kg-m?) (number)
M SD M SD M SD M SD M SD
Males 63 21.04 191 76.92 798 |182.02| 5.61 23.20 1.93 10821 | 2910
Females 194 21.22 2.01 60.81 7.29 [168.24| 6.43 21.48 2.16 10778 | 2821
M;‘::htslg'iar 37 | 2037 | 1.24 | 7592 | 7.66 |181.57| 594 | 23.01 | 1.87 | 10997 | 2786

Males 1st year Master’s 26 22.00 | 2.29 | 78.35 | 8.34 |182.65| 5.14 | 23.46 | 2.02 | 10569 | 3117
Females 1st year
Bachelor’s
Females 1st year
Master’s

74 20.14 | 0.86 | 60.84 | 6.65 |168.46| 6.40 | 21.44 | 2.06 | 10926 | 3114

120 | 21.88 | 2.22 | 60.80 | 7.69 |168.11| 6.47 | 21.49 | 2.22 | 10687 | 2634

Note: n = number; M = mean; SD = standard deviation; BMI = Body Mass Index.

During the weekend days, 11.67% of participants were sedentary and only 47.47% of them were active or
highly active. On weekdays, no participants were sedentary and 61.09% of the students were active or highly
active. The mean values were 11020+2909 steps/day on weekdays and 10211+4669 steps/day on weekend days
(F(1.253)=6.86; p=.009; r]p2=.026). Tables 2, 3, and 4 indicate the number and percentage of participants, per
level of activity, on each day of the week. The greatest proportion of participants were highly active on Tuesday
(41.63%) and the smallest proportion of participants were highly active on Sunday (23.74%). The tables also
show that, even though participants were less physically active on one day, they compensated for this on other
days. Therefore, there was no significant overall difference between activity levels on weekdays and weekend
days. A significant difference was found between PA level on weekdays and weekend days, but only when gender
and years of study were not taken into consideration.

Table 2. Number and percentage of participants per daily level of physical activity

Level of activity Sedentary Low active So:‘r::itilat Active Highly active
Days n [%] n [%] n [%] n [%] n [%]
Monday 21 8.17 37 14.39 69 26.85 60 23.35 70 27.24
Tuesday 7 2.72 27 10.51 52 20.24 64 2490 107 41.63
Wednesday 20 7.78 67 26.07 48 18.68 47 18.29 75 29.18
Thursday 16 6.23 45 17.51 74 28.79 55 21.40 67 26.07
Friday 19 7.40 46 17.90 46 17.90 51 19.84 95 36.96
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Saturday 48 18.68 41 15.95 36 14.02 39 15.16 93 36.19
Sunday 40 15.56 60 23.34 57 22.18 39 15.18 61 23.74
Weekdays 0 0 23 8.95 77 29.96 87 33.85 70 27.24
Weekend days 30 11.67 42 16.34 63 24.52 53 20.62 69 26.85

Note: sedentary = <5000 steps/day; low active = 5000-7499 steps/day; somewhat active = 7500-9999 steps/day; active =
10000-12499 steps/day; highly active = 212500 steps/day.

Table 3. Number and percentage of male participants per daily level of physical activity

Level of activity Sedentary Low active So;r::(teiv‘v’:at Active Highly active
Days n [%] n [%] n [%] n [%] n [%]
Monday 4 6.35 9 14.29 21 33.33 16 25.40 13 20.63
Tuesday 2 3.17 8 12.70 8 12.70 11 17.46 34 53.97
Wednesday 8 12.70 18 28.57 7 11.11 14 22.22 16 25.40
Thursday 6 9.52 12 19.05 19 30.16 13 20.63 13 20.63
Friday 7 11.11 14 22.22 8 12.70 6 9.52 28 44.44
Saturday 13 20.63 8 12.70 8 12.70 9 14.29 25 39.68
Sunday 9 14.29 14 22.22 16 25.40 9 14.29 15 23.81
Weekdays 0 0 6 9.52 18 28.57 23 36.51 16 25.40
Weekend days 9 14.29 7 11.11 16 25.40 14 22.22 17 26.98

Note: sedentary = <5000 steps/day; low active = 5000-7499 steps/day; somewhat active = 7500-9999 steps/day; active =
10000-12499 steps/day; highly active = 212500 steps/day.

Table 4. Number and percentage of female participants per daily level of physical activity.

Level of activity Sedentary Low active So:::i:ilat Active Highly active
Days n [%] n [%] n [%] n [%] n [%]
Monday 17 8.76 28 14.43 48 24.74 44 22.68 57 29.38
Tuesday 5 2.58 19 9.79 44 22.68 53 27.32 73 37.63
Wednesday 12 6.19 49 25.26 41 21.13 33 17.01 59 30.41
Thursday 10 5.15 33 17.01 55 28.35 42 21.65 54 27.84
Friday 12 6.19 32 16.49 38 19.59 45 23.20 67 34.54
Saturday 35 18.04 33 17.01 28 14.43 30 15.46 68 35.05
Sunday 31 15.98 46 23.71 41 21.13 30 15.46 46 23.71
Weekdays 0 0 17 8.76 59 30.41 64 32.99 54 27.84
Weekend days 21 10.82 35 18.04 47 24.23 39 20.10 52 26.80

Note: sedentary = <5000 steps/day; low active = 5000-7499 steps/day; somewhat active = 7500-9999 steps/day; active =
10000-12499 steps/day; highly active = 212500 steps/day.

For weekdays separately, we did not find any significant difference between male and female participants in
terms of walking, at least based on the recommended 10000 steps per day (Figure 1). This recommendation was
most adhered to by males (71.43%) and females (64.95%) on Tuesdays, with the lowest adherence on Sundays
for both males (38.10%) and females (39.18%).

We found a significant difference in adherence to the recommendation of 10000 steps/day between years
on Tuesdays (first-year bachelor’s students: 75.66% and first-year master’s students: 59.59%) (p=.007) and
similarly on Wednesdays (first-year bachelor’s students: 54.95% and first-year master’s students: 41.78%)
(p=.036).

We observed a higher average number of steps on Tuesdays compared to other days, F(6.1518)=4.11; p<.001;
U,,2=-016 (Figure 2). However, when we considered the additional interaction between gender and years (days x
gender x years), we did not find any significant differences, F(6.1518)=.641; p=.697; r]p2=.003.
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Figure 1. Percentage of males and females who adhered to the recommendation of 10000 steps/day on weekdays
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Figure 2. The number of steps per day for males and females on each day of the week per study program

Table 5 outlines estimated PA for a week using the pre-study IPAQ. We did not find any significant differences
in whole-week PA levels for either males or females. Statistically significant differences were, however, found
between male and female first-year bachelor’s students for school PA (p=0.035) and between male and female
first-year master’s students for vigorous PA (p=0.008). In summary, the IPAQ’s stringent recommendation of 60
minutes (minimum) of moderate PA at least five times a week and, additionally, at least 20 minutes of vigorous
PA three times a week was adhered to by few males (34.92%) and females (18.04%) in this study (x?=7.85,
p=.007,r=.165).

Table 5. Estimates of a week’s physical activity using the IPAQ for males and females per study program

Males Females
1styear 1styear 1styear 1styear
Phvsical activit bachelor’s | master’s | bachelor’s | master’s H 2
y y (n=37) (n=26) (n=74) (n=120) p n
Mdn Mdn Mdn Mdn
(1QR) (1QR) (IQR) (1QR)
School 594 978 288 720 . .
(MET-min/week) (1733) (2628) (1188) (1677) 8.58 0.035 0.034
Transport 792 842 743 792
(MET-min/week) (1287) (1320) (1040) (1221) 0.92 0.821 0.004
Home 270 205 330 230
(MET-min/week) (655) (745) (640) (595) 1.08 0.781 0.004
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(Mg;-cn?ia:;;(\)r:ek) (iiég) éﬁﬁ% (ggZ) (ggZ) 532 0.150 0.021"
(ME‘TI-lxgnoi:;l‘l:eek) (11%100) (Egg) (1722000) (115400) 11.86° 0.008 0.046’
(MEBTA?I:li:l:;‘:Viek) (iég(s)) &2;3) (1736650) (i%g) 547 0.140 0.021°
(ME':‘/Yrilllill(ll/nvgeek) (ﬁgg) (iggi) (ggi) (Ség) 0.38 0944 0.001
(MET-::itna/lweek) (3222) (jggg) éigg) (322‘5’) 3.02 0.389 0.012

Note: n = number, Mdn = median, IQR = interquartile, H = Kruskal-Wallis test, p = level of significance, n?= effect size
coefficient, 3/ significant difference between the first-year bachelor’s males and females, */ significant difference between
the first-year master’s males and females, "/ 0.01< 1?<0.06 small effect size.

The brief feedback provided by participants yielded important insight on the perceived benefits and
shortcomings of PA monitoring. Among the most mentioned benefits was the motivation to increase the
amount of PA by walking or engaging in different sporting activities. Overall, 78.60% of participants derived
some benefit from PA monitoring; 19.07% appreciated the information provided by the pedometer and activity
tracker, and liked knowing the number of steps they walked each day. Some participants did complain about
the inconvenience associated with preparing a paper-based form for activity monitoring, such as forgetting
to write down required information (time, number of steps). Additionally, 9.34% of participants reported that
the activity trackers did not detect certain types of PA, such as cycling or kayaking, and they objected to not
being able to wear the activity trackers for swimming. No cons whatsoever were reported by 21.01% of the
participants.

Discussion

In this cohort study, we investigated the PA composition of an ordinary week among physiotherapy students,
using both subjective and objective measures of activity. This study presented a unique opportunity for health
professionals in training to utilize and evaluate two different PA monitoring devices (pedometer, activity
tracker) that could inform their own practices in the future.

According to data collected from the wearable devices, over half of the students (61.1%) were active or highly
active on the weekdays and no students were classified as inactive on these days. On the contrary, 11.7% of the
students were inactive on the weekend days and only 47.5% were found to be active or highly active. Congruent
findings were obtained from college students of a similar age when using ambulatory measurement devices [5,
31, 32].

Several studies have evaluated the PA habits of university healthcare students, including physiotherapy
students, using the [PAQ or other questionnaires [8, 12-16, 33]. Physiotherapy students were found to be more
active than nursing students [13, 15] and medical students [12], but less (although sufficiently) active than
nutrition students [14]. Moreover, physiotherapy students showed healthier lifestyle habits (less or no smoking
or intake of unhealthy snacks, adequate sleep) than nursing students [13]. Among physiotherapy students, 62%
[16], 88-95% [33], and 97% [13] exercised regularly, and 69% were highly active [14]. In our study, the males
were found to be more active than the females, which corresponds with other research findings [16, 17].

Tothebestofour knowledge, only Mahony etal.[15] and Dabrowska-Galas, Plinta, Dgbrowska, and Skrzypulec-
Plinta [12] conducted studies on physiotherapy and other healthcare students, based on the subjective evaluation
of PA using the [PAQ-short form. Mahony et al. [15]compared students on outcomes of vigorous, moderate and
low PA (MET-min/week), and found that 56% of participants were moderately active, 40% were highly active,
and 4% were inactive. On average, these physiotherapy students accumulated 3586 MET-min/week, whereas
the physiotherapy students in the current study accrued 4560 MET-min/week, suggesting a higher level of
physical activity. Nevertheless, in contrast to our study, Mahony et al. [15] did not mention the demands of the
class schedule (of students) and they did not compare PA on weekdays to that on weekend days.

Little comparable evidence exists regarding sensor (accelerometer) based measurements of PA. Using this
approach, Oyeyemi, Muhammed, Oyeyemi, and Adegoke [17] investigated PA and sedentary behavior among
university healthcare students in detail. Physiotherapy students engaged in the greatest proportion of vigorous
PA (3 min/day), relative to students from other disciplines (e.g., medical laboratory students, medical students).
Specifically, they accumulated 447 min, 224 min, and 60 min of sedentary behavior, light-intensity PA, and
moderate-intensity PA, respectively. Overall, the most active and least sedentary group was nursing students.
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To our knowledge, no study has presented data on the number of steps taken, alongside other sensor-derived
metrics.

Lack of leisure time is considered to be an important factor negatively influencing the PA levels of many
adults [34]. This was also evident in our cohort, whose PA levels were limited by school duties that required
them to be sedentary. Even though physiotherapy students generally had demanding theoretical and practical
class schedules, the majority of them were highly active on Tuesdays, when the educational schedules included
over 3.5 (Bachelor) and 6 hours (Masters) of sedentary classes, respectively. As one explanation, many students
attend regular evening (social) programs at university. The study results show that, overall, 71.4% of male and
65% of female participants achieved the recommended level of PA, despite those constraints imposed by their
academic studies. In contrast to this, the students were least active on Sundays (only 38% of males and 39.2% of
females achieved recommended PA), even though they did not have school duties. These findings are in line with
other research conducted on adolescents and the general public [5, 35]. Felton, Tudor-Locke, and Burkett [35]
suggested that the lower levels of PA on Sundays might be due to recovery from typical Saturday-night social
activities.

The promotion of health behavior is an important part of the professional practice of physiotherapists. The
process starts during childhood in the Czech Republic [36]. There is evidence that physiotherapy students learn
best through their own clinical experiences [37]. Consequently, experiencing the assessment of PA themselves is
crucial for pre-professional students’ preparation, to enable them to reappraise their attitudes toward PA, and to
improve their knowledge about its benefits and applications. Importantly, students’ own behavior is associated
with their attitudes towards health promotion, such that a lack of regular PA on their part may be a barrier to
counseling and encouraging others to be physically active [8, 10]. This assertion is supported by Ranasinghe et
al. [38], who stated that encouragement and support for engagement in sporting activities, obtained from family
and educators during childhood, is crucial in physiotherapy students as it may have an impact on their exercise
behavior in adulthood.

A sound knowledge of PA recommendations is also associated with a stronger sense of promoting such
behaviorsinroutine clinical practice [11]. Aseries ofinvestigationsinvolvingtrained physiotherapistshighlighted
poor general knowledge of PA guidelines in Ireland, the UK, Belgium, and Australia [10, 11, 39, 40]. A study by
Clifford [41] for example, conducted among physiotherapy students, showed that only 66% of students knew
the current PA guidelines properly. The students in our study were informed about the PA recommendations,
subsequent to the one-week measurement in which they participated, and they received feedback on their own
level of PA.

Sanders et al. [42] suggested that using wearable sensors can have a positive impact on, and results in higher
compliance with, regular PA that meets recommended guidelines. In this study, the participants described PA
monitoring as beneficial and particularly appreciated its informative aspect. A disadvantage of this type of
monitoring, as stated by some participants, was the requirement to complete a prepared paper-based form to log
their number of steps per day. Nowadays, smartphone apps offer a suitable solution to record such information,
including time, intensity of PA, the number of steps taken, and so on. This means of tracking may contribute to
greater adherence to a PA regime, which may also reinforce the use of a wearable device to capture such activity.
Moreover, it could become a motivational element by providing users with set targets and allowing progression
to be tracked.

The major contribution of this study was the self-monitoring and self-evaluation of PA in physiotherapy
students. Our findings indicate that participants considered the pedometer and activity tracker to be beneficial
tools to assess and promote PA. This may help to support the more frequent use of wearables in clinical practice.
Our results also suggest that most participants were sufficiently active on weekdays, but insufficiently active on
the weekend. Therefore, a stronger focus on the promotion of PA among physiotherapy students, who represent
the next generation of healthcare professionals, is required for those individuals whose overall level of PA is
below the recommended weekly guidelines.

Strengths and limitations

There are several strengths to this study. First, we combined subjective and objective methods to evaluate
the level of PA in our cohort, which also allowed us to cross-validate each approach to identify any mis-specified
events. Secondly, we evaluated each participant in terms of attitude towards PA, as a key factor determining
activity choices. Finally, the use of wearable activity trackers provides a valid, reliable and acceptable method
for ambulatory monitoring. Nevertheless, limitations should be noted as well. One being inclusion of participants
from only one university and the faculty of sports, which may produce bias in our estimates of PA. As a further
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source of bias, the participants completed this study as part of their educational course requirements. Another
limitation resides in our study protocols, whereby the participants could not wear the sensors for all forms of
routine daily PA, such as swimming.
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