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"gamified mobile service"

Not relevant; Important co-interventions were not used.
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"in young men" 

"The intervention group was given a wrist-worn PA monitor (Polar 
Active) and access to a mobile service, both providing feedback on PA."
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"a fully automated, gamified, tailored web-based mobile service"

"A population-based sample of 496 conscription-aged (mean 17.8, SD 
0.6 years) men participated in a 6-month randomized controlled trial 
(MOPO study) starting from the annual military call-ups..."
"Main outcome was the change from baseline in objectively measured 
weekly time spent in moderate-to-vigorous PA (MVPA)... Secondary 
outcomes included anthropometrics and fitness measurements carried 
out during the face-to-face meetings at baseline and at 6 months."
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"Totally, 187 (74.8%) participants in the intervention group and 167 
(67.9%) in the control group completed the study. ...161 (86.1%) 
participants visited the service, and from them 118 (73.3%) logged in 
more than once and 41 (25%) more than 5 times." "...mean daily time 
spent in MVPA increased by 11.9 min...in the intervention group, 
compared to a mean decrement of 9.1 min...in the control group..." 
"There was no difference in the change in anthropometrics and fitness 
measurements from baseline between the two study groups."

"A gamified, tailored mobile service had positive effect on objectively 
measured MVPA in young men, especially among those with low 
amount of vigorous PA at baseline. Such service might be used as an 
early intervention for promoting PA among inactive young men and 
thereby preventing future adverse health outcomes. "
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"In order to meet the need for new methods to motivate young people to 
promote their PA, this 6-month trial evaluated the efficacy of a fully 
automated, gamified, tailored web-based mobile service including PA 
monitoring in promoting PA among young men."

"Several previous studies investigating the effect of an internet-based 
service or a mobile service for promoting PA have shown improved 
health-related behavior among study participants [16-21]. However, use 
of questionnaires to evaluate change in PA and lack of a comparable 
control group have complicated the investigation of the effect of 
intervention [15,22]. In addition, intervention studies targeted at young 
people, especially interventions for boys, are still scarce [12,23]."
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"We hypothesized that the mobile service together with continuous PA 
monitoring and feedback increases the PA of young men in long term."

"This population-based 6-month parallel randomized controlled trial 
(MOPO study) was conducted in the city of Oulu, Northern Finland" 
"Finally, a total of 496 young (mean 17.8, SD 0.6 years) men agreed to 
participate and were randomly allocated (allocation ratio 1:1) to either an 
intervention group (n = 250) or a control group (n = 246)."

Not relevant; Any changes were not done after the trial commencement.
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Not relevant; Any changes were not done during the trial.

"The recruitment of the study participants was carried out during the 
annual military call-ups in September 2013..."  "During the call-ups in 
autumn 2013 all conscription-aged men (n = 1265) were recruited to 
voluntary anthropometrics and fitness measurements (Fig. 1). All of 
those 825 (65.2%) men who went through the measurements were 
asked to participate to the 6-month trial."

Not relevant; The target group of the study was young men who are 
used to use mobile and Internet services.
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"During the call-ups in autumn 2013 all conscription-aged men (n = 
1265) were recruited to voluntary anthropometrics and fitness 
measurements (Fig. 1). All of those 825 (65.2%) men who went through 
the measurements were asked to participate to the 6-month trial."
"...two meetings at baseline and at 6 months were the only face-to-face 
meetings during the 6-month trial."

"The study participants were provided written and oral information about 
the procedures of the study, and a written consent was obtained."
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"During the call-ups all participants in the intervention group received a 
wrist-worn PA monitor (Polar Active, Polar Electro, Finland)... During the 
first (baseline) week of the trial, the Polar Active monitor was not 
providing any feedback to the user..." "...PA of the men in the control 
group was measured continuously with a blinded Polar Active monitor... 
All study participants filled in a health and lifestyle questionnaire and 
went through anthropometrics and fitness measurements at baseline 
and at the end of the trial."

Not relevant; Both primary and secondary outcomes were assessed 
objectively.

Not relevant; This multidisciplinary MOPO study was carried in 
cooperation with the Univesity of Oulu, the city of Oulu, Virpiniemi Sport 
Institute, Finnish Defence Forces, and enterprises of related expertise.
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Not relevant; The service was developed for this particular study.

"The novel mobile service, MOPOrtal (Fig. 2), for promoting PA and 
health was set up in the multidisciplinary MOPO study together with the 
city of Oulu and enterprises of related expertise including a game studio 
(LudoCraft Ltd., Oulu, Finland). Also 16-20 years old men from local 
school classes, voluntary courses, and youth workshops for unemployed 
young men were involved in designing and testing the service."
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Not relevant; The service was developed for this particular study.

"While assessing energy expenditure, a high correlation has been found 
between Polar Active and the doubly labeled water technique (r = 0.86) 
as well as between Polar Active prototype and indirect calorimetry (r = 
0.987) [29,30]"
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Fig. 2: The screenshots from the MOPOrtal service and the Clans of 
Oulu game." The algorithms are not public.

Not applicable; The service is not available anymore after the trial.

"During the call-ups all participants in the intervention group received a 
wrist-worn PA monitor (Polar Active, Polar Electro, Finland) and a 
personal account for a gamified web-based mobile service, MOPOrtal 
(Fig.2)." "During the first (baseline) week of the trial...access to the 
MOPOrtal service was also blocked. After the baseline week the 
intervention group was sent a text message instructing how to unlock 
the monitor screen and log in to MOPOrtal."
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"The MOPOrtal service included the following: 1) Exercise and PA 
instructions as well as guidelines for fitness improvement and weight 
management 2)Feedback on PA based on personal PA measures and 
objectives... 3) Clans of Oulu game, which is a conquering game based 
on a location of a person and real-life events. 4) Tailored, automated 
health information and feedback messages based on the 
Transtheoretical model of behavior change [31] 5) Information on 
communal youth services...6) Social-networking possibilities."

"The participants in both groups were advised to wear the device on the 
non-dominating wrist at least for all waking hours and to upload their 
personal activity data...at least every 3 weeks." 
The service was used ad libitum.

CONSORT-EHEALTH (V 1.6.1) - Submission/Publication Form https://docs.google.com/forms/d/e/1FAIpQLSfZBSUp1bwOc_Oimqc...

15 of 36 27.9.2016 13:32



Not relevant; Human involvement was used only to remind the 
participants to download the PA data every three weeks using a text 
messages and during the anthropometrics and fitness measurements at 
baseline and at the end of the trial.

"As a reminder to download the PA data, both groups received a text 
message every three weeks." "The weekly feedback was given when 
activity data of at least three days out of seven was available; otherwise 
the service reminded the user to download PA data from the monitor."
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Any co-interventions were not used in this study.

"Main outcome was the change from baseline in weekly time spent in 
MVPA...The secondary outcomes were the changes from baseline in the 
anthropometrics and fitness measurements." "During the call-ups all 
participants in the intervention group received a wrist-worn PA monitor 
(Polar Active, Polar Electro, Finland).." "...PA of the men in the control 
group was measured continuously with a blinded Polar Active.." "All 
study participants...went through anthropometrics and fitness 
measurements at baseline and at the end of the trial."

Not relevant; Online questionnaires were not used during the trial.
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"The user-specific information concerning the logins to the service and 
the use of the different service sections were recorded to the research 
database."

The results concerning the focus group can be found in another article 
(Luoto et al. (2014) Gamified persuasion: User experiences of online 
activation service).

Any changes were not occured.
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See the protocol paper Ahola et al. (2013) Gamified physical activation 
of young men – a Multidisciplinary Population-Based Randomized 
Controlled Trial (MOPO study). 

Not applicable in this study.
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"Randomization was performed after recruitment by an assistant who 
was neither involved in the trial nor in the data collection and analysis. 
Randomization was conducted based on a list of computer-generated 
random numbers in blocks of 10. Each participant received sequentially 
the next random assignment in the list." 

See the section 8a

See the section 8a
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"Randomization was performed after recruitment by an assistant who 
was neither involved in the trial nor in the data collection and analysis."

Not applicable; In this study it was not possible to blind the participants 
after group assignment.
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Not relevant; In this study was a true control group which did not receive 
any intervention actions. "Through the trial, PA of the men in the control 
group was measured continuously with a blinded Polar Active monitor 
providing only the time of day. Otherwise the control group continued 
their normal life."

Not relevant in this study.

"Independent samples t-test was used also to analyze the differences in 
changes from baseline between the two study groups. The within-group 
changes from baseline in the intervention and control groups were 
analyzed using the paired samples t-test." "The difference in the change 
in MVPA from baseline between the intervention and control groups was 
primarily analyzed using multiple linear regression analyses with GEE 
[46]."
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The per protocol analyses were conducted because of the large amount 
of missing physical activity data: "The difference in the change in MVPA 
from baseline between the intervention and control groups was primarily 
analyzed using multiple linear regression analyses with GEE [46]...In 
addition, the method is not that sensitive with the missing values and it 
can be used regardless of the type of the dependent variable [47]."

"The Pearson correlation coefficient (R) was used to evaluate which 
variables measured at baseline were significantly associated with the 
main outcome measure in the intervention group. The association 
between the usage frequency of the service and the occurred change in 
MVPA time was analyzed using the Spearman's rank correlation 
coefficient (ρ)."
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"The study was conducted in accordance to the Declaration of Helsinki. 
A statement in favor of the study was received from the local Ethics 
Committee."

"The study participants were provided written and oral information about 
the procedures of the study, and a written consent was obtained."

Data were uploaded through a secure Internet connection to the 
back-up secured research database.
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"Totally, 187 (74.8%) men in the intervention group and 167 (67.9%) in 
the control group completed the study and attended the final 
measurements after the 6-month trial (Fig. 1). From all study 
participants, 142 (28.6%) did not participate in the final measurements 
and were excluded from the final analysis."

This is available in the the flow diagram of participants (Fig. 1).
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"...161 men (86.1%) in the intervention group visited the MOPOrtal 
service during the trial, and from them 118 (73.3%) logged on the 
service more than once and 41 (25%) more than 5 times. Totally 1044 
visits were logged (median 3, range 1-202)."

"All study participants filled in a health and lifestyle questionnaire and 
went through anthropometrics and fitness measurements at baseline in 
September 2013 and at the end of the trial in March 2014."

Not applicaple; Any critical secular events did not fall into the study 
period.
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Not applicaple in this study.

This is shown in Table 1.

The mean age and education of the participants are shown in Table 1.
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"...161 men (86.1%) in the intervention group visited the MOPOrtal 
service during the trial, and from them 118 (73.3%) logged on the 
service more than once and 41 (25%) more than 5 times. Totally 1044 
visits were logged (median 3, range 1-202)." See also the flow diagram 
of participants (Fig.1). 

The per protocol analyses were conducted because of the large amount 
of missing physical activity data: "The difference in the change in MVPA 
from baseline between the intervention and control groups was primarily 
analyzed using multiple linear regression analyses with GEE [46]...In 
addition, the method is not that sensitive with the missing values and it 
can be used regardless of the type of the dependent variable [47]."
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"There was a statistically significant difference in the change from 
baseline in mean daily time spent in MVPA between the two study 
groups (mean difference 21 min; P = .004, t-test) (Fig. 2)...However, no 
statistically significant intervention effect in MVPA between the two study 
groups was found over time based on GEE analysis (P = .26)." "There 
was no statistically significant difference in the change in 
anthropometrics and fitness measurements from baseline between the 
intervention and control groups."

"...161 men (86.1%) in the intervention group visited the MOPOrtal 
service during the trial, and from them 118 (73.3%) logged on the 
service more than once and 41 (25%) more than 5 times. Totally 1044 
visits were logged (median 3, range 1-202). According to log data, the 
participants were particularly interested in the sections involved in PA, 
i.e., tracking their own PA and PA feedback."

Not applicable.
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"Those men who visited MOPOrtal at least once during the trial had a 
slightly higher body mass index (mean difference of 1.2 kg/m2, 95% CI: 
0.1 kg/m2 to 2.2 kg/m2) and body fat percentage (mean difference of 
2.2%, 95% CI: 0.1% to 4.2%) at baseline..." "...within the intervention 
group, baseline vigorous PA was negatively correlated with the change 
in daily MVPA time during the trial (R = -0.382, P = .01)."

"Among those intervention group men who logged on the service at 
least once during the trial the usage frequency of the service was not 
associated with the change from baseline in mean daily time spent in 
MVPA (ρ = 0.045, P = .77)."

No harms or side effects were noticed in this study.
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Not relevant in this study.

The results concerning the focus group and qualitative feedback from 
the participants can be found in another article (Luoto et al. (2014) 
Gamified persuasion: User experiences of online activation service).
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"...we assessed the impact of a fully automated, gamified, tailored 
web-based mobile service (MOPOrtal) on objectively measured physical 
activity among young men. ...mean daily time spent in moderate-
to-vigorous PA increased in the intervention group and decreased in the 
control group. However, no difference between the two study groups 
was found based on GEE analysis." "The challenge with low usage of 
behavioral change services has been revealed also in earlier studies 
[48]." "...there were no change in anthropometrics or fitness in the 

"However, in future studies more attention must be paid to the 
continuation of the use of a service. Other target populations need also 
be investigated in future."
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"One limitation of this study was the missing PA data, the amount of 
which increased toward the end of the trial." "Another limitation was the 
narrow age range which limits the generalization of the results. Any 
long-term follow-up PA measurement after the end of the 6-month trial 
was not conducted in this study which can also be seen as a limitation."

"Another limitation was the narrow age range which limits the 
generalization of the results." "Other target populations need also be 
investigated in future."
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Not applicable in this study.

"the clinical trials register NCT01376986"

See the protocol paper - Ahola et al. (2013) Gamified physical activation 
of young men – a Multidisciplinary Population-Based Randomized 
Controlled Trial (MOPO study).
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This study was funded by the Ministry of Education and Culture, Centre 
for Military Medicine, Centre for Economic Development, Transport and 
the Environment of North Ostrobothnia, the Finnish Funding Agency for 
Technology and Innovation, the Northern Ostrobothnia Hospital District, 
Infotech Oulu, and the Finnish Cultural Foundation. The funders had no 
role in the planning or implementation of the intervention.

"Riikka Ahola is currently an employee of Polar Electro. All other authors 
of this paper declare no conflicts of interest."
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