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ABSTRACT  This study aimed to explore whether a six-week intervention, based on participation in outdoor
exercise, including activity-tracking devices and combined with individual consulting sessions, can both increase
physical activity and yield positive changes in physiological and psychological health measures. A total of six
participants, with a mean age of 41.2 (range 33-50 years), completed the ten-week study and the six-week inter-
vention. The full study consisted of a four-week control/baseline and a six-week intervention period in which
each participant acted as their own controls. Continuous measures of physical activity data were collected using
a wrist-worn activity sensor during the ten-week study, along with pre- and post-measures of cardiovascular fit-
ness, upper-body strength, BMI, general health, and motivation to exercise. The intervention consisted of a resis-
tance-training programme for an outdoor gym and three motivational interviewing sessions. Effect sizes (percent-
age) for changes pre- to post-training were calculated. The results, because of the small sample size, are presented
as individual cases, but the group, as a whole, showed average increases from baseline (pre-) to post-measures
in strength (maximum row; 15.33%), time to exhaustion (3.58%), number of steps per day (4%), and autono-
mous motivation (12%) and average decreases in body weight (-1.08%), fat percentage (-7.58%), strength (chest;
-2.5%), and stress symptoms (-2.17%). The six-week intervention programme showed promising results regarding
physical activity changes. This study contributes to the limited evidence of the impact of resistance training pro-
grammes using outdoor gyms, electronic tracker, and motivational interviewing on physical activity outcomes.
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Introduction

Healthy living is associated with positive levels of several different variables, such as psychological and social
well-being, physiological and metabolic health, physical capacity as well as cognitive functioning (Godfrey
et al., 2013). Physical activity is one key factor to improve global public health, and evidence-based interven-
tions to promote PA are, therefore, of central importance. Research has shown that outdoor environmental
exercise interventions result in an overall increase in PA (Tester & Baker, 2009) and access to outdoor exercise
equipment has been found to help increase activity levels in people who do not usually exercise (Kelly & Fry,
2011). Supportive urban planning (e.g., free public access to outdoor gym equipment) has the potential to fa-
cilitate PA, well-being, and health, and modern health technology can have critical potentiating effects (Pratt
etal., 2012). New innovative designs using modern health technology (e.g., PA and sleep-monitoring apps for
smartphones) applied to outdoor exercise might attract new users and promote sustainable health behaviours
within communities (Shane, Lowe, & Olaighin, 2014).

Environmental factors’ have the potential to influence PA, and research has highlighted the importance
of promoting functional facilities designed for exercise (Kahn et al., 2002). In the literature, a number of
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potentially effective facilities have been listed (e.g., outdoor fitness equipment; Chow, 2013) and using envi-
ronmental applications (e.g., outdoor fitness equipment accessible to the public) as tools to facilitate PA that
may be effective because they have the potential to reach a wide variety of people. Technological advances
have a similar potential to positively influence PA, and the use of activity-tracking devices has been found to
increase PA motivation (Bice, Ball, & McClaran, 2016). Two recent systematic reviews have demonstrated that
the use of accelerometers (Goode et al., 2017) and smartphones (Bort-Roig, Gilson, Puig-Ribera, Contreras,
& Trost, 2014) has small and modest positive effects on PA and weight loss, respectively, among adults, but
more research is needed to investigate the motivational influence of popular commercial activity monitors.

One framework frequently used to understand behavioural as well as social factors and their influences on
exercise motivation is the self-determination theory (SDT; Deci & Ryan, 2004). SDT places emphasis on the
social context and its ability to facilitate or thwart optimal motivation and on the extent to which behaviours
are generally self-determined or externally controlled. In SDT, it is suggested that self-determined motivation
and psychological well-being will be promoted when certain basic psychological needs (autonomy, compe-
tence, relatedness) are satisfied in PA/exercise settings, and interventions nourishing these needs will not only
increase self-determined motivation towards exercise programmes, but also adherence to such programmes
(Ng et al., 2012; Teixeira, Carraca, Markland, Silva, & Ryan, 2012). One approach that has been effective to
support behaviour change is motivational interviewing (MI; Breckon, 2015). MI targets the three key com-
ponents in self-determination theory, and this approach has been found to be effective in terms of behaviour
change (Hardcastle, Taylor, Bailey, Harley, & Hagger, 2013).

Given the current state of research into accessible outdoor exercise equipment, a systematic evaluation of
the effects of participation in outdoor gym exercise programmes, supported by information technology and
motivational interviewing is warranted. To our knowledge, few studies have combined physical and psycho-
logical strategies within the same intervention, using an innovative mixture of modern health technology
applications, activity trackers, and motivational interviewing in an outdoor environment among a healthy but
physically inactive population. This study aims to explore if a six-week intervention, based on participation
in outdoor exercise sessions, using activity-tracking devices and combined with individual MI sessions, can
help increase physical activity. An additional aim was to investigate if participation in the intervention was
associated with changes in physiological as well as psychological health measures.

Methods

Participants and inclusion criteria

Altogether six participants, working within the Halmstad, Sweden municipality, were selected for the study
(male = 4; female = 2) with a mean age of 41.2 (SD = 6.5); men 42.5 (SD = 6.6) and women 38.5 (SD = 7.8).
The selection of the participants was based on voluntary choice and with the support of the Halmstad City
Council. The inclusion criteria used in the selection of the participants were: (a) having a primarily sedentary
job; (b) limited exercise activity in the past year; and (c) employed within Halmstad’s City Council, which is
relatively close to the outdoor gym.

Psychological measurements

The General Health Questionnaire-12 (GHQ-12) (Goldberg, Gater, & Sartorius et al., 1997) is intended to
measure psychological distress/well-being and assesses three dimensions: (a) positive well-being (e.g., Have
you recently been able to concentrate on whatever youre doing?), (b) anxiety (e.g., Have you recently lost
much sleep due to worry?), and (c) loss of confidence (e.g., Have you recently been losing confidence in your-
self?). The responses are recorded on a 4-point Likert-type scale ranging from 0 (I don’t agree at all) to 3 (I
totally agree) with a Cronbach alpha ranging from 0.83 to 0.93.

Motivation was measured using the Behavioral Regulation in Exercise Questionnaire-2 (BREQ-2) (Markland,
& Tobin, 2004), which contains19 items (e.g., It's important to me to exercise regularly) measured on a five-
point Likert scale ranging between 0 (not true for me) to 4 (very true for me). The scale measures behavioural
regulations through five motivation factors: amotivation, external, introjected, identified, and intrinsic moti-
vation and the five-factor model indicated an adequate fit for measuring exercise motivation. Based on rec-
ommendations from Sebire and colleagues (2008), we created one autonomous motivation factor (identified
regulation and intrinsic regulation). This factor was used in all analyses.

Physiological measurements

Body composition measurements of body mass index (BMI) and total body fat mass were measured with an
eight-polar tactile-electrode impedance meter (bioelectrical impedance analysis InBody 770, Biospace Ltd,
Seoul, Korea). Bioimpedance analysis has been shown to be a valid tool, in comparison to dual-energy X-ray ab-
sorptiometry, for measuring total body-fat mass (ICC female= 0.97, ICC male=0.93) in the general middle-aged
population (Ling et al., 2011). In should be noted that bioimpedance analysis may overestimate body-fat by 8%
when compared to dual-energy X-ray absorptiometry. All body composition measurements were performed
early in the morning, and each participant abstained from eating and drinking coffee for at least six hours
prior to the testing. The modified Bruce Treadmill Test (Noon & Dean, 2000) (time to exhaustion) was used to
measure cardiovascular fitness, and muscular strength was assessed using a one-repetition maximum strength
test (Levinger et al., 2007). All strength testing was performed using commercial resistance machines (Atlantis
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Inc. Quebec, Canada). The exercises selected to assess one-repetition maximum were a chest press (PWP3010
plate-loaded vertical chest press), a shoulder press (Atlantis performance converging shoulder press PE-149),
and a seated row (Atlantis performance diverging row PE-137). Due to the similarity of exercise movement and
muscle groups used during the chest press and shoulder press, the change in muscular strength for the exercises
was very similar; for this reason, we have chosen to only present the results from the chest press.

Instrument

Physical activity data were collected with a wrist-worn activity sensor (based on Apple Watch and iPhone) that
collects information about each day’s activities (steps taken). All participants were given one of these wrist-
bands at the start of the study. Data were first stored locally on the smartphone and then downloaded from the
Health Data App on the smartphones using the QS Access application. Apple Watch, iPhone 6, and the Health
Data app have been reported to better validity (ICC=0.89) in comparison to five other commercially available
devices for measuring the total amount of daily steps (Noon & Dean, 2000); furthermore, the consistency of
total steps by different devices of the Apple Watch Series 1 have been reported as very high (r=0.99) (Wen,
Zhang, Liu, & Lei, 2017). A specific web-port00611 (Quick Search) was used to collect the psychometric data.

Exercise intervention

The participants took part in an intervention aimed to increase PA. Exercise behaviours were supported
through individual motivational interviewing coaching sessions and a resistance-training programme de-
signed for use in an outdoor gym. The individual motivational interviewing coaching sessions were composed
of four processes (Breckon, 2015). In the engaging processes, an establishing of connection and a therapeutic
relationship was established. After that, the process of focusing was developed to maintain a detailed direction
in the conversation about change to support exercise behaviour. The next process was evoking, which involved
the participants own motivation for change. The last process was planning, which involved both developing
commitments to change and formulating an action plan. The sessions took place between Week 8 (after four
weeks of preparation and four weeks of baseline and at the start of the interventions) and Week 14 (see Table
1). When the intervention started, the participants were introduced to the outdoor gym and instructed how
to use it (an instructor was present at the start of the intervention for each participant). During their exercise,
it was possible for the participants to access direct feedback on their physical activities at the gym (e.g., heart
rate, calories burned, session duration).

TABLE 1 Time plan for the study
Week/s Working issue

0 First meeting with participants, information about the study, ethics

4 Distribution of smartwatches (pre-test,) physical tests and psychological questionnaires (1)

4-8 Pre-test/base-line and control period

8 Introduction to outdoor gym, 1st motivational interviewing (MI) session, 2nd psychological
questionnaires

8-14 Interventions period

14 Physical tests, second Ml session and third psychological questionnaires

Description of the outdoor gym

The outdoor gym consists of four stationary machines and two modules for free exercises. These are row, shoul-
der-press, chest-press, squat (stationary machines), as well as lunge and jumping jacks (free modules). The sta-
tionary machines have a variety of resistance levels by way of a weight plate system, which allowed the partici-
pants to select the resistance they wanted. A two-metre-high post stands at the centre of the gym (see Figure 1)
and acts as a timing device. Participants selected one of two training sessions, either the 20:10 s (work: rest) or
the 40:20 s (work: rest) session by pressing a button on the post. Once a session was selected, LEDs inside the post
glow either green or red to indicate a work period (green) or rest (red) period. The surface of the outdoor gym
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FIGURE 1 Outdoor exercise setting at Slottsparken, Halmstad, Sweden
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consists of tempered rubber in colour tones in harmony with the surrounding city park and local architecture
(see Figure 1). Situated in the centre of a park with frequently used walkways, the outdoor gym is meant to invite
(perhaps inspire) citizens to use it.

Procedures

Table 1 outlines the time plan for the study procedures from the first contact with the participants until
the final testing session 14 weeks later. The first four weeks were dedicated to contacting participants and
distributing the wrist-worn activity sensor. Baseline measures were taken during Week 5 and up to Week 8.
The intervention started in Week 8. At this point participants were instructed to complete the exercises at the
outdoor gym approximately two times a week (Table 2) and, if possible, in connection with their regular work
schedule (e.g., during lunchtime). Motivational interviewing occurred at Weeks 8 and 14. Ethical approval for
the study was granted by the regional ethics committee (reference number 2016/843).

TABLE 2 Typical training schedule for the 8-week intervention

Week Session 1 Session 2

8 2 rounds of 20:10 2 rounds of 20:10
9 3 rounds of 40:20 3 rounds of 40:20
10 4 round of 40:20 3 rounds of 40:20
1 4 rounds of 20:10
12 3 rounds of 40:20 3 rounds of 40:20
13 4 rounds of 40:20 3 rounds of 40:20
14 4 rounds of 0:20 4 rounds of 40:20

Note. 1 round= 1 set on each of the six stations at the outdoor gym, 20:10 = 20s work and 10s rest, 40:20 = 40s work
and 20s rest

Data analysis

To analyse how participation in the intervention programme influenced PA motivation and exercise be-
haviours, we used percentages as the magnitude indices. More specifically, percentages were used to illustrate
potential changes in the psychological, behavioural, and physiological measures between the baseline (pre)
and Week 14 (post) measurements. These calculations were performed for each participant. The results for
each variable for each participant were then summed and averaged for an overall percentage for the full sam-
ple. The results, however, are described in detail for each participant.

Results
The overall results showed an average increase from baseline to the post measures in strength (row; 15.33%),
time to exhaustion (3.58%), steps (4%), and autonomous motivation (12%). The overall results also showed

TABLE 3 Cases and effect size pre-post measures (percentage)

Participants A B C D E F
Activity wrist-band

Steps (SD) Pre 8250 (3800) 8440 (2420)  8980(2920) 11100 (4190) 9920 (5502) 9190 (3400)
Steps (SD) Post 8980 (4050) 9470 (3540) 9010 (3940) 11310(4200) 10300 (2770) 9320 (3980)
Change in steps (%) 9% 12% 0.5% 2% 4% 1.5%
Difference between Avg. Steps for Age and Gender Pre -500 -1500 -1000 1010 1300 -800
Difference between Avg. Steps for Age and Gender Post 230 -470 -970 1220 1680 -670
Impedance meter

Body-weight (kg) Pre/Post 89/89.1 115/111 93.9/95.2 97.6/97.2 72.4/72 103.4/100.6
BMI Pre/Post (kg/m?) 28.4/28.4 34.4/33.2 25.7/26.1 30.8/30.7 25.3/25.2 29.6/28.8
Change body-weight (%) 0% -3.5% 1% -0.5% -0.5% -3%

Fat (kg) Pre/Post 32/29.5 42.8/38.2 13.9/13.3 27.2/25.7 23.2/22.6 28.3/24.3
Change fat mass (%) -8% -11% -4.5% -5.5% -2.5% -14%
Bruce treadmill test

Time to exhaustion (minutes) Pre/Post 17:00/17:30 15:10/15:38 20:39/20:45 16:12/18:01 16:40/16:48 16:27/17:20
Change in time to exhaustion (%) 2% 2% 0% 11.5% 0.5% 5.5%
Days without logging any activity. (Between test 1 & 2) 0 0 6 1 0 0
Strength tests

Change in Chest (%) 0% 10.5% -18% 18% -8% -14.5%
Change in Seated row (%) 13.5% 21% 10% 14.5% 27% 7%
Psychological questionnaire

Change in autonomous motivation. BREQ-2 Pre/Post (%) 1'(7251/;0' )1 3 2{%%}33 2&_8;22)'70 2(21%%6)3 2('_8181/ OZA) ;55 3(3{02/0 )88
Change in stress symptoms, GHQ-12 Pre/Post (%) 2(_6169/;))1 6 2(?/71%6)6 1&_63%;(;;6 1('?133{3/(;)16 2.(08/02)1 6 1'(1568/(;0';;3
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a decrease from baseline to the post measures in body weight (-1.08%), body fat (-7.58%), strength (chest;
-2.5%), and stress symptoms (-2.17%). There was a consistent direction of effects for all participants in the
change of body fat, strength (row), and time to exhaustion. In all other measures, the results showed mixed
directions of the effects (see Table 3 for a comprehensive overview).

Discussion

Increases in the number of steps between pre- and post- measurement together with decreases in body fat and
improved physical strength in the rowing test all indicate that the six-week exercise intervention period re-
sulted in benefits, ultimately influencing physiological and psychological well-being in positive ways. Similar
results have been shown in a recent meta-analysis, evaluating the effects of short-term exercise interventions
for patients with chronic heart failure (Zhang et al., 2016).

One potential explanation for the increase in PA might be the use of activity-tracking devices to reinforce
autonomous motivation for outdoor activity. The use of such devices may have stimulated the participants
to take part in exercise activities (Bice, Ball, & McClaran, 2016). More specifically, applying self-monitoring
to track personal improvement as well as achieving challenging goals has been suggested to be related to
increased levels of autonomous motivation for PA (Kruger, Carlson, & Kohl, 2007). Also, studies have found
that the use of activity trackers can foster behaviour change via increased levels of basic psychological needs,
(Nurmi, Hagger, Haukkala, Aratjo-Soares, & Hankonen, 2016). The fulfilment of these three needs is, as
previously mentioned, related to increased levels of autonomous motivation.

Another potential explanation for the increased levels of PA might be that the participants took part in the
individual motivational interviewing (MI) coaching sessions. Previous studies have shown that MI can
strengthen a person’s self-reliance for behaviour change (Hardcastle, Taylor, Bailey, Harley, & Hagger, 2013) to
increased PA. Also, in this case, the potential mechanisms for the link between MI and PA might be increased
levels of the basic psychological needs as well as autonomous motivation.

Still another potential explanation for the increase in PA during the intervention period is the location of the
gym. The pleasant surroundings that frame the exercise setting (a green park) and the closeness to the city
centre and workplaces may have also indirectly increased motivation to exercise and helped the participants to
overcome potential barriers to PA and exercise such as limited opportunities for training and time constraints.

Despite the current study’s inclusion criteria, of a sedentary job and low levels of PA, our cases showed vary-
ing levels of physiological health. Regardless of participants’ starting health status, the short-term exercise
intervention seems to have had positive physiological and psychological outcomes. In this study, the observed
effects on physiological and psychological well-being may be related to exercise decreasing psychological
stress symptoms. Perhaps the participants also had a feeling that the outdoor settings were restorative (Hug,
Hartig, Hansmann, Seeland, & Hornung, 2009) and that the physical exercising represented opportunities for
social interaction with other colleagues from their workplaces in a new and supportive environment. From an
SDT perspective, social interaction at the outdoor gym may well have helped to support basic psychological
needs such as competence and relatedness. The participants may have all selected a moderate intensity level
relative to their current fitness status, and it could be that acute short-term effects of outdoor exercise have a
positive influence on psychological well-being, regardless of initial fitness level. This line of reasoning receives
partial support in a systematic review suggesting that public parks and green spaces have direct and positive
influences on well-being (Bowler, Buyung-Ali, Knight, & Pullin, 2010).

Study limitations

One potential study limitation, in relation to SDT, is the possibility of other mechanisms (outside of moti-
vation) contributing to change. Nevertheless, we have based our selection of motivation as one of our key
variables because this variable, in previous studies of health behaviour change, has been found to be a central
component. The current study used the number of steps as a measure for PA, but this measure does not ac-
count for total PA (such as cycling, swimming, and heavy lifting) and may underestimate total PA for some
participants. Another limitation that might decrease the generalizability of the results is the small sample size,
which arguably makes any conclusions regarding the predictive value of the measured variables hazardous.
Clearly, the findings in the current study need to be replicated in new samples.

In contrast, the practical value of the research findings is very limited if clinically significant results only can be
obtained when large numbers of participants are involved. Still another limitation relates to the selection of par-
ticipants. Participants’ starting physical capacity varied, which allowed some participants to improve their phys-
ical strength and endurance rather quickly, whereas improvements would be less pronounced for better physi-
cally trained participants. In follow-up studies, therefore, it is likely to be necessary to have more homogeneous
groups in terms of strength and fitness. In addition, because of the voluntary choice of participants, a possible
dose-response pattern is conceivable in relation to previous physical activity levels. The dose-response between
volume and intensity could have a relation to our results; however, a recent systematic review and meta-analysis
on the dose-response of walking on cardiovascular disease factors (including aerobic fitness and BMI) conclud-
ed that there is insufficient evidence to make any conclusions on dose-response relationships (Oja et al., 2018).
One of the strengths of the study is the combination of both physical and psychological measurements, allowing
a multifactorial assessment of the intervention programme and the usefulness of the results.
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Conclusions

The results of the six-week intervention programme showed promising outcomes regarding PA increases in
an outdoor gym setting. More specifically, most of the participants showed improved levels on both PA as
well as physiological and psychological measures after the intervention. The study contributes to the limited
evidence of the impact of resistance training programmes using outdoor gyms and motivational interviewing
on physical activity outcomes.
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