
 

 

http://researchspace.auckland.ac.nz 
 

ResearchSpace@Auckland 
 

Copyright Statement 
 
The digital copy of this thesis is protected by the Copyright Act 1994 (New 
Zealand).  
 
This thesis may be consulted by you, provided you comply with the 
provisions of the Act and the following conditions of use: 
 

� Any use you make of these documents or images must be for 
research or private study purposes only, and you may not make 
them available to any other person. 

� Authors control the copyright of their thesis. You will recognise the 
author's right to be identified as the author of this thesis, and due 
acknowledgement will be made to the author where appropriate. 

� You will obtain the author's permission before publishing any 
material from their thesis. 

 
To request permissions please use the Feedback form on our webpage. 
http://researchspace.auckland.ac.nz/feedback 
 

General copyright and disclaimer 
 
In addition to the above conditions, authors give their consent for the 
digital copy of their work to be used subject to the conditions specified on 
the Library Thesis Consent Form and Deposit Licence. 
 

Note : Masters Theses  
 
The digital copy of a masters thesis is as submitted for examination and 
contains no corrections. The print copy, usually available in the University 
Library, may contain corrections made by hand, which have been 
requested by the supervisor. 
 



 

 

SEDENTARY BEHAVIOUR AND 
PHYSICAL ACTIVITY IN NEW 
ZEALAND CHILDREN 

INTERVENTION AND MEASUREMENT 

 

 

 

 

 

 

 

Louise Sherwyn Foley 

 

 

 

 

 

 

 

   

A thesis submitted in partial fulfilment of the requirements for the 
degree of Doctor of Philosophy 

University of Auckland, 2011. 

 

.



 

ii 
 

ABSTRACT 

Background:  Increasing physical activity and decreasing sedentary behaviour is important 

for the prevention and treatment of childhood obesity.  Interventions to decrease sedentary 

behaviour (primarily sedentary screen-time) in children have had success in reducing screen-

time, increasing physical activity and improving body composition.  Active video games, 

where players physically interact with on-screen images, are a promising intervention for 

reducing sedentary behaviour and increasing physical activity.  However, there is a dearth of 

intervention research.  Furthermore, research is limited by difficulties in accurately 

measuring these behaviours. 

Aim:  To examine new approaches for intervention in, and measurement of, sedentary 

behaviour and physical activity in New Zealand children. 

Method:  Two complementary studies were undertaken.  The first was a large (n=322) 

randomised controlled trial that examined the effect of a 24 week active video games 

intervention on  physical activity, sedentary behaviour and body composition in overweight 

and obese children.  The second was a validation (n=32) of a self-report tool used to quantify 

daily energy expenditure, sedentary behaviour and physical activity in children. Doubly 

labelled water and accelerometry were used as the validation standards for energy 

expenditure and behaviour, respectively.    

Results:  The first study found a significant treatment effect for body mass index over 24 

weeks (-0.24kg/m2, 95% CI -0.44 to -0.05, p=0.02), favouring the intervention group.  

Overall levels of physical activity and sedentary behaviour did not change; however 

intervention participants reported playing more active video games (10.03 minutes, 95% CI 

6.26. to 13.81, p<0.0001), and less sedentary video games (-9.39 minutes, 95% CI -19.38 to 
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0.59; p=0.07) than control.  In the second study, the self-report tool indicated moderate 

validity for the assessment of total daily energy expenditure (rho=0.70, p<0.0001) and 

activity-related energy expenditure (rho=0.54, p=0.001) compared to the criterion standard of 

doubly labelled water.  Compared to accelerometry, the self-report tool indicated moderate 

validity for the assessment of time spent in physical activity (rho=0.42, p=0.02) and weak 

validity for the assessment of time spent in sedentary behaviour (0.20, p=0.30). 

Conclusion:  Active video games may be useful to promote a healthy weight in overweight or 

obese children.  The self-report tool may be used in future sedentary behaviour intervention 

research.   
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RCT Randomised controlled trial 

rpm Revolutions per minute 

SAE Serious Adverse Event 

SAPAC Self-Administered Physical Activity Checklist 

SAS Statistical Analysis System 

SCEE Sony Computer Entertainment Europe 

SCENZ Sony Computer Entertainment New Zealand 

SD Standard deviation 

SE Standard error 

SEDACC Sedentary behaviour calculated from accelerometry 

SEDMARCA Sedentary behaviour calculated from Multimedia Activity 
Recall for Children and Adolescents 

SOFIT System for Observing Fitness Instruction Time 

SOPLAY System for Observing Play and Leisure Activity in Youth 

TEE Total energy expenditure 

TEEDLW Total energy expenditure calculated from doubly labelled 
water 

TEEMARCA Total energy expenditure calculated from Multimedia 
Activity Recall for Children and Adolescents 

TV Television 

UK United Kingdom 

US United States of America 

USB Universal Serial Bus 

WHO World Health Organization 

VO2 Volume of oxygen consumption 

VO2max Maximum volume of oxygen consumption 

YRBS Youth Risk Behaviour Surveillance Survey 

zBMI Standardised body mass index 

 
 
 




