
Smartphone Apps to IMprove FITness 

and Increase Physical Activity Among 

Young People: The AIMFIT RCT

Artur Direito MSc



Acknowledgements

• Ralph Maddison, Phd

– r.maddison@auckland.ac.nz

• Robyn Whittaker, Phd

– r.whittaker@auckland.ac.nz

• Yannan Jiang, Phd

– y.jiang@auckland.ac.nz

• Johan Strydom

• AIMFIT participants, guardians, and 

schools

mailto:r.maddison@nihi.auckland.ac.nz
mailto:r.whittaker@auckland.ac.nz
mailto:y.jiang@auckland.ac.nz


Outline

• Background

• Content Analysis of Apps

• AIMFIT study

• Discussion



PA guidelines

Ministry of Health, & Health Promotion Agency. (2010). Be Active Everyday: 

Physical Activity for 5- to 18-year-olds.



Proportion not achieving PA guidelines

♀

♂

Hallal PC et al. (2012), Lancet



MVPA in NZ young people

Clinical Trials Research Unit, & Synovate. (2010)



MVPA from ages 9-15 years

Nader, P. R. et al (2008). JAMA



Effectiveness of PA interventions

Metcalf et al (2012), BMJ 



Advantages of mHealth

• Widely used

• Behavioural data collected in real time -> 

feedback

• Lowered participant burden

• Tailored / individualized on a large scale

• Track / self monitoring

• Adaptive interventions

• Engaging

• Process evaluation information

• Social networks
Tate, E. B. et al (2013). Transl Behav Med



Widely used – U.S. data

Madden, M. et al (2013). Pew Research Center's Internet & American Life Project.



NZ data – Digital divides?

Crothers C. et al (2014). Internet trends in New Zealand 2007-2013.

Crothers C. et al (2013). The Internet in New Zealand 2013.

Usage Index by age and household 

income

% Users by year and household income



NZ data – Digital divides?

% Internet user in 16-49 age group

% With access to device in their household

Crothers C. et al (2014). Internet trends in New Zealand 2007-2013.

Crothers C. et al (2013). The Internet in New Zealand 2013.



Proliferation of mobile apps

43,682 “Health & Fitness” apps

23,682 genuine healthcare 

related

20,007 mis-categorized 

“loosely healthcare related”

IMS Institute for Healthcare Informatics. (2013). Patient Apps for 

Improved Healthcare: From Novelty to Mainstream



Content Analysis of Apps



BCTs in PA and dietary apps
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15. Teach to use prompts/cues

16. Agree on behavioral contract

23. Relapse prevention

26. Time management

5. Prompt barrier identification

22. Prompt self-talk

25. Motivational interviewing

18. Use follow-up prompts

24. Stress management

3. Provide information about others’ approval

11. Prompt review of behavioural goals

14. Provide contingent rewards

1. Provide general information

6. Provide general encouragement

10. Prompt specific goal setting

17. Prompt practice

4. Prompt intention formation

2. Provide information on consequences

9. Model or demonstrate the behaviour

13. Provide feedback on performance

19. Provide opportunities for social comparison

20. Plan social support/social change

21. Prompt identification as a role model

12. Prompt self-monitoring of behaviour

7. Set graded tasks

8. Provide instruction

%
Direito, A. et al (2014). BMC Public Health



What about effectiveness?



“In search of a few good apps”

• Rather than developing new apps…

• Important to determine whether 

commercially available apps are 

effective



Apps for IMproving FITness

• Effects of two smartphone/iPod apps on 

physical activity and cardiorespiratory fitness 

in youth



Eligibility criteria

• 14-17 years;

• Own an iPod touch® (running iOS 6.0 or later) or a 

smartphone (iPhone® running iOS 6.0 or Android® 2.2 

and up);

• Not meeting the NZ PA guidelines;

• Able to perform PA;



Conceptual model

Use of app

Behaviour change 
skill development

Enjoyment

Physical activity 
behaviour change

Fitness change

Self-efficacy

Autonomy

Relatedness

Competence

Immersion?



Apps for IMproving FITness
 Consent/assent form collected

 PAQA

 PACES

 PNSES

 PASES

 Height and weight

 1 mile/1.6 km run/walk test

 Accelerometer delivered

Randomisation N=51

Immersive App 

Intervention

8 week training program 

and immersing story

Non immersive App 

Intervention

8 week training program 

only

Usual activities

 PAQA

 PACES

 PNSES

 PASES

 Acceptability and usability 

questionnaire

 Adverse events

 Height and weight

 1 mile/1.6 km run/walk test

 Accelerometer delivered

Baseline 

Assessment

8 Week 

Assessment



Apps for IMproving FITness

Randomisation N=51

Immersive App 

Intervention

8 week training program 

and immersing story

Non immersive App 

Intervention

8 week training program 

only

Usual activities



Non-immersive VS immersive

• Identical training program but:

• Non-immersive 

– More prescriptive 

– No storyline or characters 

• Immersive

– Fun and engaging

– Storyline with characters

Baranowski, T. et. al (2008). Am J Prev Med



Zombies, Run! 5K Training



Get Running! Couch to 5k



Flow diagram of participants
Assessed for eligibility (n=143)

Excluded (n=92)

Not meeting inclusion criteria (n=34)

Age, too young/old (n=13/34)

Too active (n=16/34)

No device (n=5/34)

Declined to participate (n=31)

Other reasons (n=27)

Could not contact (n=21/27)

Logistic/unable to schedule (6/27)

Allocated to immersive app 

intervention “Zombies, run” (n=17)

Randomized (n=51)

Allocated to non-immersive app 

intervention “Get running” (n=16)

Allocated to control group continue 

usual physical activities (n=18)

Lost to follow-up (n=1)

Could not contact (n=1)

Lost to follow-up (n=0) Lost to follow-up (n=1)

Unable to schedule (n=1)

Analysed (n=17)

Missing data for fitness test (n=1)

Analysed (n=16)

Missing data for fitness test (n=2)

Analysed (n=18)

Missing data for fitness test (n=1)



Baseline characteristics

“Zombies, run”

n = 17

“Get running”

n = 16

Control

n =18

Total

N = 51

Age, mean (SD), 

years
15.78 (1.11) 15.69 (1.04) 15.55 (1.32) 15.67 (1.15)

Sex, n (%)

Male 8 (47.1) 6 (37.5) 8 (44.4) 22 (43.1)

Female 9 (52.9) 10 (62.5) 10 (55.6) 29 (56.9)

Ethnicity, n (%)

Maori 3 (17.6) 0 (0) 0 (0) 3 (5.9)

NZ 

European 
9 (52.9) 9 (56.3) 13 (72.2) 31 (60.8)

Pacific 4 (23.5) 3 (18.8) 4 (22.2) 11 (21.6)

Asian 0 (0) 3 (18.8) 1 (5.6) 4 (7.8)

Other 1 (5.9) 1 (6.3) 0 (0) 2 (3.9)

Device, n (%)

iPhone 8 (47.1) 6 (37.5) 11 (61.1) 25 (49.0)

Android 5 (29.4) 7 (43.8) 5 (27.8) 17 (33.3)

iPod Touch 4 (23.5) 3 (18.8) 2 (11.1) 9 (17.6)



Primary Outcome



Secondary Outcomes

• No effects on self-reported 

predictors of PA

• No effects on objectively 

measured MVPA

Use of app
Self-efficacy

Autonomy

Relatedness

Competence

Enjoyment



Secondary Outcomes
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Usability & acceptability
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Usability & acceptability

0

2

4

6

8

10

12

14

16

zombie
link

status
updates

tutorial mission
tasks

log running
info

website other

Which features of the app “Zombies, Run!” did you 
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Which features of the app “Zombies, Run!” did 
you dislike? (tick all that apply)



Usability & acceptability
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yes no

Would you like to try different apps to support 
fitness?

• Will you continue to use the app?
– “It will help me to build my fitness”

– ”Because I can improve how far I run”

– “A fun way to get fit “

– “Because it is an enjoyable alternative to exercise

– “Not enough time”

– “I didn’t find the app engaging enough”

– “Using the app became too tedious” 



Discussion

• 1st RCT comparing immersive VS non-immersive apps

• Compared to usual care, no major improvements

• Design + features of the immersive app received more 

positive feedback (and no dropout)



Discussion

• Pragmatic approach

• Literature behind consumer technology life cycles

• Unlikely to be a stand alone

– Could be used as part of a multi-component  

intervention



Thank you 
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