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Abstract 
Background: New Zealand has high rates (32%) of obesity amongst the adult population; 

Māori (50.2%) and Pacific (68.7%) populations are most affected. Lifestyle interventions 

are effective in achieving weight loss, but are often expensive, whilst group and online 

lifestyle interventions are more cost effective. 

Objectives: To develop and assess a component of the nutrition education content for 

the Internet team-based, incentivised behaviour change Ka Mau Te WEHI weight loss 

intervention for Māori and Pacific adults BMI ≥30 kg/m2 at risk of or with T2DM and/or 

cardiovascular disease. 

Methods: Three Internet team-based competitions were conducted in New Zealand’s 

North Island, with seven teams of up to seven participants (n=146) per region. The 

nutrition education was developed to address key eating behaviours associated with 

increased risk of weight gain and improve nutrition literacy. The education delivered 

through daily tips on the website and weekly challenges. Eating behaviours and nutrition 

literacy were assessed at baseline and six-months. 

Results: Although 143 participants started the program; only 41.1% (n=60) completed it. 

Key eating behaviours changed; 18.3% decrease in drinking one or more sugar sweetened 

beverages/day, mean days eating fast food decreased by -1.7±2 days (p<0.001); mean 

days eating fruit +1±1.8 (p<0.001) and vegetables +0.8±2 (p=0.006) increased 

significantly. Weight loss was not significant between baseline and six months [-

4.5±17.3kg (p=0.115)]. 

Conclusion: Although this program was attractive to the target population, a high 

dropout rate was evident and clinically significant weight loss was not achieved. Despite 

this, the innovative approach used for nutrition education led to significant dietary 

behaviour changes. Further research to improve retention and build on eating behaviour 

changes achieved in this at-risk population is warranted. 

Key words: Māori, Pacific Islanders, weight loss, lifestyle intervention, obese. 
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Chapter 1.0 Introduction 
 

Worldwide the rate of obesity is increasing despite public health interventions (Ng et al., 

2014, Swinburn et al., 2011, The GDB obesity collaborators, 2017). New Zealand, has one 

of the highest rates of obesity in the world. Thirty-two percent of the adult population in 

New Zealand are obese (Body mass Index (BMI) >30 kg/m2) with an additional 34.4% 

overweight (BMI 25-30 kg/m2) (Ministry of Health, 2017). Māori and Pacific Island 

populations are most affected by the obesity epidemic. Fifty per cent of Māori and 68.7% 

of Pacific adult populations are obese (Ministry of Health, 2017).  

Obesity has significant health implications. It is associated with increased risk of chronic 

diseases, such as cardiovascular disease (CVD), Type 2 Diabetes Mellitus (T2DM) and 

some cancers (The GDB obesity collaborators, 2017, Poirier et al., 2006). Reflecting the 

high obesity rate and the associated health risks, CVD is a leading cause of mortality in 

New Zealand (Ministry of Health, 2017). Those of Māori and Pacific Island descent also 

have higher rates of T2DM than those of New Zealand European decent (Ministry of 

health, 2016). 

 

Obesity is a lifestyle related disease; the World Health Organisation attributes the 

increase of energy dense food and decrease of physical activity to the rise in obesity 

(World Health Organisation, 2016). The simple explanation of chronic weight gain is 

energy intake greater than energy output. However, the factors affecting both sides of 

this equation are individual and complex (The GDB obesity collaborators, 2017). These 

factors include: genetics, sociocultural, biomedical, psychological and involve eating 

patterns (Sharma and Padwal, 2010).   

 

Key eating behaviours associated with weight gain are; high intake of energy dense foods, 

sugar sweetened drinks and food, meals prepared outside of the home, large portion 

sizes, alcohol and disinhibited eating patterns (World Cancer Research Fund and 

Research, 2007, World Health Organization, 2003). The latest New Zealand Adult 

Nutrition Survey 2008/09 (ANS) highlighted portion sizes, sugar-sweetened beverage and 

fast food consumption as areas of concern for New Zealand’s Māori and Pacific Island 
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populations (Parnell et al., 2011). Additionally, in the 2016/17 New Zealand health survey 

Māori (33.2%) and Pacific islanders (30.8%) were less likely to meet recommendations for 

fruit and vegetable intake than other ethnicities (38.8%).  

 

In response to the global rise of obesity and to aid the prevention of chronic disease 

associated with obesity, the World Health Organisation has called for a focus on nutrition 

and physical activity (World Health Organization, 2003). Lifestyle interventions have been 

found to be most successful with the combination of nutrition, physical activity, individual 

weight loss counselling, prescribed meal plans and prolonged follow-up involvement 

(Wing et al., 2011, Wadden et al., 2011, Johns et al., 2014, Kirk et al., 2011). There are 

several ways to achieve weight loss if first line lifestyle interventions are not successful. 

Including weight loss medications and surgeries. Medications such as Metformin and 

Orlistat can also help to promote weight loss both on its own or coupled with lifestyle 

interventions (Wadden  et al., 2005, Swinburn et al., 2005). Medical interventions for 

obesity such as bariatric surgery can successfully help individuals to lose a significant 

amount of weight and reduce their risk of obesity related chronic disease (Sjöström et al., 

2004). However, all of these interventions require high levels of individual support and 

are expensive by design and therefore limited in applicability to tackle the larger public 

health concern of obesity (Dutton and Lewis, 2015).   

In regards to the dietary component of lifestyle interventions many approaches have 

been explored such as high protein, low carbohydrate and low fat diets (Klemsdal et al., 

2010, Sacks  et al., 2009, Shai  et al., 2008, Gardner et al., 2007). However, interventions 

that achieve a calorie deficit achieve similar levels of weight loss despite differences in 

macronutrient composition (Johnston et al., 2014).  

 

There is a lack of literature that focuses on lifestyle interventions specifically for Māori 

and Pacific adults within New Zealand. The lifestyle interventions that have been 

conducted in this area have achieved modest reductions in T2DM incidence (Coppell et 

al., 2009) and weight (McAuley et al., 2003).  

 

For Māori and Pacific it is important to consider culturally relevant models of health. Te 

Whare Tapa Whā was developed my Sir Mason Durie (Durie, 1994). This model is based 
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on the values of the Māori culture. This model of health includes taha tinana (physical 

health), taha whānau (family health), taha wairua (spiritual health) and taha hinegaro 

(mental health). Fonua is Pacifica model developed from Te Whare tapa Whā by Sione Tu 

‘itahi (Tu'itahi, 2007). 

 

Culturally tailored lifestyle interventions have been successful in achieving weight loss 

and behaviour change (McCurley et al., 2017). Additional considerations to Māori and 

Pacifica models of health are models that help to explain behaviour change. Icek Ajzen 

(2006) has developed a theory of planned behaviour that highlights both an individuals’ 

attitude toward a specific behaviour and the ability to make a behaviour change. In this 

theory, knowledge, cultural and social norms affect an individual’s attitude toward a 

specific behaviour. As the Māori and Pacific populations display eating behaviours 

associated with weight gain these eating behaviours may have become the social and 

culture norms. Understanding social and cultural norms of a target population for public 

health interventions is important in order to appropriately tailor the intervention. 

 

There is a gap in the literature on Māori and Pacific lifestyle and weight loss interventions. 

This study will move to fill this gap by providing a culturally salient innovative team based 

weight loss program, incorporating key considerations from Te Whare Tapa whā.  The 

nutrition education component of this intervention will aim to increase knowledge, food 

literacy and change key eating behaviours to reduce weight and chronic disease risk. The 

outcome and analysis of this study will provide invaluable knowledge to the area of Māori 

and Pacific health within New Zealand. Furthermore it will provide insights into culturally 

tailored weight loss interventions which could be applied to public health interventions 

for cultural and ethnic minorities worldwide. 

 

1.1 Aim of this sub study 

The obesity rates within New Zealand are steadily rising, especially within the Māori and 

Pacific Island populations. There is an immediate need for further development of public 

health interventions to meet the needs of these populations. The cost effectiveness of 

Internet based interventions makes them a useful approach for interventions to reach a 
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large number of people. The Ka Mau Te WEHI program is an online, team based, 

incentivised lifestyle program for Māori and Pacific adults. Te Whare Tapa Whā  

developed by Sir Mason Durie was utilised in the design of this program. The aims and 

objectives of the Ka Mau Te WEHI program have been previously described (Glover et al., 

2017). 

 

As a component of lifestyle interventions nutrition education is important. Nutrition 

education should address the eating behaviours identified in the target population, 

incorporate cultural foods and encourage a calorie deficit. Nutrition education must also 

be developed to consider the participants as a whole. Key considerations are cultural and 

social norms. Physical activity is an essential component of lifestyle interventions. 

However, assessment of the physical activity component of this intervention is outside 

the scope of this sub-study. 

Therefore, the aim of this sub-study is to develop and assess a component of the nutrition 

education content for the Internet team-based, incentivised behaviour change Ka Mau Te 

WEHI weight loss intervention in Māori and Pacific Island adults, BMI ≥30 kg/m2 at risk of 

or with T2DM and/or cardiovascular disease.  

 

Objectives 

 To develop selected nutrition education topics for the WEHI weight loss 

intervention aiming to improve nutrition literacy and eating behaviours 

 To assess the change in nutrition literacy achieved using the developed content. 

 To assess change in eating behaviours achieved using the developed content. 

 To assess the acceptability of the developed nutrition education component 

within the WEHI weight loss intervention. 

1.2 Structure of thesis 

Chapter one sets the scene and outlines the justification, aims and objectives of this sub-

study to the Ka Mau Te WEHI program. Chapter two is presented as a manuscript and is a 

narrative review of the literature on current knowledge around lifestyle interventions for 

obesity, and specifically for Māori and Pacific obese adults. Chapter three is presented as 
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a research manuscript providing the results of the intervention between baseline and six-

months, utilising the newly developed nutrition education component of the Ka Mau Te 

WEHI program. Chapter four concludes the main findings of this study and how they 

relate to current knowledge in this area. It further presents the strengths and limitations 

of this sub-study and recommendations for further research. Appendices include 

questionnaires, study protocols and supplementary results. 
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1.3 Contribution of researchers 
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Responsible for content development of 
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program. 
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program and ethical submission. 
Revision and approval of thesis. 

Prof Bernhard Breier Supervision of research development.  
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managers, anthropometric measurements, 
focus group sessions and data capturing and 
checking. 
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Chapter 2.0 Literature review 
Prepared in accordance to author guidelines for Nutrition Reviews 

Narrative Literature review of the nutrition education component of weight loss 
interventions for obese Māori and Pacific Island adults in New Zealand 

Greer Gibson, BSc Hunt; Rozanne Kruger, PhD, NZRD; Marewa Glover PhD. 

College of Health, Massey University, Auckland, New Zealand 

2.1 Introduction  

Obesity is now considered an epidemic and the rate of obesity is steadily rising. Up to a 

sixth of individuals in most countries are now categorized as obese, despite public health 

efforts (Ng et al., 2014, Swinburn et al., 2011, The GDB obesity collaborators, 2017). The 

high and increasing level of obesity has led to concerns regarding its direct and indirect 

effects on health. The direct effects include metabolic disturbances such as inflammation 

and insulin resistance as well as physiological disturbances such as increased blood 

pressure. Indirect effects include elevated risks for chronic diseases such as Type 2 

Diabetes Mellitus (T2DM), some cancers and, in particular, cardiovascular disease (CVD) 

(The GDB obesity collaborators, 2017).  

 

This literature review first summarises research regarding obesity and obesity related 

disease globally, and within New Zealand. There is a specific focus on the effect that 

obesity has on Māori and Pacific adults living in New Zealand. The second half of the 

review evaluates evidence for the efficacy of nutrition intervention strategies to improve 

food literacy, eating behaviour, achieve weight loss and ultimately reduce chronic disease 

risk. The specific eating behaviours and cultural needs of Māori and Pacific obese adults 

living within New Zealand will also be discussed in regards to providing culturally salient 

and relevant nutrition interventions for these populations.  
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The literature review was based on a comprehensive search of available literature. Online 

databases such as Sciencedirect, Pubmed and Google Scholar were the primary sources of 

literature, as these provide access to a considerable body of peer-reviewed research in 

the areas of interest of this study. Searches were conducted using key words relevant to 

the focus of this study, such as: weight loss, weight loss intervention, nutrition 

intervention, lifestyle weight loss intervention, nutrition education, obese, overweight, 

Māori, Pacific. These keywords were also used in combination using ‘AND’ ‘OR’. Manual 

searches were also conducted using references from recent review articles. Finally, a 

range of New Zealand government sources were accessed directly in order to obtain 

relevant epidemiological and public health policy data. These included the Ministry of 

Health and Statistics New Zealand. 

2.2 Obesity 

Obesity has been traditionally defined and measured in relation to the Body Mass Index 

[BMI]. This figure is based on dividing an individual’s weight (kg) by the square of their 

height (m2). BMI is strongly correlated with body fat content in adults and is a useful and 

effective tool to assess disease risk associated with excess adipose tissue (Huxley et al., 

2010). To support its use in evaluating individual health risk, the World Health 

Organisation (WHO) has devised three levels of categorization of BMI, as shown in Table 

1: (World Health Organisation, 2000).  

Table 1. Measuring obesity by BMI and waist circumference 

Adapted from the national Heart and Lung Institute (National Heart Lung and Blood Institute, 2017) 

 

Body mass index  Obesity class Disease risk 
Men <102cm 
Women <88cm 

Men >102cm 
Women >88cm 

Underweight <18.5 
Normal range 18.5-24.9 

Overweight 24.9-29.9 Increased High 
Obesity 30.0-34.9 

35.0-39.9 
I 
II 

High 
Very high 

Very high 
Very high 

Extreme obesity >40.0 III Extremely high Extremely high 
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In order to improve its diagnostic use for individuals in the overweight and obese 

categories, it is recommended that the BMI be used in conjunction with a waist 

circumference (WC) measure (Cameron et al., 2009). The WC measurement identifies 

excess abdominal adiposity, which increases the risk of chronic disease additional to the 

risk associated with a high BMI (Pi-Sunyer, 2005, Cameron et al., 2009). The public health 

concerns related to obesity are particularly relevant to New Zealand. New Zealand has 

the third highest rate of obesity worldwide. Thirty-two per cent of the adult population 

are obese, with a further 35% overweight (Ministry of Health, 2017). As a result, New 

Zealanders have high levels of chronic disease related to obesity. For instance, 

cardiovascular disease (CVD) is the third largest cause of mortality and morbidity within 

New Zealand with 33% of deaths annually caused by CVD (Ministry of Health, 2015b). 

These negative impacts of obesity are especially found within the Māori and Pacific 

populations, where levels of obesity are significantly higher than among other ethnic 

groups. Fifty percent of Māori and 68.7% of Pacific Island adults fall into the obese 

category, compared to 32.2% of New Zealand European adults (Ministry of Health, 2017).  

  

There are many factors in the aetiology of obesity; therefore, the cause is multifactorial 

and individual (The GDB obesity collaborators, 2017). Factors associated with obesity are 

genetics, socioeconomic status (SES), food behaviour and sedentary lifestyle. Some risk 

factors cannot be altered such as age, gender and ethnicity (Everson et al., 2002, The GDB 

obesity collaborators, 2017). One of the key factors is SES as an individual’s environment 

plays a role in food behaviour and environment and the ability to make healthy food 

choices (Sharma and Padwal, 2010, Spiegelman and Flier, 2001). The populations of 

concern for this literature review are over-represented within the low SES population 

(Ministry of Health, 2015c).  

 

As the general principle of weight gain includes an energy imbalance; intake and activity 

are the key factors associated with weight gain (Hanson and Gluckman, 2014). The 

Western obesogenic environment has resulted in increased energy intake and decreased 

energy expenditure. Combined with genetic factors this has played a key role in the high 

rate of obesity (Swinburn et al., 2011).  
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As a result of New Zealand’s history of colonization and urbanization, there are some of 

the highest disease specific disparities in the world (Bramley et al., 2004). Through 

colonization Māori have lost access to traditional food sources, been culturally repressed 

and have experienced disparities in access to healthcare and determinants of health 

(Mason Durie, 2001). As discussed, two of the health risks associated with obesity are 

CVD and T2DM (Huxley et al., 2010, The GDB obesity collaborators, 2017). Māori adults 

have a risk of CVD twice that of the New Zealand European population (Ministry of 

health, 2016). Māori and Pacific adults are 1.9 and 3.39 times more likely to be diagnosed 

with T2DM than non-Māori or non-Pacific respectively (Ministry of health, 2016). These 

disparities are also experienced by the Pacific population in New Zealand, with 27.0% 

living in severe hardship as compared to 8.0% of the total population (Ministry of Health, 

2014). 

 

A key factor in weight gain; high-energy intake, has been identified to result from key 

dietary behaviours. These include; high intake of energy dense foods, sugar sweetened 

drinks and foods, meals prepared outside of the home, large portion sizes, alcohol and 

disinhibited eating patterns. (World Cancer Research Fund and Research, 2007, World 

Health Organization, 2003). For Māori and Pacific adults the key nutritional concerns are: 

high intake of fast food, sugar sweetened beverages and large portion sizes as identified 

from the latest Adult Nutrition Survey (ANS) 2008/09 (Ministry of Health, 2012a, Ministry 

of Health, 2012b, Parnell et al., 2011). Māori and Pacific adults are also 30.0% more likely 

to be inactive than non-Māori or non-Pacific adults (Ministry of health, 2015a). 

Additionally, from the latest New Zealand Health Survey (NHS) 2016/17 fewer Pacific and 

Māori adults met the recommendations for daily vegetable intake. With <60% and <50% 

respectively meeting the recommendations as compared to non-Pacific adults or non-

Māori adults (49.5-72%). The latest ANS 2008/09 found that Māori adults have a 10% 

higher intake of fat than non-Māori adults and the energy intake of Pacific adult males is 

12% higher than non-Pacific Males. Māori and Pacific adults also have a lower rate of 

daily breakfast consumption 48.5% and 45.2% respectively as compared to 66.9% the 

total population (Ministry of Health, 2012a, Ministry of Health, 2012b). 
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With the knowledge that these key behaviours affect weight it is important to understand 

why these behaviours are being performed. The theory of planned behaviour is a model 

that is used to understand the influencers on an individual’s intention to perform a 

behaviour or action. This model was developed by Icek Ajzen (Ajzen, 2006). For the 

context of this study I have used this model to create a conceptual framework adapted 

from Icek Ajzens Theory of planned behaviour Figure 1:

 

Adapted from Icek Ajzens theory of planned behaviour (Ajzen, 2006) 

Figure 1. Conceptual framework for behaviour change 

 

An individual’s intention to perform a behaviour is influenced by the following factors: 

behavioural beliefs, normative beliefs and control beliefs. Normative beliefs result from 

social and cultural norms. Therefore if it is normal in an individual’s social environment to 

drink soft drinks rather than water they are more likely to do so.  

The beliefs that an individual has about a behaviour result in either a positive or negative 

attitude toward the behaviour. This attitude then influences whether the individual has 

an intention to perform the behaviour or make a behaviour change.  

A strong intention to perform a behaviour, results in an expectation that the individual 

would perform the behaviour given the opportunity. However, this is reliant on enough 

actual control of ability to so. For example an individual may want to exercise but not 

have a safe location accessible to them to do so. 

Behaviour change 
-Healthy eating  

Cultural 
normalities/expectations  

Nutrition knowledge  
- Food literacy 
-Healthy eating 

Intention to do a 
behaviour 

Ability to do a 
behaviour 
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2.3 Weight loss Interventions 

Weight loss of 5-10% of bodyweight is effective in reducing chronic disease risk and 

reducing co-morbidities associated with obesity such as T2DM and CVD (Van Gaal et al., 

2005, Goldstein, 1992, Brown et al., 2016). However, there have been few studies in 

participants with T2DM, the focus of these studies have primarily been on chronic disease 

prevention rather than reduction of risk in those with chronic disease. A recent study 

explored this gap by conducting a large (n=5145) observational analysis of participants in 

the Look AHEAD (action for health in diabetes) study. Additional to overall weight loss, 

Wing et al, 2011 found that compared to weight stable participants those who lost 5-10% 

their baseline weight through lifestyle interventions were more likely to achieve clinically 

significant changes to CVD risk factors. This study despite being observational has shown 

that the common recommendation to lose 5-10% of body weight can be effective, not 

only to help prevent T2DM but also for overweight and obese individuals with T2DM to 

improve glycaemic control and reduce CVD risk markers.  

 

The strategies used to achieve weight loss are within three tiers. Lifestyle intervention is 

the first line approach; if this is unsuccessful weight loss drugs can be implemented and 

finally surgical intervention (Ministry of Heath, 2017). In regards to lifestyle interventions 

the general principle to achieve weight loss is to achieve an energy deficit i.e. energy in is 

less than energy out. Weight loss medications increase energy expenditure, decrease 

appetite or decrease intestinal absorption. Bariatric surgery either reduces stomach size 

or bypasses part of the stomach and intestine. The most effective lifestyle interventions 

have been found to include both diet and exercise (Kirk et al., 2011, Loveman et al., 

2011). Weight loss medications when coupled with lifestyle interventions have been 

shown to achieve weight loss additional to that of lifestyle interventions alone (Wadden  

et al., 2005). A randomised control trial investigated the effect of weight loss medications 

combined with lifestyle intervention on 10-year cardiovascular disease risk in obese 

Australian and New Zealand adults (n=339) as compared to placebo (Swinburn et al., 
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2005). Weight loss drugs achieved significantly greater weight loss -4.7±7.7kg as 

compared to placebo -0.9±4.2 (p=0.001) at on year. 

Bariatric surgery is a weight loss treatment generally for obese class II and III individuals 

with obesity related co morbidities (Chang et al., 2014, Colquitt et al., 2014). It is effective 

in achieving and maintaining weight loss and subsequently reducing chronic disease 

progression. It is an expensive intervention with risk associated with a surgical procedure. 

Furthermore, bariatric surgery requires a lifelong adherence to a restricted eating pattern 

(Sjöström et al., 2004, Martins et al., 2011). Post bariatric surgery multi-vitamins are need 

for life, protein is recommended to make up the majority of intake and carbohydrates are 

restricted. 

 

Lifestyle interventions are the first line treatment for obesity and chronic disease risk. 

Therefore this literature review will focus on this approach to obesity treatment, 

specifically the dietary component of combined lifestyle interventions. 

 

2.4 Lifestyle interventions for weight loss 

The most effective lifestyle intervention to achieve clinically significant weight loss has 

been challenged. The basic model that energy in should be less than the energy expended 

can be met by either physical activity or diet alone. However, the combination of dietary 

advice with physical activity has been explored in a number of studies. The common 

result is lifestyle interventions including both diet and exercise provide greater weight 

loss results than either on their own (Wu et al., 2009, Kirk et al., 2011). Table 2: shows 

the factors within combined lifestyle interventions that produce this result and their 

effect on weight loss and chronic disease risk reduction.  
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The studies included in this table show that combined lifestyle interventions achieve 

greater weight loss than usual care (Wadden et al., 2011, Wing et al., 2011, Bowes et al., 

2017). Additionally, combined lifestyle programs achieve significant reductions in disease 

progression for T2DM and reduction in risk factors for CVD (Lindström et al., 2006). 

Interventions including behavioural and or individualised support achieved greater weight 

loss -8.7kg to -10.1kg (Wing et al., 2011, Bowes et al., 2017). This finding is supported by a 

recent meta-analysis of RCTs examining the effectiveness of combined behavioural 

weight loss programs to single component approaches of either diet or physical activity in 

obese and overweight adults in recent studies (Johns et al., 2014) Pooled results showed 

significantly greater weight loss in diet and exercise programs that included behavioural 

support at three to six months (-5.33 kg; 95% CI -7.61 to -3.04) (Johns et al., 2014). A 

systematic review of diabetes prevention programs in real life environments suggests 

that a weight loss of -2.32kg (95%CI -2.92 to -1.72) is realistic at 12-months (Dunkley et 

al., 2014).  

Of interest, The Look Ahead Intensive Lifestyle Intervention Group included the use of 

meal replacement products, these products were provided free of charge to the 

participants (The Look AHEAD Research Group, 2006). It is reasonable to question 

whether the calorie restriction achieved would be able to be viable without the use of 

meal replacements.  

 

Dietary interventions to achieve weight loss have been widely researched, Table 3: 

contains recent randomized control trials comparing nutrition interventions with a follow 

up length of 12-24 months. The interventions include; high protein diets, low 

carbohydrate diets and low glycaemic load diets. These studies were chosen as 

randomized control trials (RCTs) as they are the strongest form of intervention. 

Additionally, weight maintenance is an important measure of success in lifestyle 

interventions success. Therefore, only studies with a follow up period ≥12 months were 

included. Table 4: Includes meta-analysis of randomized control trials that assess the 

effect of different dietary interventions on weight loss. 
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l f
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ll 
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, d
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%
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 d
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4.
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o 
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t d
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w
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n 
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ou

ps
 P
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o 
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e 
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 b
et

w
ee

n 
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fic
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t d
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t l
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m
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g 
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e 
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 Si
gn

ifi
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nt
 d

iff
er

en
ce
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 p

ro
po

rt
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n 
of

 p
ar

tic
ip

an
ts

 w
ho
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 ≥
5%

 
w
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un
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 D
ie

t 1
: 3

1%
, d

ie
t 2
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, d
ie

t 3
: 6
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ie
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01

. 
 Co

nc
lu
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n:

 A
ll 
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ni
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os
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 p
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d 

RC
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m
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r c
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ei

gh
t w
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en
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; 

Lo
w
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t, 

m
od

er
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e 
pr

ot
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n 
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, p
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te
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 1
5%

 T
E)
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Lo

w
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t h
ig

h 
pr

ot
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n 
(fa

t 2
0%

, p
ro

te
in

 2
5%

 T
E)

 
Hi

gh
 fa

t a
ve

ra
ge

 p
ro

te
in

 (f
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0%

, p
ro

te
in

 1
5%

)  
Hi

gh
 fa

t h
ig

h 
pr

ot
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n 
(fa

t 4
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, p
ro

te
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5%
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E)
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Pr

im
ar

y 
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e 
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an
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t 2
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Th
er

e 
w
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fic

an
t d

iff
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en
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ei
gh

t l
os

s b
et

w
ee

n 
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e 
di

et
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gr

ou
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 P
=0
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 2
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ea
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 d
ie
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 1

5%
 p

ro
te

in
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ch
ie

ve
d 

-3
kg

 a
nd

 2
5%

 p
ro

te
in

 
- 3

.6
kg
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o 

di
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e 
be
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ee

n 
gr

ou
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2.
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3%
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f 

pa
rt

ic
ip

an
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 c
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tin
ue

d 
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 w
ei

gh
t f

ro
m
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-m
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s t
o 

2 
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s.

 
 At
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 y

ea
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 3
1-
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%
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f p

ar
tic

ip
an
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h 
di

et
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up
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 c
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ef
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it.
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0 

m
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es

/w
ee
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 1
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ro

up
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n 
ev
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y 

4 
w

ee
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, 1
 

in
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vi
du

al
 se
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io

n 
ev
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y 

8 
w

ee
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.  
 

le
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t 5
%

, 1
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%
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t l
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. 
 Al

l d
ie

ts
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du
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d 
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k 
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or
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 d
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te

s.
 

 Ta
rg

et
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 m
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ro

nu
tr
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nt
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er
e 

no
t m
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. R

ep
or

te
d 

en
er
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ta

ke
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nd
 P

A 
w

er
e 
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r b
et

w
ee

n 
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ou
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er
en

ce
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pr

ot
ei

n 
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ta
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ig
h 

pr
ot
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n 

gr
ou

ps
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er

en
ce
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 fa

t i
nt
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e 
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e 
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w
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t g
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up
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ss
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te

d 
w
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ei
gh

t l
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 At
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an
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0.
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g 
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n 
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ra
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 p
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N
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l m
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ig
h 
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n 

lo
w

 
fa
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ot
ei

n 
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%
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HO
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0%
 fa

t 2
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R 

Hi
gh
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HO
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w

 
fa

t d
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pr

ot
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n 
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%
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, f
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En
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y 
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 d
ie
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n 
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t b
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e 
an

d 
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2w
ee
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r 1
2 

w
ee
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on
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 th
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ea
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r. 

W
ee
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-
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 p
ar
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an
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 w
er

e 
pr
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id

ed
 w
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%
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f i

nt
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N
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m
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et
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e 
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rv
en

tio
n 
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 c
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c 
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m
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 b
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t l
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h 
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8.
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.9
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t d
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w
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 p
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t f
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 p
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 p
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in

 (1
5%

 p
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O
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ro
te

in
 4

0%
 C

HO
)  

 W
ith

 8
 w
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 b
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w
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s f
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ra
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w
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t l

os
s w

as
 -2

.2
±1

.1
kg

 in
 th

e 
lo

w
 p
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 d
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 d
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 p
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 d
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s d

ie
t, 

Zo
ne

, 
O

rn
ish

 o
r L

EA
RN

 d
ie

t. 
 

 W
ee

kl
y 

in
st

ru
ct

io
n 

fo
r 4

 w
ee

ks
 a

nd
 th

en
 1

0 
m

on
th

 
fo

llo
w

 u
p.
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 d
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 d
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0.
  

 Re
du

ce
d 

in
ta

ke
 fr

om
 b

as
el

in
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 C
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ei
r 

co
ns

um
pt

io
n 

of
 a

dd
iti

on
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The studies included in Table 3: and Table 4: show that there is no benefit of one 

macronutrient manipulation to achieve weight loss. For example the two systematic 

reviews by Hession et al (2009) and Naude et al (2014) comparing low carbohydrate to 

low calorie diets found that there was no long term significant difference in weight loss 

achieved from low carbohydrate diets. However, adherence to low carbohydrate and low 

calorie diets was associated with clinically significant weight loss (Naude et al., 2014, 

Hession et al., 2009). In studies that achieved calorie restrictions, significant weight loss 

was achieved -4.7kg at 12 months, -4.3kg at six months and -5.8kg at 12-months 

respectively (Shai  et al., 2008, Klemsdal et al., 2010, Frisch et al., 2009). Therefore, it can 

be concluded that energy restricted diets produce similar results and there is no one diet 

that is superior in achieving this.  

 

The key element to weight loss in these studies was calorie restriction. Interestingly, 

many of these studies provided food and/or meal plans for their participants. Portion 

controlled and ready-made meal plans and/or food provision have been incorporated 

into weight loss interventions to make adhering to calorie-restricted diets easier for 

participants. Meal replacements are often introduced at the start of interventions, and 

then slowly reducing the amount used until free eating is established. As obesity is a 

chronic condition that requires long-term treatment, it is important that individuals gain 

the skills and knowledge to balance their energy intake and output on a daily basis. 

Therefore, individuals must know how to eat and prepare real food in a healthy way. A 

review by Heymsfield et al. (2003) found that low calorie diets utilizing meal replacement 

products achieved greater weight loss at 3-months (p<0.05) when compared to low 

calorie diets. However, the difference was not significant at 12-months.  

 

Breakfast consumption 

Breakfast consumption has been associated with lower daily energy density, improved 

overall diet quality and decreased risk of weight gain (Kant et al., 2008). Furthermore, 

high dietary energy density is associated with increased risk of obesity (Mendoza et al., 

2007). However, in regards to weight loss interventions there is less consistent evidence 
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that breakfast eating improves weight loss. A recent RCT investigated the effect of 

recommendations to eat or skip breakfast in adults (n=309) trying to lose weight. This 

study found no interaction between eating breakfast and weight loss despite over 90.0% 

compliance with recommendations (Dhurandhar et al., 2014). However, this study did not 

achieve significant weight loss overall. The weight loss intervention was minimal 

providing only weight loss pamphlets and advise to either consume breakfast or to not 

(Dhurandhar et al., 2014). Therefore, it is reasonable to suggest that the weight loss 

intervention was not sufficient to achieve significant weight loss outcomes. Conversely, 

the National Weight Control Registry found that successful weight loss maintainers more 

consistently ate breakfast (Wyatt et al., 2002). 

 A recent randomised parallel arm study, compared a high calorie intake at breakfast with 

low calorie intake at night as compared to the opposite meal pattern and the effect on 

weight loss. The high calorie breakfast group had a significantly greater weight loss at 12 

weeks (-8.7±1.4kg vs -3.6±1.5kg, p<0.0001) (Jakubowicz et al., 2013).  

Regularly eating breakfast has been associated with decreased risk of weight gain and 

there is some evidence to suggest that breakfast can have a beneficial effect in weight 

loss interventions. 

 

Weight loss maintenance 

In the treatment of obesity, weight loss although crucial, is only the first step. Weight loss 

maintenance is also important. Successful weight loss maintenance is generally 

considered at 10% loss of body weight at one year (Wing and Phelan, 2005).  Within the 

diabetes prevention program cohort, of those who were assigned the lifestyle program 

37% were able to maintain a weight loss of 7% body weight loss or more at the end of 

follow up. This intervention was an intensive lifestyle intervention including a 16-lesson 

curriculum delivered individually (Diabetes Prevention Program Research Group, 2002). A 

meta-analysis of RCT weight loss interventions with follow up ≥1 year, found on average 

5-9% of body weight was lost at six months which decreased to 3-6% by four years of 

follow-up (Franz et al., 2007). 
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The determinants of successful weight maintenance were explored through the use of 

the national weight control registry in the United Kingdom Wing et al (Wing and Phelan, 

2005). The factors associated with weight maintenance include: consuming a low calorie 

diet, consuming a low fat diet, doing heavy exercise and consuming breakfast. Registry 

members are estimated to consume around 1800 kcal/day, 2.5 meals at a 

restaurant/week and 0.74 meals at fast food establishments/week. The registry members 

also report frequently monitoring their weight with >70% weighing themselves 

≥once/week. Although this list is not exhaustive of the factors associated with long-term 

weight loss, they provide an interesting guide for what it takes to successfully keep 

weight off.  

 

2.5 Nutrition education to promote eating behaviour change 

Nutrition related education aims to improve eating behaviours through increasing an 

individual’s or groups nutritional knowledge. Whether increased nutritional knowledge 

results in healthier eating behaviours or not has been debated. Dietitians have extensive 

nutritional knowledge and therefore in theory should have healthy eating behaviour. This 

assumption was investigated in a cross-sectional study comparing the nutritional 

behaviour of 99 dietitians to 117 non-dietitians. Dietitians had a higher use of food labels, 

greater fruit and vegetable intake and ate less sugar confectionaries, oil and fats 

(Sugimoto et al., 2016). This suggests that nutritional knowledge does have an effect on 

food choices and eating behaviour. 

 

 A recent systematic review assessed health literacy and compliance to nutritional 

recommendations. Health literacy was significantly associated with adhering to 

nutritional recommendations such as a balanced diet and fruit and vegetable intake 

(Carrara and Schulz, 2017). The studies in this review included mostly health literacy not 

specifically nutrition literacy. The four key components of health literacy have been 

established as knowledge, skills and transformation and empowerment (Nutbeam, 2008). 

However, there has been little consensus on the definition of nutrition literacy. A review 

of the literature has revealed the following as core themes of nutrition/food literacy: 
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access, planning and management, preparation, eating, selection, knowing where food 

comes from, nutrition and language (Vidgen and Gallegos, 2014, Vidgen and Gallegos, 

2011). A definition from these themes was developed by Vigden and Gallegos, 2011 

“capacity of an individual to obtain, interpret and understand basic food and nutrition 

information and services as well as the competence to use that information and related 

services that are health enhancing.” This can be broken down into an individual’s ability 

to plan and manage, select, prepare and eat food in a way that promotes health and 

personal wellbeing. 

 

To improve food literacy, nutrition education is key. However, it is important to consider 

the nature of eating behaviour. A review by Shulz et al (2013) concluded that the 

development of both health literacy and empowerment is key to promote behaviour 

change. This is also relevant to eating behaviour change; nutrition education cannot be 

delivered without empowering individuals to use knowledge to make informed decisions.  

 

2.6 Cultural considerations for lifestyle interventions 

Worldwide there are disparities in health, with ethnic minorities experiencing higher 

prevalence of overweight weight, obesity and the chronic diseases associated with this. 

There is also a global trend of low participation in mainstream weight loss programs by 

ethnic and cultural minorities; within New Zealand it is no different with uptake of main 

stream weight loss programs low in the Māori and Pacific populations (Glover et al., 

2014b, Oster et al., 2006). 

With clear discrepancies in health of the Māori and Pacific populations the unique 

cultural and social needs of these populations should be considered in the design of the 

interventions (Ministry of health, 2016). This respectful approach will aid the acceptance, 

uptake and integration of the messages conveyed.  

As discussed, lifestyle interventions such as the Diabetes Prevention Program can 

effectively promote weight loss and reduce risk of chronic disease. However, in the 

United States these programs have reached fewer of the ethnic minorities than the 

general population. These interventions were not culturally tailored to different ethnic or 
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cultural groups within the target populations. Leading to the conclusion that these 

programs may not be relevant to minorities and not feasible to implement into their 

lifestyles.  

 

A systematic review of culturally tailored versions of mainstream T2DM prevention 

interventions in the United States of America (USA) was conducted (McCurley et al., 

2017). This review found a moderate effect of culturally tailored interventions on T2DM 

risk reduction through weight-loss. Of the five studies with the strongest effect sizes, four 

included literacy modification peer educators and one or more of the following: Hispanic 

food/recipes, cultural diabetes beliefs, family/friend participation, structured community 

input, innovative hands-on strategies (McCurley et al., 2017). Weight loss achieved in 

these studies was 5.6%, 1.3%, 4.4%, 2.2% and 4.1% respectively, which is comparable to 

weight loss achieved by other lifestyle weight loss interventions at 12 months (Wadden et 

al., 2011). A limitation of this review is that no studies compared an untailored 

intervention to a tailored intervention. However, the weight loss achieved suggests that 

these factors are beneficial to adapt for interventions focusing on ethnic or cultural 

minorities. 

 

The Māori health strategy identifies that we require culturally relevant interventions to 

achieve meaningful change in the health of these populations (Ministry of Health, 2002). 

Te Whare Tapa whā, a well-known model of how Māori view health and wellbeing was 

developed in 1982 (Mason Durie, 2001). This model of health recognises the four 

dimensions of health in Māori wellbeing. The dimensions include Wairoa (spiritual 

health), hinegaro (mental health) and whānau (family health) health in addition to tinana 

(physical health). From Te Whare tapa whā a Pacifica model of health was developed. 

Fonua has five dimensions, global/environment, community/national, physical/local, 

mental/family and spiritual/individual health (Tu'itahi, 2007). 

For Māori and Pacific Islanders, health must be addressed on all levels/dimensions to 

achieve holistic health and a healthy society. The themes of these two models are similar: 

the physical dimension of health is affected by an individual’s overall health, including 
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whānau (family) health. It is important that these models or similar models be used for 

direction in the design of healthcare interventions for these population groups.  

 

A recent study by Glover et al, evaluating the WERO stop smoking program, 

demonstrated the effectiveness of tailoring a public health intervention to the specific 

needs of the Māori and Pacific populations. This intervention focused on Pacific and rural 

Māori communities and used the combination of monetary incentives, team based 

competition and online education and support (Glover et al., 2014a). The study had a 

verified smoking cessation rate of 26% at six-months (national cessation rate for Māori 

and Pacific in supported cessation programs at six-months follow up is 19% and 14% 

respectively) showing the effectiveness of identifying the specific needs of sub groups of a 

population (Glover et al., 2014).   

2.7 Lifestyle interventions Māori and Pacific adults 

There is a void in the literature in regards to lifestyle interventions for Māori and Pacific 

adults, Table 5: shows the programs that have been carried out within New Zealand for 

these populations.
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Lifestyle interventions for Māori and Pacific Islanders have achieved little or no weight 

loss. The most significant weight loss was achieved in an intensive lifestyle intervention 

for Māori with pre-diabetes (McAuley et al., 2003). The participants in this study attained 

a significant weight loss of 3.1kg in a 4-month intervention. However, there are 

limitations to this study, firstly it had a small population group n=36. Of greater relevance, 

the intervention required a significant amount of individual support and individually 

prescribed dietary programs. This level of support is expensive, is not feasible on a larger 

scale, and therefore is not likely to be an answer to making meaningful lifestyle changes 

in New Zealand Māori and Pacific populations (McAuley et al., 2003).  

To effectively reach the populations in New Zealand that are most at risk of chronic 

diseases, the low uptake of weight loss interventions must be overcome in addition to 

making the intervention itself culturally salient. In a recent systematic review 

investigating the low rate of enrollment of ethnic and racial minorities in weight loss 

interventions in the United States, it was found that interventions including smart phone 

usage and in person contact had higher enrollments of ethnic minorities (Rosenbaum et 

al., 2017). New Zealand’s Māori and Pacific populations are over represented in low SES 

category and have a higher rate of deprivation (Ministry of Health, 2015c). It has been 

highlighted that for populations facings these challenges an online program may be 

better suited to enable access to interventions by providing flexibility around long work 

hours and/or multiple jobs (Coakley et al., 2012).  

2.6 Utilising technology to deliver lifestyle interventions 

Internet based lifestyle interventions may be a cost effective approach. The downfall is 

that many websites and diet programs do not provide science-based education. Of the 

sites that do provide science based education and programs, a reduction in interaction 

and high dropout rates have been found to negatively impact the outcomes (Womble et 

al., 2004, Harvey-Berino et al., 2002). Demonstrating this, Moore et al (2008) conducted a 

DASH (Dietary Approaches to Stop Hypertension) for health, which included a free and 

entirely online program to the employees and families of a United States company with 

nutrition advice. At 12 months, only 26% were still visiting the website, the majority of 

the dropouts were out by the 2-month marker and the average weight loss at 12-months 
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for participants with a BMI >25 (overweight) was -4.2lbs (1.9Kg) (Moore et al., 2008). 

These findings suggest that providing education alone is not adequate to maintain 

participation and promote lifestyle changes. Therefore, a balance between intensive 

personalized nutrition education, and counseling and education alone needs to be 

achieved to provide a cost effective successful weight loss program.  

A team based Internet intervention has also achieved significant weight loss 4.2 ± 3.4%, in 

a 12-week online program for Obese and overweight adults (Leahey et al., 2012). 

 

2.8 Developing the nutrition education content. 

To achieve behaviour change in regards to nutrition, an individual must have the intent to 

make a behaviour change (Ajzen, 2006). The stages of change model can be used to 

assess an individual’s readiness for behavior change (Prochaska, 1997). In addition, 

traditional models of health must also be considered to support behaviour change within 

context for specific populations groups. Readiness for behaviour change is in part affected 

by norms and beliefs, specifically cultural and social norms (Ajzen, 2006). Therefore 

nutrition education must incorporate the aspects of effective weight loss eating 

behaviours and simultaneously consider culture norms that may inhibit or promote these 

eating behaviours. Additionally an individual’s ability to perform a behaviour is important 

(Ajzen, 2006). This is of high relevance to the target population due to the over 

representation in the low SES (Ministry of Health, 2015c). Mauro et al, (2008) has 

identified some major barriers to successful obesity treatment in a comprehensive review 

and highlights the need to address these early to prevent wastage of resources resulting 

from high dropout rates and to improve long-term success (Mauro et al., 2008). These 

barriers include: acceptance of obesity as a chronic disease, SES, time constraints, 

saboteurs, comorbidities, medication, alcohol and substance abuse. Factors that may 

Sabotage an individual’s attempt to make a behaviour change could result from social or 

cultural norms. For example an individual may be ready to make a change but their 

household may not. 
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To develop nutrition education for the target population there are several factors to 

consider: firstly, national guidelines for weight loss and healthy eating; secondly, the 

eating behaviors and cultural foods of the target population; and lastly, literacy levels of 

the target population. Portion size an essential focus of education, to allow interpretation 

and implementation of widely available resources. Under reporting of energy intake is a 

common limitation of self-reported intake. Under reporting has also been found to be 

more likely in overweight or obese individuals as compared to normal weight individuals 

(Mullaney et al., 2015, Rennie et al., 2007). Specifically in New Zealand in the 2008/09 

New Zealand ANS under reporting of energy intake was higher in individuals who were 

overweight or obese 25.0%, 30.0% as compared to the overall population 16% (P=0.001) 

(Gemming et al., 2014). 

 

2.9 Summary 

Throughout this literature review it has been apparent that dietary interventions that 

achieve a calorie deficit as part of a lifestyle intervention can effectively produce clinically 

significant weight loss, and reduction in metabolic risk (Wadden et al., 2011, Wing et al., 

2011, Sacks  et al., 2009, Wycherley et al., 2012a, Shai  et al., 2008). Many of these 

dietary interventions have required intensive programs, including regular individual 

behaviour change or dietary counseling, and meal replacement products (Shai  et al., 

2008, Wing et al., 2011). This level of support is expensive, and therefore other mediums 

for nutrition education have been explored such as Internet based programs. As 

discussed, the challenge with these interventions is maintaining participation (Womble et 

al., 2004, Moore et al., 2008). Team-based interventions have been shown to be 

beneficial in lifestyle interventions (Leahey et al., 2012). 

Highlighted by this literature review is that New Zealand Māori and Pacific populations 

have a high consumption of take-away food and sugar-sweetened beverages, and they 

eat proportionately larger portion sizes (Ministry of Health, 2012a, Ministry of Health, 

2012b). These populations also have a disproportionately lower consumption of fruit and 

vegetables; have irregular meal patterns (Ministry of Health, 2017). Eating food that is 
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offered is an important cultural practice integral to social interactions and events (Glover 

et al., 2017). These are key areas to address with nutrition education to achieve the 

calorie restriction that is required within a lifestyle intervention to achieve weight loss as 

highlighted by this review. 

A limited number of lifestyle interventions for the target population have been reported 

in the literature. Furthermore, the ones that have been completed have shown minimal 

effect. To our knowledge there have been no Internet based team competitions targeting 

weight loss and healthy eating. 
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Chapter 3.0 Study manuscript 

Evaluating a nutrition education component of the Ka 
Mau Te WEHI program. 

Greer Gibson, BSc Hunt; Rozanne Kruger, PhD, NZRD; Marewa Glover PhD, Bernard Breier, PhD. 

College of Health, Massey University, Auckland, New Zealand 

3.1 Abstract  

Background: New Zealand has high rates (32%) of obesity amongst the adult population; 

Māori (50.2%) and Pacific (68.7%) populations are most affected. Lifestyle interventions 

are effective in achieving weight loss, but are often expensive, whilst group and online 

lifestyle interventions are more cost effective. 

Objectives: To develop and assess a component of the nutrition education content for 

the Internet team-based, incentivised behaviour change Ka Mau Te WEHI weight loss 

intervention for Māori and Pacific adults BMI ≥30 kg/m2 at risk of or with T2DM and/or 

cardiovascular disease. 

Methods: Three Internet team-based competitions were conducted in New Zealand’s 

North Island, with seven teams of up to seven participants (n=146) per region. The 

nutrition education was developed to address key eating behaviours associated with 

increased risk of weight gain and improve nutrition literacy. The education delivered 

through daily tips on the website and weekly challenges. Eating behaviours and nutrition 

literacy were assessed at baseline and six-months. 

Results: Although 143 participants started the program; only 41.1% (n=60) completed it. 

Key eating behaviours changed; 18.3% decrease in drinking one or more sugar sweetened 

beverages/day, mean days eating fast food decreased by -1.7±2 days (p<0.001); mean 

days eating fruit +1±1.8 (p<0.001) and vegetables +0.8±2 (p=0.006) increased 

significantly. Weight loss was not significant at six months [4.5±17.3kg (p=0.115)]. 

Conclusion: Although this program was attractive to the target population, a high 

dropout rate was evident and clinically significant weight loss was not achieved. Despite 

this, the innovative approach used for nutrition education led to significant dietary 

behaviour changes. Further research to improve retention and build on eating behaviour 

changes achieved in this at-risk population is warranted. 

Key words: Māori, Pacific Islanders, weight loss, lifestyle intervention, obese. 
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3.2 Introduction 

Obesity, the accumulation of excess adipose tissue, is a growing concern in New Zealand. 

New Zealand has some of the highest obesity rates worldwide with 32.2% of the adult 

population obese (BMI>30 kg/m2) and a further 34.4% overweight (BMI 25-29.9 kg/m2) 

(Ministry of Health, 2017). Higher rates of obesity are seen in the Māori (50.2%) and 

Pacific (68.7%) (Ministry of Health, 2017). Obesity is associated with increased risk of 

chronic disease, including Type 2 Diabetes mellitus (T2DM), cardiovascular disease (CVD) 

and some cancers (The GDB obesity collaborators, 2017, Poirier et al., 2006). This is 

associated with increased health cost and economic burden (Lal et al., 2012).  

 

The aetiology of obesity is multifactorial and individual. Factors associated with weight 

gain are; eating behaviour, sedentary lifestyle SES and genetics (Everson et al., 2002, The 

GDB obesity collaborators, 2017). Specific eating behaviours that increase the risk of 

weight gain are; high intake of energy dense foods, sugar sweetened drinks and foods, 

meals prepared outside of the home, large portion sizes, alcohol and disinhibited eating 

patterns (World Cancer Research Fund and Research, 2007, World Health Organization, 

2003). Māori and Pacific adults have been shown to be more likely to show eating 

behaviours consistent with increased risk of weight gain than non-Māori or Pacific adults 

(Parnell et al., 2011, Ministry of Health, 2012a, Ministry of Health, 2012b). 

 

In response the increasing rates of obesity worldwide the World Health Organisation has 

called for a focus of nutrition and physical activity, as these lifestyle factors have been 

strongly associated with weight gain (World Health Organization, 2003). For weight loss 

rather than weight gain prevention there are several effective approaches, lifestyle 

interventions, weight loss medications and weight loss surgeries (Wadden  et al., 2005, 

Sjöström et al., 2004, Wing et al., 2011). Lifestyle interventions are the first line approach 

for weight loss; particularly those combining dietary and physical activity components 

have been found to be more successful than either strategy individually (Wing et al., 

2011, Kirk et al., 2011). Intensive lifestyle interventions with individualised support and 

behavioural counselling have been the most effective (Wing et al., 2011). However, 
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intensive interventions are expensive and other means of lifestyle intervention such as 

internet based interventions have been explored, showing promising results (Bowes et 

al., 2017, Ackermann et al., 2006). However, Internet based interventions experience high 

attrition rates, which negatively impacts weight loss outcomes (Moore et al., 2008, 

Womble et al., 2004).  

 

Many dietary approaches to achieve weight loss both within lifestyle interventions and 

individually have been explored. Overall, dietary interventions irrelevant of the specific 

manipulation that achieve a calorie deficit successfully, achieve weight loss (Wycherley et 

al., 2012, McMillan-Price et al., 2006). Dietary interventions that achieve compliance and 

can be maintained are more successful (Wycherley et al., 2012, Frisch et al., 2009).  

 

There is a dearth in the literature regarding lifestyle interventions for Māori and Pacific 

Islanders in New Zealand. Of the available studies, modest weight loss, behaviour change 

and diabetes prevention has been achieved (McAuley et al., 2003, Coppell et al., 2009, 

Simmons et al., 2008).   

 

Therefore, the aim of this sub-study is to develop and assess a component of the nutrition 

education content for the Internet team-based, incentivised behaviour change Ka Mau Te 

WEHI weight loss intervention in Māori and Pacific Island adults. 

 

3.3 Methods 

The Ka Mau Te WEHI study is an innovative Internet team-based incentivised weight-loss 

and lifestyle competition for obese Māori and Pacific adults BMI ≥30 kg/m2, at risk of 

T2DM and/or CVD in three regions of New Zealand’s North Island. This sub-study 

evaluates selected nutrition education components of the Ka Mau Te WEHI program. The 

methods of the Ka Mau Te WEHI study have been described previously (Glover et al, 

2017). 
  



 46 

Inclusion criteria  

Māori or Pacific Island adults, 16 years or older. A BMI ≥30 kg/m2, at risk of CVD (elevated 

cholesterol in a blood test within the previous six months) and/or at risk or T2DM 

(glycated haemoglobin (HbA1c) 41-49mmol/mol), or who had been diagnosed with CVD 

or T2DM (HbA1c >50mmol/mol). Participants had to be willing to commit to the six-

month intervention and a follow up at 12 months, and needed to be willing to visit their 

doctor to complete HbA1c and cholesterol blood tests. The exclusion criteria included 

women planning a pregnancy within the next six months, having had a recent pregnancy 

within the last six months, or who were breast-feeding. People diagnosed with type 1 

Diabetes Mellitus, and people who smoked tobacco or marijuana or who used nicotine 

replacement products from any source, were also excluded.  

The further inclusion criteria for this sub-study included participants who met the criteria 

for the overall study, and had additionally completed both baseline and six-month 

questionnaires and measurements.  

Participants were recruited in teams of seven, there were up to seven teams in each of 

the three regions. Recruitment was conducted by the regional coordinators, through 

advertisement, presentations and word of mouth in each community. 

 

The Ka Mau Te WEHI program 

The program consisted of a six-month (24 weeks) competition with a follow-up six 

months later at 48 weeks. There were three eight-week competition phases in each 

region requiring anthropometric measurements to be repeated, at the end of two-

months, four-months and six-months. At the end of each phase a team in each region 

won a monetary prize, to be donated to a charity of their choosing.  The competition was 

assessed on combined team weight and waist circumference loss and lifestyle behaviours. 

The lifestyle behaviours were scored on completion of daily and weekly challenges. 

Each region had a regional coordinator who worked in a local primary healthcare 

organization (or similar) in the target community.  

The WEHI webpage was the main source of information/education. Lifestyle tips were 

posted each day; these were mainly written by the principal investigator of the WEHI 
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program. For the purposes of the sub-study, the researcher wrote daily tips appropriate 

for the topics under investigation.   

Each participant was given a program diary with the nine daily challenges in it; five of 

these challenges were nutrition-related. The nutrition related daily challenges 

encouraged exclusion of sugar sweetened beverages, sugar sweetened foods and fast and 

fried food; they encouraged the consumption of water before each meal, 3+ servings of 

vegetables/day and healthy plate model main meals.  

 

Daily tips 

The daily tips for this sub-study were designed to match current Ministry of Health Eating 

and Activity Guidelines for New Zealand adults and the Eating for a Healthy Heart from 

the Heart foundation (Ministry of Health, 2015, Heart foundation, 2013). The daily tips 

aimed to assist the participants in achieving maintainable behaviour-changes, increase 

knowledge on nutrition, motivation and assist in weight loss. The daily tips also provided 

information barriers that the participants would face in this program. 

The topics of the daily tips provided by this sub-study are shown in Table 6: 
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Table 6. Daily tip topics and the relevant Ministry of Health guidelines. 

Ministry of health eating and activity guidelines Daily tips 
Choose and prepare foods: 
That are low in salt Sodium facts 

Sauces and alternative 
favouring ideas 

Label reading 
With little or no added sugar Sugar content in drinks 

Keeping sweet treats as treats 
Label reading 
Sauces and alternative 
favouring ideas 

With unsaturated fats instead of saturated fats Good and bad fats 
Healthy Christmas barbeque 
recipes 

That are mostly whole and less processed What’s all the fuss about fibre 
How to have regular toilet 
habits 

Eat a variety of foods each day Complete meals 
Eat some, legumes, nuts, seeds, fish, poultry and/or red meat Protein, what you need 

Eating well at barbeques 
Eat plenty of fruit and vegetables Festive summer salads 

Eating well at barbeques 
Complete meals 

Limit processed meat and red meat Eating well at barbeques 
Keep intake low of alcohol Safe alcohol consumption 
make water your first choice of drinks Sugar content of drinks 

How to have regular toilet 
habits 
Eating on the road 

Achieve and maintain a healthy body size Portion sizes 
Weight loss plateaus 

Additional education topics 
Mindful eating 
Breakfast meal ideas  
How to get back on track after the holidays 
How to look after yourself over Christmas 
The meaning of food energy 
Healthy and filling lunch ideas 
Finding the time to be healthy 

 
 

Weekly challenges 

The nutrition-related weekly challenges were designed to aid each participant’s progress 

in weight loss and food literacy. The weekly challenges provided by the sub-study are 

shown in figure 2: 
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Figure 2. Food and nutrition weekly challenges 

 

Ethics 

All participants received anonymised identification codes, which were used to enter 

results for all information. All participants received an information sheet (appendix C) 

explaining the study, and completed and submitted a written consent form (appendix C). 

Participants were offered the transcript of the focus groups if they wanted to review it. 

This study was conducted according to the declaration of Helsinki guidelines for 

interventions. All activities involving human subjects/patients were approved by Northern 

B Health and disability ethics committee (16/NTB/101).  

 

Study setting  

In the three separate competition areas Northland, Manawatu and South Auckland, one 

competition consisting of up to seven teams was conducted. The areas were chosen due 

to high population density of either Māori or Pacific Island individuals. 
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Data collection and management 

Research tools 

The information used to meet the objectives of this sub-study are shown in Table 7:  

Table 7. Information used to meet the proposed outcomes of the sub study. 

Outcome topic Information source 

Eating behaviour Baseline and six-month questionnaire 

Daily challenges 

Weekly challenges 

Focus groups 

Food literacy Baseline and six month questionnaire 

Weekly challenges 

Anthropometric measurements Baseline, two-month and six-month 

 

Participants completed lifestyle questionnaires at baseline and six-months, challenges 

through the intervention and the focus groups after the six month intervention.  

Questionnaires 

The questionnaire included 55 questions to assess demographics, eating behaviour, 

cooking behaviour, food literacy, alcohol use, stress and sleep, perception of weight, food 

security and exercise behaviours of each participant. The baseline questionnaire can be 

seen in Appendix C. The nutrition related aspects of the questionnaire included questions 

from the New Zealand ANS (University of Otago and Ministry of Health, 2011b) and was 

adapted to reduce participant burden. Adaptions were also made to increase relevance to 

the New Zealand Māori and Pacific population. The questionnaires were completed 

individually; regional coordinators were present and available to assist with questionnaire 

completion.  

Weekly challenges 

The weekly challenges that were designed to assess knowledge or behaviour included 

team and individual challenges. Each team received a score for how many team members 

completed each weekly challenge; the accuracy of answers did not affect the competition 

points. 
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Anthropometrical measurements 

Research assistants measured height at baseline and weight and waist circumference at 

baseline and six months. The mean of three measurements was used as the final 

recorded measure. The same type and brand of measuring tapes and scales were used at 

baseline and six-months. The teams themselves recorded two-month and four-month 

weights on the same set of scales with the same instructions. 

Focus group 

The two focus groups were conducted in the South Auckland region (n=7 participants), 

following the completion of the six-month intervention and before the 12-month follow 

up. The aim of the focus group was to understand how the participants perceived the 

delivery of this intervention and included discussion on enablers, barriers and behaviour 

changes they did or did not make. The focus groups were conducted by two members of 

the Ka Mau Te WEHI research team. There was a structured schedule developed for the 

focus group with pre-planned prompts. The sessions were conducted in familiar locations 

to the participants and were recorded by two devices. The sessions lasted for 

approximately two hours each and were concluded with a shared meal provided by WEHI. 

 

Data handling and analysis 

The questionnaires and weekly challenge results were entered into excel, double coded 

and spot-checked for accuracy. Missing data was coded consistently throughout all data 

sheets and excluded from analysis. The first answer was coded for multiple responses. 

From the questionnaire a food-ranking question was excluded due the majority of 

participants misunderstanding the question. 

Breakfast foods reported by the participants in the questionnaires were coded into 17 key 

food groups (appendix A) and further into macronutrient groups and combination of 

groups as appropriate for breakfast meals. Complete meals were coded for breakfast 

meals that included a carbohydrate, fruit/vegetable and a protein source. 

Questions on frequency of intake or were analysed as means for scale data and frequency 

and percentage for categorical data.  
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Data for all nutrition related aspects were further coded into groups that were 

comparable to the Ministry of Health eating and activity guidelines and the Heart 

Foundation Eating for a healthy heart guideline for health professionals (Ministry of 

Health, 2015, Heart foundation, 2013). Percentage of participants meeting the Heart 

Foundation and MoH guidelines was calculated at baseline and six months.  

Knowledge related questions from both the weekly challenges and the questionnaire 

were coded into correct and incorrect categories.  

Anthropometric results were compared at baseline between completers and non-

completers. Additionally, change from baseline to six months for al completers and for 

men and women. 

IBM SPSS statistics package version 24 (IBM corporation, New York, USA) was used and 

Microsoft 2010 excel was used for statistical analysis. Continuous data were tested for 

normality using the Kolmogorov-Smirnov and Shapiro Wilk test. Non-normally distributed 

data were log transformed, retested for normality and reported as a geometric mean ± 

SD.  If log transformed data were not normally distributed it was reported as median 

(25th, 75th percentile).  

Within group comparison between baseline and six months periods were conducted 

using paired two tailed t-tests and comparisons between groups were conducted using 

two tailed independent t-tests. For non-normally distributed data between-group analysis 

was conducted using independent sample Mann-Whitney U tests. For within-group 

comparison of non-normally distributed data Wilcoxon signed-rank tests were used. 

Statistical significance was determined at P<0.05. Categorical data was reported as 

frequency and percentage. 

The focus groups were analysed using qualitative analysis. The key themes of the focus 

group were website usage, motivators to participate in the program, motivators within 

the program, the impact of the team-based competition, barriers to participation, 

challenging aspects of the program, helpful aspects of the program, behaviour change 

and feedback.  Qualitative research is designed to form theories (Sandelowski, 2010). 

Therefore a degree of interpretation was conducted in the presentation of the results. 
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The answers for each key theme were grouped, and key themes of the answers were 

reported with quotes.  

 

3.4 Results 

Study population 

For this program, 182 participants were recruited and screened, with 143 starting the 

program. Forty- seven participants came from Northland, 49 from Manawatu and 47 from 

South Auckland. Figure 3: shows an overview of participant completion of the 

competition.   

 

Figure 3. Participant flow chart 

Only 60 participants met the inclusion criteria for this sub-study investigating the food 

and nutrition related aspects. Baseline participant demographics are described in Table 8:  
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None of the demographic parameters were significantly different between completers 

and non-completers of the study, except for gender. Although the proportion of males 

and females were the same in the two groups, the males who completed the program 

were significantly older (p=0.03). 

Nutrition education content provided 

 Nutrition education was delivered in two forms; the daily tips and the weekly challenges. 

The daily tips were not assessed. Nutrition related daily tips included, but were not 

restricted to the following topics: sugar content of beverages, how to reduce sodium 

intake, healthy alternatives to meals and mindful eating .Weekly challenges were either 

individual or completed as a team. Table 9: shows the topics of the nutrition-related 

weekly challenges in the order that they were completed, and completion numbers.  

Table 9. Weekly challenge topics and completion over time 

 

 

 

 

 

 

 

 

 

 

 

Challenges four, five, six and seven were nutrition education content to contribute 

towards nutrition literacy. Challenges one, two, three and eight were challenges both for 

education and assessment. Completion of weekly challenges reduced considerably over 

the duration of the program with challenges from only 5.0% of participants received for 

challenge eight. 

  n=146   

 Topic Challenge Recorded* 
Evidence 

submitted# 

1 Eating behaviour Meal portion sizes 79 74 

2 Food literacy Reading food labels 77 80 

3 Food literacy Food groups 80 69 

4 Food literacy 
Food environment –comparing healthy food outlets 
to unhealthy outlets near work or home 46 31 

5 Food literacy Healthy version of traditional recipe 36 41 

6 Eating behaviour What are you having for breakfast and snacks 62 47 

7 Food literacy Weighing out portion sizes 15 6 

8 Eating behaviour Meal portion sizes 16 8 

*Recorded on team webpage #Challenge sheets received by sub-study  
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Food literacy as assessed by questionnaire and weekly challenges 

Understanding of food and food groups 

Participant understanding of food and food groups was assessed from both the 

questionnaires and the weekly challenges. Understanding of energy density of food 

increased from baseline to six months. There was a 13.0% (n=8) increase in part being 

aware that chocolate ice cream is an energy dense food as compared to popcorn, 

strawberries and carrot sticks to 60.0% (n=32). The weekly challenge, “What type of food 

is it”, assessed knowledge of food groups, where certain foods needed to be classified 

into appropriate food groups. The majority of teams were able to correctly classify most 

of the foods, as shown in Figure 4:  

Figure 4. Weekly challenge what type of food is it results 

 

Understanding food labels 

The most commonly misclassified group was legumes. Specifically chickpeas and lentils, 

which were most frequently misclassified as grains. Full results for this challenge are in 

appendix B. The weekly challenge “Reading food labels”, assessed label reading 

knowledge. Figure 5: shows the results of this challenge.  
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The majority of teams were able to answer four out of five questions correctly. Lack of 

knowledge was apparent regarding grams of sugar per teaspoon and how to compare 

products by quantity per 100g. Participants were also asked what on the front of food 

labels could help them to choose healthier foods. The most common result to this 

question was the heart foundation tick. 

 

Food preparation 

Food preparation knowledge was assessed only in the questionnaires. Figure 6: shows 

individual questionnaire results at baseline and six months for food preparation 

knowledge. 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Weekly challenge, reading food labels 

Label reading  n=44 
 Correct Incorrect  

KJ/serve 39(88.6) 5(11.4) 
grams/100g 42(95.5) 2(4.5) 

Grams sugar/teaspoon 29(65.9) 15(34.1) 
Salt in ingredients 43(97.7) 1(2.3) 

Comparing foods by per 100g 31(70.5) 13(29.5) 

What on the front of food labels can you use to 
help choose healthier foods 

  

Heart foundation tick 28(63.6) 
Health star rating 7(15.9) 

Lite or reduced 5(11.4) 
Nutrition information panel 4(9.9) 

Free or zero 3(6.8) 
Accredited organic 2(4.5) 

KJ: kilojoules 
g: grams  
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Figure 6. Knowledge of food preparation at baseline and six months 

 

At baseline the majority of participants correctly identified healthy and unhealthy cooking 

methods. From baseline to six-months the addition of salt and fats to foods reduced. 

 

Eating behaviour questionnaire 

The baseline and six-month questionnaires were used to assess eating behaviour change. 

The following results are from the completers of the program (n=60), (full results can be 

found in appendix B).  

Beverage consumption 

Figure 7: shows change in sugar beverage consumption from baseline to six months. 

 

 

 

 

 

n=60 
Question Baseline Six months 

n(%) n(%) 
Healthy cooking methods Correct Incorrect 

Deep fry vs stir fry 54(90.0) 56(93.3) 
Shallow fry or roasted 46(76.7) 48(80.0) 

Steamed or boiled 55(91.7) 52(86.7) 
Grilled or pan fried 50(83.3) 49(81.7) 

Healthiest cooking method 41(68.3) 29(48.3) 
Unhealthiest cooking method 51(85.0) 47(78.3) 
How often do you add salt to food after it has been prepared? 

Never/rarely 26(43.3) 28(46.7) 

Sometimes 12(20.0) 19(31.7) 
Often/all the time 22(36.7) 11(18.3) 

How often do you choose low or reduced fat foods? 
Everyday 5(8.3) 6(10.0) 

2-3 times per week 20(33.3) 16(26.7) 
1-2 times per months 13(21.7) 24(40.0) 

Once per month or less 19(31.7) 9(15.0) 
How much butter, margarine or meat fat do you usually add to 
bread or potatoes 

None 1(1.67) 7(11.6) 
One level teaspoon 14(23.3) 20(33.3) 

One heaped teaspoon or more 44(73.3) 28(46.6) 
Not all percentage will add up to 100% due to missing responses 
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Figure 7. Sugar sweetened beverage consumption baseline to six months 

From baseline to six-months there was a 15.0% (n=9) increase in participants who stated 

they never drink sugar sweetened beverages, and an 18.3% (n=11) decrease in those 

drinking one or more sugar sweetened beverage per day. At baseline, 28% (n=17) 

participants did not drink alcohol at all. Of those consuming alcohol (n=43, 71.7%), 58.3% 

(n=35) did so once a month or less, and 8.3% (n=5) drank alcohol once or more per week. 

At baseline, the mean (±SD) number of drinks consumed in one drinking day was 5.2±3.9 

with no significant change at six months (p≥0.05) (2-tailed paired t-test). Mean daily 

water consumption increased significantly (P=<0.05) at six-months however only 20.0% 

(n=12) of the participants drank ≥2L/day. 

 

Breakfast eating behaviour 

Breakfast eating patterns at baseline and six months are shown in Figure 8:  

Figure 8. Change in food groups in the breakfast meal at baseline and six months 
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An increase of 13.3% (n=8) was evident in those who ate a complete meal at breakfast, 

consisting of a protein, carbohydrate and fruit or vegetable. Those consuming only 

carbohydrates for breakfast decreased by 15.0% (n=9) at six months. Fruit within the 

breakfast meal increased from baseline 27.2% (n=14) to 40.4% (n=21) at six months. 

Legumes, nuts and seeds increased by 7.5% (n=4). Added sugar and fat decreased by 

15.1% (n=8). 

Table 10: shows the changes in eating behaviour regarding foods from the key food 

groups from baseline to six-months. The number of days eating fruit, vegetables, legumes 

and fresh seafood increased significantly (P=<0.05), whilst the number of days eating fast 

food, snack chips and/or crackers and desserts decreased significantly (P=<0.05). There 

was no significant change in the mean number of days eating breakfast. Additionally from 

baseline to six months there was an 18.3% (n=11) increase in participants choosing ½ a 

cup of pasta over 1 or 2 cups.
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Anthropometric changes 

Anthropometric measurements were compared at baseline, two-months and six-months 

to assess the effectiveness of the lifestyle program. Table 11: shows the mean weight 

change and significance at each time point for all completers.  

Table 11. Anthropometry at baseline, two months and six months 

 

The only significant reduction in mean weight and waist circumference (P<0.05) occurred 

between baseline and two months. Table 12: shows anthropometric changes between 

baseline and six months for males and females separately.  

Table 12. Anthropometric change from baseline to six-months, males and females 

Male 
Baseline Six-month Difference P-value 

n=11 

Weight1  132±2^ 128.3±0.4 -0.08±1 0.072 

Waist circumference1 (cm) 131±15.3~ 128.9±15.6~ -2.8±6.8 0.195 

BMI2 (kg/m2)  42.1(38.8, 53.8)# 41.2(38.4, 51.2)# 0.062 
Female 

n=49 

Weight1  109±1.2^ 104.9±1.2^ -0.1±0.2 0.001* 

Waist circumference1 (cm) 116.9±12.8~ 110±14.7~ -6.9±9 <0.00* 

BMI2 (kg/m2) 40(35, 45.1)# 38.2(34, 43.8)# <0.00* 
^Geometric mean±SD 
~Mean±SD 
#Median (25,75) 

*Statistical significance P<0.05 

1Paired samples t-test 
2Wilcoxon signed rank test 
BMI: Body mass index 

    N=60   

 Baseline^ Two 
months# 

Six 
months 

Change: Baseline - 
two months 

Change: Two 
months –six 

months 

Change: Baseline-
six months 

Mean±SD Mean±SD Mean±SD Mean±SD Sig Mean±SD Sig Mean±SD Sig 
Weight 

(kg) 115±22.4 106.7±16.9 110.9±21.9 -6.7±21.3 0.046* -3.7±20.2 0.23 -4.5±17.3 0.115 

BMI 
(kg/m2) 41.5±7.3 38.7±5.8 40±7.4 -1.9±7 0.084 0.8±6.7 0.42 -0.8±6.4 0.472 

WC (cm) 119±14.6 109.6±12.6 113.6±16.4 -8.8±16.2 0.001* -4.3±16.8 0.11 -0.01±13 0.995 
^N=143 
#N=92 
*Statistical significance at P<0.05 
WC:Waist circumference 
BMI:Body mass index 
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When separating the results for males and females, it was clear that there was a 

significant decrease in waist circumference (p<0.00), BMI (kg/m2) (p<0.00) and weight 

(p=0.001) from baseline to six months for females. For males there was no significant 

change in any of the parameters. 

 

Focus groups 

Two focus groups were conducted with participants from two different teams in the 

South Auckland region (n=7). One team was more successful in the competition winning 

two of the phases as compared to the other team who won none. The key themes and 

findings are presented below. The full themes can are in Appendix C. Quotes from the 

focus groups will be presented in italics. 

Website usage 

Over the course of the program website usage decreased, some participants only looked 

at the website once or twice over the six-months and others went on less as the program 

went on.  

“yea I went on the website.. once maybe twice” 

Motivators to participate in the program 

Participant’s reasons for starting the program were varied; some participants wanted to 

lose weight, whilst others wanted to do the program to spend more time together as a 

family. 

Motivators within the program 

A key motivator for behaviour change was the competition and the points. The 

participants were competitive. Their determination to earn points led to participants 

avoiding situations where they were likely to overeat or loose points by having sweet 

food or drinks. For example going on holiday and out for dinner. 

“When I go to other places I dine out or at church where we normally have a lot of 

food, I am normally mindful that I shouldn’t be having that and I’m considerate of 

the members of the program” 

The WEHI diary was another key motivating factor; participants from both groups stated 

that it was an important tool to maintain motivation. 
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“The useful tool was having that book the WEHI book… I think that was quite an 

encouragement” 

“You know what the driving force was, it was that piece of paper that you had to 

tick every day and if you didn’t get a tick then to me that was a fail” 

The effect of the program being a team based competition 

 When asked if they stayed for the whole program the competitive drive was again 

apparent. 

“How else were we going to win?”  

Not winning some of the competition phase’s had a large impact on many of the teams. 

The two teams interviewed had different responses to not winning the first phase. For 

the winning team this provided extra motivation to win the next phase.  

“That’s when the game face turned on for real, ..I felt like we got ripped off” 

For the other team the motivation moved from winning the competition to doing the 

program for them. 

“I think the first three months it was all about you know the group getting that 

because it was about the prize, for me personally not getting the prize it was a bit 

discouraging… continuing for the next three months it was more your personal 

importance”  

The participants who won two of the phases stated that they stayed involved for the 

duration of the program. The team that did not win a phase were not as consistently 

involved.  

Barriers to participation 

Participants in the team that did not stay involved for the whole program stated that 

family and financial stress were barriers to participation. These situations included 

extended family moving in over the duration of the program and a family situation 

occured that resulted in debt and significant levels of stress, thereby impacting their 

outcomes. 

“But throughout the journey I had a bit of a relapse based on family issues” 
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A major challenge identified by both teams was the holiday season, with multiple 

celebrations and barbeques. Over this time the participants found it more difficult to 

complete the daily or weekly challenges and to maintain weight loss.  

“I just kinda dwindled towards December that was a really hectic time” 

One team decided to enjoy the holiday season and not focus on the program. 

“But you know during that Christmas period it was hard but we made a point of 

saying ok all things off” 

Challenging aspects of the program 

The daily challenges that the participants in both focus groups found the most difficult 

were sugar-sweetened beverage free days, fast and fried food free days and sweet treat 

free days. All participants agreed that getting together each week, as a team was difficult. 

Remembering to look at the daily tips on the website was a common challenge. The 

reasons mentioned for this were twofold; firstly, the fact that a website had to be 

accessed to receive nutrition information, and secondly that the tips were not easy to 

find and access on the website. Participants often requested to have the tips sent to them 

via email in order to bypass this activity.  

Helpful aspects of the program 

The WEHI diaries have been mentioned above as a helpful tool. In addition, the daily tips 

were enjoyed by participants that did visit the website regularly, especially the tips that 

focused on stress management, portion sizes and sugar content of drinks. Participants 

also enjoyed the cooking challenges and the food environment challenge.  

“On the website there was a post that went up that had like sugar intake that was 

great to see like fruit punch it showed how much sugar was inside that”. 

“It was an eye opener to see how many fast food joints were just sort of next door” 

Behaviour changes 

Mixed results were apparent when exploring the participant’s ability to change portion 

sizes. The winning team members reported that they were successful and ate according 

to the plate model. However, a member of this team was cooking the majority of the 

meals and providing them to her team members in set portion sizes. 
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“So I would make all the meals for all of us so I could make up to ten meals a day 

and that was ten of lunch and ten of dinner for all of us and trying to keep it 

healthy” 

 Conversely, the non-winning team members stated that changing portion sizes was 

challenging and they were not successful in eating smaller portions.  Despite this struggle, 

these team members were able to identify during the focus group session that they had 

made multiple lifestyle changes. These changes included having vegetables each day, 

cutting out sugar sweetened beverages and having vegetables at work meals. 

Interestingly, prior to the focus group, this team was unaware of the changes that they 

had made.  

“So we’ve kept with water in my home and all my visitors know that” 

“Out of all the things of all the points I really enjoyed eating the vegetables, so 

there is a vegetable shop across the road and so just instead of buying a pie at 

lunch… I would have a tin of tuna and make a salad” 

 

Feedback 

Common feedback was that an app would have been more user-friendly compared to a 

website, and that notifications to check the daily tips would be helpful. Further common 

feedback was the lack of celebration at each phase for both winning teams and non-

winning teams. Participants felt they had put a lot of effort in, and felt that this was not 

recognised.  

“I found it hard working the website in terms of I had to remember to jump on the 

website but everyone had cell phones so if I had an app that gave you an alert you 

had no choice to check your alert so I felt that  would have been a more engaging 

way”. 

“..for me well the luxury of time also being part time and having two kids under 5 I 

found it a really struggle to fill out the forms and then scan and then upload it. I 

think it would have been much easier if it was an app” 
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3.5 Discussion 

Participant demographics and dropout rates 

The large number of participants recruited (n=182), suggests that the Ka Mau Te WEHI 

program was attractive to the target population and culturally salient by design. This 

could be attributed to the use of Te Whare Tapa Whā Māori model of health and Fonua a 

Pacific model of Health that was utilized in the design of this program (Durie, 1994, 

Tu'itahi, 2007). Culturally tailoring lifestyle interventions also shown to be an effective 

way to recruit cultural and ethnic minorities globally (McCurley et al., 2017). Fonua has 

five dimensions, global/environment, community/national, physical/local, mental/family 

and spiritual/individual health (Tu'itahi, 2007). The consideration of individual health as a 

whole align between Te Whare tapa Whā and Fonua. The aspects of the two models will 

be discussed using the aspects of health outlined in Te Whare tapa Whā. Te taha tinana 

(physical health), was addressed through the encouragement to eat healthy foods, avoid 

unhealthy foods and to do regular physical activity. Te taha hinegaro (mental health) was 

addressed through providing the participants with knowledge to empower them to make 

changes.  In regards to te taha whānau (family/social health) a team-based intervention 

provides social support for the individual and the use of community health workers to 

recruit and support participants.  Health workers have been successfully used for 

recruitment of specific cultural communities both in New Zealand (Glover et al., 2013) 

and the United States of America (USA) (Buckley et al., 2015, Gutierrez et al., 2014). Te 

taha wairua (spiritual health) is much harder to address within a six-month lifestyle 

intervention. Especially considering the deep-rooted history of colonisation within New 

Zealand that has resulted in the loss of key cultural practices in regards to the gathering 

and preparation of kai (food) (Tapera et al., 2017).  

 

Eighty-one percent of the participants that started the program were female and only 

19% were male. There have been similar findings in lifestyle interventions within New 

Zealand and internationally. Two studies within New Zealand recruited 33% and 36% 

males respectively (Coppell et al., 2009, Simmons et al., 2008). A United Kingdom (UK) 

and US study only recruited 13% and 32% respectively (Bowes et al., 2017, Diabetes 

Prevention Program Research Group, 2002). 
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 A large number of participants did not complete six-month measurements and/or 

questionnaires (58.0%). Therefore, the small number that met the inclusion criteria did 

not allow for comparison between regions, ethnicities or teams. The dropout/non-

completion rate was higher than that of other Internet based lifestyle interventions, 

which achieved dropout rates of only 10-18% (Bowes et al., 2017, Folta et al., 2009). 

However, Moore et al (2008), found that only 25.9% were still active on the website at 

12-months. The two with higher retention rates provided higher levels of individual 

support. This suggests that to utilise the economical design of an Internet based 

intervention, further behavioural support may be required.  

 

Main findings 

Nutrition education content 

The nutrition education topics developed for this sub-study were tailored to the eating 

behaviours of the target population, provided culturally relevant food examples and 

addressed challenges that the participants may face. Additionally it was informed by 

evidence based MoH and Heart Foundation guidelines (Ministry of Health, 2015, Heart 

foundation, 2013). A variety of different dietary manipulations such as low carbohydrate 

diets that are not based on national guidelines can also produce significant weight loss 

(Frisch et al., 2009, Shai  et al., 2008). However, mixed nutritional messages that are 

prevalent in the developed world can result in confusion and doubt of science-based 

recommendations in the general population (Nagler, 2014, Dodds and Chamberlain, 

2017). Therefore, in the interest of participants understanding of key healthy eating 

behaviours, consistency in nutritional messages developed by this sub-study using 

national guidelines may have been beneficial. 

The key nutritional messages throughout this intervention were to increase fruit, 

vegetable and beneficial fat intake, to decrease fast food, sweet food, sugar sweetened 

beverages, and to reduce portion sizes. This is similar to the advice provided in successful 

lifestyle interventions such as the Diabetes Prevention program and a diabetes 

prevention lifestyle intervention within New Zealand (The Diabetes Prevention Program 

Research Group, 2002, McAuley et al., 2002). In contrast to these studies where the 
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nutrition education was not delivered in person or in individual sessions, therefore uptake 

and understanding of the education for this sub-study was self-directed. 

 

Nutrition literacy 

Several aspects of nutrition literacy were assessed. However, nutrition literacy was not 

assessed using a validated tool. At baseline most participants correctly answered 

questions of key nutrition literacy topics, for example identifying healthy and unhealthy 

cooking methods. Food groups were well understood, with the exception of legumes. 

Legumes are not a cultural food for these populations, which may explain this result. 

Label reading was assessed in a weekly challenge; most teams were able to answer 80% 

correctly. However, the key practice of label reading to compare foods by 100g was 

commonly not achieved. The concept of energy density was also more challenging. 

However, there was a 13% improvement in identifying energy dense foods at six months. 

Label reading was not assessed before and after the intervention. However, the results of 

both label reading and energy density are comparable to the outcome of a nutrition 

education study that improved correct results from 55% pre intervention to 70.0% correct 

post intervention (Hawthorne et al., 2006). 

 

Eating behaviour  

The program achieved significant changes in key eating behaviours that are associated 

with weight gain and disease risk (World Health Organization, 2003).  

Servings per day of fruit and vegetables increased by (0.9±1.5, p<0.001) and (2.3±1.2, 

p=0.002) respectively. However, by six-months only 50.0% of participants met the MoH 

guidelines for vegetable intake. Conversely, 73.3% of the participants met the guideline 

for fruit intake. A recent RCT in USA, found that nutrition education with provision of fruit 

and vegetables increased fruit consumption. Whilst, education alone did not, and did not 

significantly increase vegetable consumption either (Honrath et al., 2018). The higher 

uptake of fruit consumption than vegetables in this study could be related to taste 

preference and seasonal availability. The increase in both fruit and vegetables in this 

study could be due to the focus on vegetable consumption in the daily challenges. 
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Eating occasions of fast food decreased by (-1.7±2, p<0.001). Despite this by six months 

only 45.0% of participants met the Healthy heart guidelines of once or less per week 

(Heart Foundation, 2013). In comparison, in the ANS 2008/09 41.7% and 36.7% of Māori 

and Pacific adults consumed takeaways less than once per week (Ministry of Health, 

2012a, Ministry of Health, 2012b). The ANS is based on the entire Māori and Pacific adult 

population, whilst this study only included Māori and Pacific adults with a BMI of 30 and 

over in the selected areas. These differences may have resulted in a higher initial 

consumption rate of takeaway food in this sample. The reduction is still a significant 

achievement.  

 

At baseline 63.4% of participants were having sugar-sweetened beverages more than 

once per week. At six-months this decreased to 31.7%. Comparatively in the ANS 2008/09 

37.8% and 40.7% of Māori and Pacific adults reported having sugar-sweetened beverages 

less than once per week (Ministry of Health, 2012a, Ministry of Health, 2012b). Not only 

did sugar sweetened beverage consumption decrease, it decreased below the intake of 

the overall New Zealand Māori and Pacific populations. This finding may have been 

prompted by the specific nutrition education messages and the focus within the daily 

challenges over the period of the intervention leading to changes in nutrition literacy and 

behaviour change. 

 

There was no significant change (p=0.5) in the mean days eating breakfast from baseline 

(4.4±2.4) to six months (4.6±2.6). Only 43.3% of participants were eating breakfast every 

day. This is lower than Māori (48.5%), Pacific (45.2%) and adults overall (60.0%) (Parnell 

et al., 2011). Skipping breakfast has been associated with increased levels of obesity (Ma 

et al., 2003, Megson et al., 2017). As this study included only participants classified as 

obese this may explain the lower rate of daily breakfast consumption apparent from 

these results. Of interest, there was a greater than 90% compliance rate with 

recommendations to consume breakfast in the study by (Dhurandhar et al., 2014) in 

Sweden. Comparatively, the low number of participants eating breakfast at six months in 

WEHI (43.3%) could be explained by the lack of formal nutrition education on this topic in 

this study. There were only daily tips provided on this topic and it was not one of the daily 

challenges.  
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In comparison to the dietary changes achieved in this sub-study the three-year long Ngati 

and Healthy diabetes prevention program for rural living Māori conducted by Coppell et 

al (2009) showed an increase in wholegrain consumption in females. However, no other 

dietary changes were significant including fruit and vegetable intake (p>0.05) (Coppell et 

al., 2009). The key eating behaviours discussed here with the exception of breakfast and 

fruit were the focus of the daily challenges. As there was a significant improvement in 

these eating behaviours this may suggest that the daily challenges were a key driver in 

the behaviour changes seen in this sub-study. 

 

Not visiting the website regularly was reported by focus groups participants.  As a result, 

participants may not have read the daily tips that addressed the importance of breakfast 

consumption. Energy intake was not measured in this sub-study. Nor was it a specific 

focus in the daily challenges. However, a calorie deficit from energy in versus energy out 

is important to achieve weight loss (Frisch et al., 2009, Klemsdal et al., 2010, Sacks  et al., 

2009). The participants may not have prioritised eating behaviours that were not clearly a 

daily challenges such as eating breakfast and overall energy consumption. It is possible 

that participants may not have comprehended the importance of breakfast, or how to 

achieve a calorie deficit for weight loss. 

 

 

Anthropometry 

The overall weight loss at six months was not statistically significant (-4.5±17.3kg, 

p=0.115). When separated by gender the female group had a statistically significant 

reduction in weight (-0.1±0.2kg, P=0.001), waist circumference -6.9±9cm, (p<0.00) and 

BMI (p<0.00). Mean waist circumference for women was still above the cut-off for 

increased chronic disease risk at six months (110±14.7cm) (Ministry of Health, 2012c). 

The weight loss achieved in this study was lower than that achieved in other lifestyle 

interventions worldwide and not clinically significant. At the lower end an Internet only 

lifestyle weight loss program achieved a -1.9kg (95% CI -2.2, -6.2, p<0.001) weight loss at 

12 months in obese adults (n=52) (Moore et al., 2008). Comparatively, participants in the 

intensive lifestyle intervention arm of the DPP achieved a -5.6kg (p<0.001) (Diabetes 
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Prevention Program Research Group, 2002). Within New Zealand culturally tailored 

lifestyle interventions have had mixed results; three have failed to achieve statistically 

significant weight loss (Coppell et al., 2009, Simmons et al., 1998, Simmons et al., 2008 

(Coppell et al., 2009, Simmons et al., 1998, Simmons et al., 2008). Conversely, a four 

month diabetes prevention lifestyle intervention for Māori adults (n=36) achieved a 

significant weight loss of -3.1kg (95% CI -4,-2.1) (p<0.001) and waist circumference 

reduction of -7.0cm (95% CI -9,-5) (p<0.00) (McAuley et al., 2003). Similar to the WEHI 

study 77.8% were female.  

In contrast to the WEHI study, the program by McAuley et al. (2003) included 

personalised dietary and exercise programs and support. The low level of individual 

support in the WEHI program as compared to other more successful lifestyle 

interventions may in part explain the lack of weight loss achieved in this program 

(McAuley et al., 2003, Wing et al., 2011).  

 

Participants achieved some significant dietary changes however no significant weight loss 

was achieved from baseline to six months. Acknowledging the stages of change and 

providing behavioural interventions have been identified as an important factor in 

lifestyle interventions (Wadden et al., 2011, Diabetes Prevention Program Research 

Group, 2002). Additionally, the theory of planned behaviour theorises that individuals 

must have both the intent and ability in order to perform a behaviour (Ajzen, 2006). In a 

large RCT that assessed lifestyle intervention outcomes by stages of change those who 

progressed to the action stage of change were three times more likely to achieve a 

behaviour change (Johnson et al., 2008). The lack of weight loss achieved may suggest 

that the participants were either not able or not ready to make sufficient behaviour 

changes to lose weight. These considerations were further supported in the findings of 

the program evaluation. 

 

 

Program evaluation 

It was clear that participant’s website usage decreased over time, if they used it at all. 

This finding is in line with other Internet based interventions (Moore et al., 2008, 
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McConnon et al., 2007, Womble et al., 2004). In a RCT evaluating an internet lifestyle 

intervention Womble et al. (2004) found that those using the website more frequently 

achieved greater weight loss -2.3±4.3% vs 0.6±3.1% (P<0.02). This may have also been a 

factor in the WEHI program, as it was clear from the program evaluation that participants 

lost motivation after not winning the first competition phase, and consequently didn’t 

stay involved. In contrast, those winning some of the phases remained involved and 

continued to strive to win the competition. A further barrier to participation was the 

Christmas holiday period, as is clear from the high dropout rate.  

 

Motivators to participate 

The reason participants joined the program were varied, and were mostly not about 

achieving weight loss. Some wanted to lose weight and others joined to support family 

members or merely to win the competition. The more successful teams within the 

competition were all highly competitive. When asked what kept them going, winning was 

the overall factor. Weight loss appeared not to be the primary motivating factor for some 

participants. Therefore these participants may not have had the intent to make the 

necessary behaviour changes to lose weight (Ajzen, 2006). 

 

Within the program, the WEHI diary was agreed by all focus group participants to be a 

key-motivating factor. This aligns with the finding that personal monitoring and goal 

setting is an important factor to successful eating behaviour change in weight loss 

interventions (Acharya et al., 2011).  

 

Eating behaviour 

Uncertainty on what to eat was a key problem area for participants in this study, 

particularly appropriate food choices and ideas for healthy meals. In contrast, a study by 

Murphy et al maintained higher participation rates by providing two-weekly group 

cooking sessions facilitated by dietitians where unfamiliar foods were introduced and 

desirable eating patterns were discussed. This allowed participants the opportunity to 

discuss their specific dietary challenges, therefore supporting behaviour change (Murphy 

et al., 2003).  
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In this sub-study, one of the team members of a successful team cooked and plated up 

two meals a day for the majority of their team, thereby taking care of the issues around 

portion sizing and food choice for the team. This is a clear representation of 

manaakitanga (to show respect and care for others) which is a culturally appropriate and 

kind action of this participant. However, the long term implication of this  may have 

negatively impacted the team members as this is not sustainable following the 

competition. The team members did not change their own behaviour specifically, they 

were just participating and therefore may not have learnt key dietary behaviours for 

themselves.  

 

A systematic meta-analysis evaluating effectiveness of partial meal replacements for 

weight loss, also found that interventions where food was provided initially achieved 

greater weight loss (Heymsfield et al., 2003). In comparison portion sizes remained a 

challenge for participants in the other teams that were not as successful in the 

competition, and did not have the same support regarding meals.  

Work place eating behaviour had also been affected through the team competition. One 

of the teams were colleagues; being in the competition together resulted in changing the 

composition of team lunches to include salads, and less junk food being offered in the 

work place. This is in line with findings that changing work place culture is effective in 

lifestyle interventions aiming to reduce CVD risk and weight gain prevention (Racette et 

al., 2009, Fernandez et al., 2015). 

 

Overall program feedback 

A key area of critique on the competition-based program was that there wasn’t enough 

ceremony and celebration around the changes achieved by participants in this program. 

Participants wanted even small achievements to be rewarded whereas only one team in 

each competition at each phase received a prize. Furthermore, a team that did not do so 

well was unaware of the positive lifestyle changes they had put into practice until it was 

discussed during the focus group sessions. Recognition of positive changes may have 

helped them maintain motivation.  Empowerment was discussed in the literature review, 

and in relation to Te Whare Tapa Whā this works on the mental health level (hinengaro) 

(Nutbeam, 2008, Durie, 1994).  
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Participants agreed that having the team was important to them and was a motivating 

factor. An Internet team based weight loss intervention in the USA (Leahey et al., 2012), 

found that higher social influence in a team was associated with greater weight loss 

(p<0.001). This suggests that team-based design was an important positive factor of the 

study design. 

 

 

3.5.7 Strengths and limitations 

The strengths of this intervention included the following: the use of Te Whare Tapa Whā 

in the design, that the nutrition education was targeted to the population group and that 

the education was delivered in innovative ways including both individual and team-based 

learning. Peer based learning is beneficial in promoting lifestyle behaviour changes 

(Leahey et al., 2012). 

There were several limitations.  The website was not designed to collect individual data 

on website use and weekly challenge data was not consistently returned to the research 

team and could not be analysed. Due to lack of individual data we could not identify if 

participants were completing challenges at the end of the intervention, and therefore 

participants who were not actively involved in the program at 6-months may have been 

included in the analysis as completers. Food literacy was not assessed using a validated 

tool, but only through weekly challenges. Therefore, the accuracy and applicability of the 

information gathered cannot be determined. This sub-study was completed soon after 

the 12-month mark. Therefore, 12-month results and participant feedback on the 

nutrition related daily tips and nutrition weekly challenges and ethnicity information was 

not available. Finally, the nutrition education for the WEHI study was written by multiple 

researchers and therefore was not all based on or in line with the recommendations from 

the sources stated in the methods of the sub-study.  

 

3.6 Conclusion 

This program was attractive to the target population, used an innovative approach for 

nutrition education and achieved significant changes in key dietary behaviours. However, 

no clinically significant weight loss was achieved and the study experienced a high 
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dropout rate. Further, research to improve retention and improve anthropometrical 

outcomes in this at risk population is warranted. Key development areas are the usability 

of the technology and building on eating behaviour changes to achieve a greater calorie 

deficit. 
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4.0 Conclusion and recommendations 
The Ka Mau Te WEHI program is a six-month Internet team-based incentivised weight loss 

intervention for obese Māori and Pacific Islanders with or at risk of T2DM and/or CVD. 

The intervention was delivered as competition in three separate regions of New Zealand. 

In each region seven teams of up to seven participants enrolled to compete in three 

competition phases where one team won a monetary prize to be donated to a charity of 

their choosing. The competition was assessed on both combined team weight loss results 

and team completion of lifestyle challenges. The intervention provided lifestyle education 

via the WEHI website in the form of daily tips, which amongst others included nutrition 

education. The participants were given daily challenges and weekly challenges to 

encourage lifestyle behaviour change and to increase nutrition literacy. Lifestyle and 

anthropometry was assessed at baseline and six months. Eating behaviour and nutrition 

literacy was assessed by questionnaire and weekly challenges. The aim of this sub study 

was to develop and assess a component of the nutrition education content for the 

internet team based incentivised behaviour change WEHI weight loss intervention in 

Māori and Pacific adults. The main findings are outlined using the objectives described in 

chapter one. 

4.1 Main findings 

 Objective 1: To develop selected nutrition education topics for the WEHI weight 

loss intervention aiming to improve nutrition literacy and eating behaviours. 

Nutrition education content on selected topics was developed in the form of some of the 

daily tips and weekly challenges that was used across the intervention. The topics 

covered label reading, mindful eating, portion sizes, meal patterns, social eating and 

motivational declines. Eight nutrition related weekly challenges were developed Table 9. 

The topics included portion sizes, reading food labels, the food environment, breakfast 

and snack foods, sugar content of food and healthier traditional recipes. The topics of 

both the challenges and tips were chosen to educate the participants on key eating 

behaviours for healthy eating and weight loss and to support the participants in achieving 

the daily challenges. The topics also addressed key eating behaviours of concern in the 

target population (Ministry of Health, 2012a, Ministry of Health, 2012b). Additionally the 

education was developed in accordance with national guidelines from the Ministry of 
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Health and the Heart Foundation. The education provided practical examples of how to 

implement the recommendations into everyday practice. The educational content is in 

line with the content of successful lifestyle interventions. However, the delivery through 

daily tips and weekly challenges differed significantly from formal nutrition education 

programs that are common in lifestyle interventions. The daily tips were posted on the 

program webpage and the weekly challenges were sent to each team. There was no 

interaction with trained nutrition staff other than through the daily tips and weekly 

challenges. Therefore there was no opportunity to clarify the nutrition education or gain 

further understanding. 

 

 Objective 2: To assess the change in nutrition literacy achieved using the 

developed content. 

Nutrition literacy was assessed in the questionnaires and weekly challenges. 

Understanding of energy density increased from baseline to six months; there was a 

13.3% increase in participants able to identify an energy dense food from a list. 

Participants overall had a good understanding of food groups as assessed in a weekly 

challenge. The majority of teams successfully completed label-reading activities. 

However, participants struggled most with the concept of comparing nutritional content 

in terms of 100g. In terms of food preparation the majority of participants were able to 

identify healthy cooking methods from unhealthy cooking methods at baseline. The 

improvements in nutrition literacy are in line with other educational interventions. 

 

 Objective 3: To assess change in eating behaviours achieved using the developed 

content. 

The participants showed behaviour change in key eating behaviours for healthy eating 

and weight loss. From baseline to six months there was a reduction in sugar sweetened 

beverage consumption. The number of days eating healthy unprocessed foods such as 

fruit, vegetables, legumes, lean meat and fresh seafood increased significantly. The 

number of days eating high energy foods such as fast food, snack chips or crackers and 

desserts and sweets decreased significantly (p<0.00), (p=0.026) and (p=0.002). 
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Additionally, the number of participants who met national guidelines for fast food, fruit 

and vegetable consumption increased. From baseline to six-months there was a decrease 

in participants adding salt and fat to foods. From the focus groups it was deduced that 

participants found portion sizes challenging to reduce. They were however aware of their 

behaviour in regards to portion sizes. A factor in this challenge may be related to 

ingrained cultural norms that require further support and education to overcome. 

Participants stated that resulting from the intervention they had tried new foods and 

incorporated them into their diet. Their households had had also stopped consuming 

other foods such as sugar-sweetened beverages and biscuits. These eating behaviour 

changes are a significant improvement and in line with or exceed that of other 

interventions that do not provide a strict eating program. The nutrition education and the 

self-directed nature of the program might not have been adequate to achieve a sufficient 

calorie deficit to achieve weight loss. 

 

 Objective 4: To assess the acceptability of the nutrition education component 

within the WEHI weight loss intervention. 

From the focus group discussions, it was found that participants did not use the website 

every day and often did not read the tips of the day. Topics that participants did find 

useful included the sugar content of beverages and portion sizes. Participants enjoyed the 

challenges that involved experimenting with and preparing different foods. How the 

nutrition education was delivered was not however deemed acceptable. Participants felt 

that having to go on to the website and find the tips was inhibiting the usability of the 

program. They would have preferred that the tips were sent to them and ideally 

notifications to remind them to read them and complete challenges. 

This study was completed before the final follow-up results could be analysed. From the 

results available there was no significant weight loss achieved at six months.  

 

Feedback 

Focus groups conducted with participants after the six-month intervention identified key 

feedback areas. Not all participants joined the competition to lose weight and change 
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behaviour. The participants all mentioned being motivated initially by the points and the 

competition to win the money for a charity. Additionally, having the WEHI diary to use 

daily was considered to be a useful motivating tool. However, of the two teams that 

completed focus groups only the highly competitive team remained motivated for the 

whole competition. Website usage decreased over time, some participants did not use 

the website more than twice during the intervention. One of the teams was unaware of 

the lifestyle changes that they had made until the focus group helped them to 

understand the changes.  

 

4.2 Strengths 

The use of Māori models of health- in the design of the program, using regional 

coordinators, team based competition and culturally relevant education.  

Form of daily tips – a new tip posted each day.  

Nutrition education- focused on key concerning eating behaviours identified in the target 

population. Furthermore, the nutrition education was delivered in innovative ways, 

through short tips and weekly challenges, which involved practical team and individual 

learning. Peer learning provides social support and has been shown to promote behaviour 

change in lifestyle interventions (Leahey and Wing, 2013, Leahey et al., 2012).  

 

4.3 Limitations 

Tools for assessing knowledge and behaviour - food literacy was not assessed using a 

validated tool, therefore food literacy levels could not be compared to the wider 

population.  

Website usage - the majority of the nutrition education was posted on the program 

webpage. A major limitation of this study was that there was no control measures 

conducted to assess whether participants actually read or used all the daily tips provided. 

Participants also reported not using the website daily.  

High dropout rate and lack of availability of data - this program experienced a high 

attrition rate. As discussed there was no measures conducted to assess use of the 
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program materials. Therefore, participants who were not using the program but 

completed the six-month follow up may have been included in the completers. This may 

have diluted the effect of participation in the program. 

Finally, this sub-study was completed before the 48-week data was available, so 

maintenance of eating behaviours could not be assessed. Additionally, further feedback 

on acceptability of nutrition education was not available due to the timing of this sub-

study. 

 

4.4 Contribution of this study to health in this area 

The key findings of this sub-study can be related to this area of research.  

The knowledge that this population group has a high intake of energy dense foods, are 

family focused, and enjoy competitive activities has been reinforced. Furthermore, this 

study has reinforced the knowledge that online lifestyle interventions are not as effective 

in producing weight loss or maintaining program involvement as interventions with more 

individual support. This study also reinforced the need for empowerment, education as 

well as the use of behaviour change models.  

This study has identified that it is possible to significantly reduce consumption of high-

energy foods without intensive individual health interventions or strict dietary 

prescription in this population group. 

 

4.4 Recommendations for further research in this area 

 Conducting an Internet based intervention with more user-friendly technology 

and providing participants with notifications and reminders to complete 

challenges. 

 Providing user-friendly education material in various formats including work 

sheets and tips in the form of individual and peer learning and monitoring its use 

to assess viability of the methods employed. 

 Utilise personal monitoring of behaviour in the form of a diary, however make the 

behaviours within the diary stronger to achieve better weight loss outcomes. 
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 Provide consistent nutrition education in-line with national guidelines and 

evidenced based lifestyle intervention weight loss recommendations. Additionally, 

further emphasize the importance of and how to achieve an energy deficit to 

achieve weight loss.  

 Inclusion of a team group discussion with a nutrition expert to discuss appropriate 

behaviour, lifestyle and dietary changes may be beneficial. 

 Address key barriers including the holiday period, social pressures and decrease in 

motivation over time. 

 Use validated tools in assessment of key areas including food literacy and eating 

behaviours in order to compare the findings to the wider population. 

 Investigate the effect of SES on healthy eating behaviour changes within culturally 

appropriate lifestyle interventions in Māori and Pacific populations in New 

Zealand  

 A longer-term competition needs more achievable incentives for a broad range of 

individuals and /or teams to be sustainable. 

 

Conclusion 

This is the first internet team-based, incentivised weight loss intervention aimed at 

reducing the risk of cardiovascular disease and type two Diabetes Mellitus in Māori and 

Pacific adults. A key finding from the literature review was the lack of successful 

community based weight loss interventions specifically for Māori and Pacific adults in 

New Zealand.  The overall study design was attractive to the target population, enabling 

successful recruitment of a large intervention population group. However, the study 

experienced a large attrition rate. Reduced use of program tools over time may have led 

to participants not receiving adequate nutrition education to achieve dietary changes 

sufficient to achieve weight loss. This sub-study successfully improved key eating 

behaviours associated with increased risk of chronic disease from baseline to six months. 

To build on these behaviour changes further research in this area is warranted. 
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Chapter 5.0 Appendices 

Appendix A. Supplementary methods 

This sub-study did not assess the full outcomes of the Ka Mau Te WEHI program. Analysis 

and discussion of the full program will be conducted by the larger research team, 

included questionnaire questions not included in this sub-study. From the questionnaire it 

was apparent that a food-ranking question was not understood and answers could not be 

accurately assessed, therefore this question was excluded from the analysis.  

 

Questionnaires were piloted with three Māori and three Pacific individuals to test 

comprehension levels; some adjustments were made following this. 

 

The regional coordinators were responsible for recruiting participants, providing teams 

with the weekly challenges, collecting the weekly results and organising the weigh-ins at 

the end of each two-month phase. 
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Appendix A.1: Breakfast food groups from the questionnaire  

Category Food Foods included 

Protein Meat Chicken, Salmon, beef 

Protein Processed meat Bacon, sausages, pork schnitzel, ham, corned beef, corned 
silverside 

Protein Eggs All cooking methods 

Protein Legumes Baked beans, peanut butter 

Protein Dairy Milk, yoghurt, cream, cheese, nut milks 

Protein Low fat dairy Low fat milk 

Protein Nuts and seeds  

Protein Smoothie Dairy based smoothies, up and go, protein smoothies 

Carbohydrate Starchy vegetable  

Carbohydrate Grains Breads, crackers, pancakes, tabbouleh 

Carbohydrate Muesli and cereal Nutrigrain, muesli, special K, cornflakes, Allbran, muesli bar 

Carbohydrate Weetbix, porridge  

Vegetable Non-starchy vegetables Tomato, spinach, salad, kale, avocado, sweetcorn, carrots 

Fruit Fresh fruit Fresh fruit, berries 

Take-away All types Pie, breakfast combos, chicken and chips 

Other Baking Scone, muffin, cake 

Other Leftovers Leftovers from dinner meal, chicken curry 

Other Added sugar Sugar, jam, maple syrup, marmalade, honey, brown sugar  

Beverage Tea and coffee Tea, herbal tea, instant coffee, coffee sachet, coffee 

Beverage Café drinks Mochacino, milky drinks, latte, hot chocolate, soy latte 

Beverage Fruit juice Fruit juice, fruit and vegetable smoothie 
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Appendix B. Supplementary results 

Appendix B.1: Eating behaviour questionnaire results baseline and six months 

Baseline Six months Change 
How often do you have a drink 

containing added sugar? n % n % n % 

I don't drink sugar sweetened 
beverages 14 23.3 23 38.3 9 15.0 

Once per week 8 13.3 18 30.0 10 16.7 
2-5 times per week 22 36.7 13 21.7 -9 -15.0 

1 a day 6 10.0 3 5.0 -3 -5.0 
2 or more a day 10 16.7 2 3.3 -8 -13.3 

Missing 0 0.0 1 1.7 1 1.7 
How much unflavoured water do you 

drink on a usual day? 
1.5L or less 50 83.3 48 80.0 -2 -3.3 
2L or more 9 15.0 12 20.0 3 5.0 

Missing 1 1.7 0 0.0 -1 -1.7 
In the last 7 days how many days did 

you eat fruit? 
0 5 8.3 2 3.3 -3 -5.0 

1 to 3 20 33.3 14 23.3 -6 -10.0 
5 to 6 16 26.7 19 31.7 3 5.0 

7 13 21.7 24 40.0 11 18.3 
Missing 6 10.0 1 1.7 -5 -8.3 

How many servings of fruit do you eat 
each day on average? 

0-1 serves 25 41.7 16 26.7 -9 -15.0 
2 serves 23 38.3 19 31.7 -4 -6.7 

3-4 serves 12 20.0 17 28.3 5 8.3 
5+ serves 0 0.0 8 13.3 8 13.3 

In the last 7 days how many days did 
you eat vegetables? 

0 days 1 1.7 0 0.0 -1 -1.7 
1-3 days 21 35.0 14 23.3 -7 -11.7 
5-6 days 16 26.7 14 23.3 -2 -3.3 

7 days 17 28.3 30 50.0 13 21.7 
Missing 5 8.3 2 3.3 -5.0 

How many servings of vegetables do 
you eat each day on average? 

0 serves 2 3.3 1 1.7 -1 -1.7 
1-2 serves 36 60.0 27 45.0 -9 -15.0 
3-4 serves 15 25.0 18 30.0 3 5.0 

5 serves 4 6.7 5 8.3 1 1.7 
6+ serves 1 1.7 7 11.7 6 10.0 

Missing 2 3.3 2 3.3 0 0.0 
How often do you choose low or 

reduced fat varieties of food? 
Every day 5 8.3 0 0.0 -5 -8.3 



 

93  

2 to 3 times per week 20 33.3 16 26.7 -4 -6.6 
2 times per month or less 32 53.3 33 55.0 1 1.7 

Missing 3 5.0 11 18.3 8 13.3 

How often do you add salt to food after 
it has been cooked or prepared? 

Never or rarely 26 43.3 28 46.7 2 3.3 
Sometimes 12 20.0 19 31.7 7 11.7 

Often or all the time 22 36.7 11 18.3 -11 -18.3 
Missing 0 0.0 2 3.3 2 

 
 
 Baseline Six months 

n % n % 
During the last 7 days how many times did you… 

Eat fast food meals or snacks? 
0 2 3.3 11 18.3 9 15.0 

Once 13 21.7 17 28.3 4 6.7 
2 to 5 times 40 66.7 29 48.3 -11 -18.3 
6 to 7 times 4 6.7 2 3.3 -2 -3.3 

Missing 1 1.7 1 1.7 0 0.0 
Eat regular snack chips or crackers? 

0 to once 24 40.0 38 63.3 14 23.3 
2 to 4 times 27 45.0 17 28.3 -10 -16.7 
5 to 7 times 9 15.0 4 6.7 -5 -8.3 

Missing 0 0.0 1 1.7 1 1.7 
Eat desserts and other sweets? 

once or less 12 20.0 29 48.3 17 28.3 
2 to 4 times 38 63.3 23 38.3 -15 -25.0 
5 to 7 times 9 15.0 7 11.7 -2 -3.3 

Missing 1 1.7 1 1.7 0 0.0 
Eat lean meat? 

once or less 16 26.7 6 10.0 -10 -16.7 
2 to 5 times 41 68.3 48 80.0 7 11.7 

6 times 2 3.3 3 5.0 1 1.7 
7 times 0 0.0 1 1.7 1 1.7 
Missing 1 1.7 2 3.3 1 1.6 

Eat fresh seafood? 
0 times 22 36.7 15 25.0 -7 -11.7 
Once 18 30.0 15 25.0 -3 -5.0 
Twice 12 20.0 12 20.0 0 0.0 

3 to 7 times 8 13.3 16 26.7 8 13.3 
Missing 0 0.0 2 3.3 2 3.3 

Eat legumes? 
0 times 39 65.0 26 43.3 -13 -21.7 

1 to 3 times 19 31.7 28 46.7 9 15.0 
4 to 5 times 0 0.0 4 6.7 4 6.7 

7 times 1 1.7 1 1.7 0 0.0 
Missing 1 1.7 1 1.7 0 0.0 
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Have something to eat for breakfast? 
0 to once 8 13.3 9 15.0 1 1.7 

2 to 4 times 18 30.0 11 18.3 -7 -11.7 
5 to 6 times 10 16.7 12 20.0 2 3.3 

7 times 24 40.0 26 43.3 2 3.3 
Missing 0 0.0 2 3.3 2 3.3 

How often do you have a drink containing alcohol?       
I don’t drink alcohol 17 28.3 17 28.3 0 0 

Less than once monthly 25 41 23 38 -2 -3 
1-3 times per month 12 20 10 16.7 -2 -3.3 

≥1/week 5 8.3 9 15 4 6.7 
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Appendix B.2:  Questionnaire results nutrition literacy  

Which of the following foods would you choose 
Baseline Six months Change 

  n(%) n(%) n(%) 
2 Chicken drumsticks 23(38.3) 39(65.0) 16(26.7) 
1 Chicken breast 33(55) 17(28.3) -16(-26.7) 
2 Sausages 9(15) 49(81.7) 40(66.7) 
1 lamb shank 46(76.7) 8(13.3) -38(-63.3) 
4 Slices bread 22(36.7) 25(41.7) 3.0(5.0) 
2 rolls 31(51.7) 30(50.0) -1.0(-1.7) 
1/2 cup pasta 16(26.7) 27(45.0) 11(18.3) 
1 cup pasta 25(41.7) 25(41.7) 0.0(0.0) 
2 cups pasta 10(16.7) 5(8.5) -5.0(-8.3) 
1 kumara 37(61.7) 44(73.3) 7.0(11.7) 
2 potatoes 6(10) 6(10) 0.0(0.0) 
1 cup mashed potato 9(15.0) 7(11.7) -2.0(-3.3) 
1 muffin 20(33.3) 29(48.3) 9.0(15.0) 
2 slices cake 18(30.0) 9(15.0) -9.0(-15.0) 
4 ginger nuts 11(18.3) 16(26.7) 5.0(8.3) 
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Appendix B.3: Weekly challenge what type food is it results. 

Food group Correct Incorrect 

Grains and starchy vegetables 

Noodles 14(100) 0(0) 

Taro 14(100) 0(0) 

Rice 14(100) 0(0) 

Oats 14(100) 0(0) 

Bread 13(93) 0(0) 

Potato 13(93) 1(7) 

Quinoa 11(79) 2(14) 

Vegetables     
Puha 14(100) 0(0) 

Onion 14(100) 0(0) 

Coriander 14(100) 1(7) 

Fruit     
Apple 14(0) 0(0) 

Banana 13(93) 0(0) 

Orange 
juice 9(64) 3(21) 

Meat, fish and legumes   
Pork  14(100) 0(0) 

Chicken 13(93) 0(0) 

Hamburger  12(86) 1(7) 

Pipi 12(86) 2(14) 

Lentils 5(36) 9(64) 

Chickpea 5(36) 9(64) 

Dairy     
Cheese 14(100) 0(0) 

Milk 14(100) 0(0) 

Yoghurt 14(100) 0(0) 

Fats and oils 

Salad 
dressing 14(100) 0(0) 

Butter 12(86) 1(7) 

 
  



 

97  

Appendix B.4: Full focus group theme results 

Theme Question   Discussion topics 

Overall experience Did you get what you wanted out 
of the program 

 Yes weight loss 
 No we didn’t lose weight 
 Yes wanted to do something with my 

family 

 Did you use the website  Yes every week 
 Once or twice 
 More at the beginning and then less 
 Used team Facebook page more 
 Looked at the points of other teams 
 Posted on team page 
 Read the tips especially stress related 
 Forgot to read the tips 
 Sent tips to other team members 

Barriers and 
motivators 

Did you stay involved for the 
whole program 

 Yes we needed to win 
 Not over the Christmas period 
 Lots of bbqs and birthdays over 

Christmas 
 Did not go on holiday so we wouldn’t 

lose points 
 Dropped motivation after not winning 

 Did anything stop you from being 
involved in the competition? 

 Getting sick 
 Financial stress 
 Family stress 
 Time hard to exercise with young kids 
 Hard to get the team together every 

week 
 Hard to keep going after loosing 

Support Did anyone outside your team 
support you? 

 Friends and colleagues wouldn’t offer 
junk food or sweets 

 Mostly support from the team 

Behaviour change 
and knowledge 

What was useful to help make 
healthy food choices? 

 The diary, having to tick of the points 
was motivating 

 Tips about sugar in drinks, portion sizes 
 Having to try new food 
 Food environment challenge 
 The competition 

 Did anyone outside the program 
change their behaviour? 

 Family members not in the team 
 No sugar in the house 

 Has anyone been able to make 
changes to portion sizes? 

 Yes we do it everyday 
 No its really hard, easier at breakfast 

and lunch, often over eat at dinner 
 Plate stickers as a reminder 
 Over eating when too hungry in the 

evening 

 Are you continuing any of the 
changes you made? 

 Drinking water 
 Not have sweet drinks 
 Portion sizes 
 Salads at work lunches 
 Taking the train instead of driving to 
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work 
 Eating breakfast 
 Having vegetables 

 Do you feel you know how to 
make healthy food choices? 

  

Competition 
challenges 

Which daily challenges were the 
hardest? 

 Sweet treat free day 
 Fast and fried free day 
 Sugar sweetened beverages 
 exercise 

 Which weekly challenges stood 
out to you? 

 Cooking ones 
 Trying new foods 
 Food environment, found a new 

vegetable shop by work 

Improvement 
areas 

How to make the program more 
Pacific 

 Better celebration and recognition 
 Telling them what they can eat 
 Targeting families 

 feedback  Tips were hard to find 
 Phone app with notifications would be 

easier 
 More recognition/celebration 
 More recipe ideas 
 Short tips were good 
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Appendix C. Questionnaires and materials 

Appendix C.1: Author guidelines (Nutrition reviews) 

Narrative Reviews. Reviews of this type should contain the following sections and 

headings in addition to the abstract: 

 Introduction (directly following the abstract) 

 Conclusion (at the end of the text) 

 Acknowledgements (after the Conclusion) 

 Funding and sponsorship (as part of the Acknowledgments) 

 Declaration of interest (as part of the Acknowledgments) 

 References (after the Acknowledgments). 

Between the Introduction and Conclusion, headings and subheadings are at the discretion 

of the author. They should be used to organize the text and guide the reader. 

 

Length restrictions. Articles in any category must be formatted as indicated in the 

Manuscript format guidelines section and may not exceed 50 double-spaced pages in 

length, including references and illustrative material. Each article should be a focused, 

concise, and objective investigation of a clearly defined topic. The option to publish 

certain material as “Supporting Information” in an online-only format is provided, as 

outlined here.  Authors are encouraged to make use of this option to accommodate 

material that may be of interest to the reader but is not integral to the work itself. 

Examples would include extensive summary tables and appendices. 

 

Manuscript format. Manuscripts should be prepared electronically using word-processing 

software, preferably Microsoft Word. Article pages should be formatted as double-spaced 

and left-justified text with 1-inch margins and 12-point type. Pages and lines must be 

numbered. 

 

Tables and illustrations. Tables and illustrations should be numbered in the sequence in 

which they appear in the text. They should appear in sequence after the reference list. 
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Tables. All tables should be included in the text file after the reference list. Each table 

should be constructed using the table functions of the word-processing program being 

used. A title should appear at the top of each table. A column heading should appear in 

the top cell of each column. Within the table, each data set should appear in a single cell; 

the return key should not be used within any cell. Text should be justified to the left. 

Numerical data should be justified to the decimal point. Capitalization should be 

restricted to the first letter of the legend, the first letter in each cell, and applicable 

abbreviations or acronyms. Abbreviations used in the table should be spelled out in a 

footnote. When citing prior studies in tables please use the following format: Smith et al. 

(1998)21. 

Illustrations. All artwork should be submitted in digital format in separate files saved 

using the following convention: surname of first author figure number (e.g., Smith figure 

1). Figure legends should be cited in the manuscript after the reference list. Charts and 

graphs downloaded from the Internet are not acceptable. Line artwork (vector graphics) 

should be saved in Encapsulated PostScript (EPS) format and bitmap files (halftones or 

photographic images) in Tagged Image Format (TIFF), with a resolution of at least 300 dpi 

at final size. Do not send native file formats. More detailed guidance for submitting 

electronic artwork can be found at 

http://www.blackwellpublishing.com/bauthor/illustration.asp. A free tool for converting 

files to other formats can be located at www.zamar.com. 

 

References. The number of references cited should be tailored to the material being 

reviewed and be from reputable sources. As a general rule, articles in the Lead, Special, 

and Nutrition Science -> Policy categories do not typically include more than 200 

references, while articles in the Emerging Science and Nutrition in Clinical Care categories 

do not typically have more than 120. References should be numbered sequentially upon 

first appearance in text, tables, and figures. They should be typed as superscripts and 

placed after commas and periods but before colons and semicolons. References cited 

only in figure or table legends should be numbered according to the first mention of the 

graphic in the text. Reference to unpublished work or personal communications should 

be avoided but, when essential, should be identified in the text as “unpublished data” or 
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“personal communication from ...”, not in the reference list. When citing a series of 

consecutive numbers, provide the first and last with a dash between them (e.g., 5–7). 

When referring to a group of authors in the text, the format “Smith et al.23” should be 

used. 

 

References cited only in figure or table legends should be numbered according to the first 

mention of the graphic in the text and should be cited in the text at that point. Reference 

to unpublished work or personal communications should be avoided but, when essential, 

should be identified in the text as “unpublished data” or “personal communication from 

...”, not in the reference list. To ensure long-term accessibility, internet citations should 

only be used if that is the sole source of the information. 

The reference list should be formatted according to AMA style. For each citation, 

sufficient information must be provided to allow a reader to know in what medium the 

material appeared and to access the information. Please list all authors if there are six or 

fewer; for seven or more authors, list the first three followed by “et al.” 
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Appendix C.2: Author Guidelines (Asia Pacific Journal of Clinical Nutrition) 

Style Manuscripts should follow the style of the Vancouver agreement detailed in the 

‘Uniform Requirements for Manuscripts Submitted to Biomedical Journals’, as presented 

in JAMA 1997;277:927–34 (www.acponline.org/ journals/anals/01jan97/unifreqr.htm). 

APJCN uses US/ UK spelling and authors should therefore follow the latest edition of the 

Merriam–Webster’s Collegiate Dictionary/Concise Oxford Dictionary. Please indicate your 

preference and use one or the other exclusively. If you do not specify, by default UK 

spelling will be used. A Guide for Medical and Scientific Editors and Authors (Royal Society 

of Medicine Press, London). Abbreviations should be used sparingly and only where they 

ease the reader’s task by reducing repetition of long, technical terms. Initially use the 

word in full, followed by the abbreviation in parentheses. Thereafter use the 

abbreviation. At the first mention of a chemical substance, give the generic name only. 

Trade names should not be used. Drugs should be referred to by their generic names, 

rather than brand names. For vitamins, notation use is B-2, B-2, B-3, B-6 and B- 12 not B1, 

B2, B3, B6 and B12. “Fetal” is more etymologically correct than “Foetal”. Note style for 

probability: p  

 

Abstract and key words: The abstract should be structured with Background and 

Objectives, Methods and Study Design, Results, and Conclusions in 250 words or less. The 

abstract should not contain abbreviations or references. Five key words should be 

supplied below the abstract. Text Authors should use subheadings to divide the sections 

of their manuscript: INTRODUCTION, MATERIALS AND METHODS, RESULTS, DISCUSSION, 

ACKNOWLEDGMENTS, REFERENCES. Numerical results and p values should be presented 

in text, tables and figures with no more than 3 significant figures, unless there are 

exceptional circumstances. Examples would be: 52.37 kg which should be 52.4 kg 

p=0.15234 which should be p=0.152 Authors can make a case that their methodology 

requires further exception to these guidelines. 

 

Tables: should be self-contained and complement, but not duplicate, information 

contained in 
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the text. Each table must be formatted by using the table feature in WORD and presented 

as a separate file with a comprehensive but concise heading. Tables should be numbered 

consecutively in Arabic numerals in the sequence in which they are mentioned in the text. 

Use a single top rule, a single rule below the headings, and a single bottom rule. Do not 

use rules within the table body. Column headings should be clearly delineated, with 

straddle rules over pertinent columns to indicate subcategories. Column headings should 

be brief, with units of measurement in parentheses; all abbreviations should be defined in 

footnotes. Footnote symbols: †, ‡, §, ¶, ††, should be used (in that order) and *, **,*** 

should be reserved for p values. The table and its legend/ footnotes should be 

understandable without reference to the text. All lettering/ numbers used in tables 

should be font style 'Times New Roman' and font size 8.5 or 9. 

 

Figures: All illustrations (line drawings, bar charts and photographs) are classified as 

figures. Figures should be cited in consecutive order in the text. Figures should be sized to 

fit within the column (85 mm), intermediate (114 mm) or the full text width (177 mm). 

Line figures or bar chart figures should be drawn in a computer graphics package (e.g. 

EXCEL, Sigma Plot, SPSS etc.). All lettering used in figures should be font style 'Times New 

Roman' and font size 9.  
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Appendix C.3: Participant information sheet 

Ka Mau Te Wehi:  

Weight Loss, Eating Healthy and Increasing Exercise 

Participant Information Sheet 

You are invited to take part in a study testing a new program designed to help people 
lower ill-health effects of being obese. This test program is for Māori and Pacific people 
who are overweight and at-risk for, or who have already been diagnosed as having 
Diabetes Type 2 or heart health problems.  

 

Why are we doing this study? 

In New Zealand, nearly half of Māori adults and nearly two-thirds of Pacific adults can be 
are classified as obese based upon how much they weigh against how tall they are. The 
Government has made it a priority to find a way to reduce these numbers because a 
higher proportion of Māori and Pacific people are obese than other New Zealanders. 
People who are obese have a higher chance of developing long term health problems 
such as heart disease, diabetes and cancer. Losing some weight can help prevent or at 
least lower the development of these diseases. 

 

The purpose of this study is to test a new way to encourage people to lose weight and 
better control weight on an ongoing basis through healthier eating and increasing 
physical activity. The program is based on Māori and Pacific values and previous 
behaviour change programs that have worked for them.   

 

To find out if the new program works, some participants will take part in a team weight-
loss competition, and some participants will be a comparison group that will not take part 
in the competition. This is a standard way of testing if a program works. The people who 
do not do the program are as important as the people who do the program in this study. 
People who cannot or do not want to take part in the team weight-loss competition will 
be asked to be part of the comparison group.   

 

How does the weight-loss competition work? 

There will be 3 competitions: 1 in Auckland for Pacific people, 1 in Northland for Māori 
and 1 in Palmerston North/Manawatu for Māori. Seven teams of 7 people are needed in 
each region. Every region will have a research assistant who will provide support relating 
to the study however each team will be self-directed in terms of organising their own 
team meetings and activities. Information on the steps to follow in the weight loss 
program, such as the daily and weekly challenges, will be provided to the competing 
teams through the research assistant and through a publicly available website. The daily 
and weekly challenges are designed to help participants achieve their goal of losing 
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weight and maintaining that weight loss. The website will display the progress of each 
team on a competition scoreboard. Every team will also have a dedicated team page 
where they can post questions for the researchers and support each other. The winning 
team is calculated based on weight loss, reduction in waist circumference and the 
completion of daily and weekly challenges. The competition will run for 6 months and 
there will be a follow-up survey 6 months after the end of the competition.  

 

At the end of the study we will be looking to evaluate the intervention. You may be 
invited to provide feedback on the intervention if you participated in the competition. 

 

How does the comparison group work? 

Fifty people in each region are needed to provide a comparison group. Comparison group 
participants will be asked to do the same measurements and questionnaires at the 
beginning of the study, at six months and 12 months. If you agree to be part of the 
comparison group, you can just keep doing everything as you usually do. The comparison 
group will not receive any information on how to lose weight.  

 

Who is being invited to participate? 

This study involves New Zealand men and women aged 16 years and older who meet the 
classification for being obese (that is, a Body Mass Index score of 30 or over). Participants 
must also fit the following criteria: 

be at risk of developing diabetes, or have been diagnosed with type 2 diabetes OR be at 
risk of cardiovascular disease or have been diagnosed with cardiovascular disease  

be enrolled or be willing to enrol with a primary health care provider (there is no cost to 
enrol with a primary health care provider) 

be willing to present their doctor with a letter to organise a blood test for HbA1c and 
cholesterol at the beginning of the study, at 6 months and at 12 months.  

 

You will not be able to participate in the study if: 

you are under 16 years old 

are pregnant or planning a pregnancy within the next year 

currently smoke tobacco, vape nicotine or use nicotine replacement products 

have had a live baby in the past six months, and are still breastfeeding. 

 

You may have been invited to take part in this study through a doctor, nurse or 
community health worker. Community health workers will be advertising the study 
through medical clinics, community organisations, churches, schools, marae, or sports 
clubs. 
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Do I have to take part in this study? 

Your participation in this research project is entirely your choice. If you do not want to 
take part, you do not have to. If you agree to take part in this study and later change your 
mind, then you may withdraw at any time up to the end of the 12 month follow up 
without giving a reason, however, you cannot withdraw any information about your team 
activities or their success. If you do wish to take part, you will be asked to sign a Consent 
Form. If you decide to withdraw from the study, please tell the research team (details 
below) by phone, email or in writing that you wish to withdraw. 

What is involved? 

If your doctor or nurse told you about the study, they may know that you are eligible. If 
you heard about the study another way, a WEHI research assistant will need to check if 
you are eligible. They may need to meet with you to measure your weight and height. You 
will then be asked to complete a short questionnaire asking about your age and if you 
smoke or not. This information will allow us to decide if you are eligible to take part in the 
study.  

If you are eligible to take part and have given written consent that you agree to take part 
you will be asked to complete another detailed questionnaire so we can collect more 
information about you, your activity levels and your eating habits. You will then be 
required to visit your Doctor to have a blood test to measure your HbA1c and cholesterol 
levels. If you have recently had these blood tests we can give you a letter to give to your 
Doctor asking them to share the blood test results with us. 

At the end of the six month competition period everyone will have their weight and waist 
circumference measured again by the WEHI research assistant and the same blood tests 
will need to be done again.  

Regardless of which group you are in, twelve months after starting the research, 
everyone will be asked to fill in the last questionnaire, have your physical measures taken 
and your blood drawn one last time.  

What are the costs of taking part? 

Some of the requirements for this study may be part of standard care used to maintain 
your health even if you did not take part in this study. We will cover the cost of any study-
related tests and appointments not already covered as part of your standard care; these 
include blood tests and Doctor’s visits. All the necessary arrangements will be arranged 
through the research assistant.  

WEHI competition group members are encouraged and supported to use whatever non-
surgical methods, diets, programs or health and fitness providers they want and can 
access at their own cost.  

What about my privacy? 

Any information you supply in a questionnaire or interview with the researchers will be 
confidential and any information that could identify you will be removed.  No information 
that could personally identify you will be used in any reports from this study. The results 
will be stored indefinitely on computer in case there is a future need to analyse the data, 



 

107  

but it will not contain names, addresses or any other information that could identify you. 
All computerised information will be password protected on a computer located in the 
Principal Investigator’s locked office at the Massey University Albany Campus. Only the 
research team will have access to your data. All paper questionnaire forms will be 
destroyed after 6 years.  

The results will be reported to the health provider who provided WEHI research 
assistance in each region and the NZ Ministry of Health who are funding the study.  

Confidentiality cannot be guaranteed for any information you share with your team. 

 

What are the benefits and risks of the study? 

Receiving information and support to lose weight can reduce the risk of heart disease and 
diabetes. In the long term, results from this study will help inform ways of reducing 
obesity for all communities. There may also be a benefit to participants in the 
competition if their team wins, as the prize money goes to their chosen charity.

There is a risk that participants may feel pressure from other team members to lose 
weight and might feel some shame, guilt, disappointment or sadness if they do not 
succeed at losing weight. If you have any concerns about how you are feeling please talk 
to your WEHI research assistant, or email or phone Associate Professor Marewa Glover 
(details below). You may also feel mild pain/bruising at the site of blood testing.  

What if something goes wrong? 

If you are injured in this study, which is unlikely, you would be eligible for compensation 
from ACC just as you would be if you were injured in an accident at work or at home. You 
will have to lodge a claim with ACC, which may take some time to assess. If your claim is 
accepted, you will receive funding to assist in your recovery. If you have private health or 
life insurance, you may wish to check with your insurer that taking part in this study won’t 
affect your cover.  

Research findings  

A summary of the research findings will be given to you if requested on your consent 
form. 

Contact persons 

If you have any questions, concerns or complaints about the study at any stage you can 
contact the following researchers at Massey University: 

 

Associate Professor Marewa Glover 
Principle Investigator 

School of Public Health 

Massey University 

P: +64 9 213 6059 

M: 027 27 57 852 

El: m.glover@massey.ac.nz  

 

Professor Roger Hughes 

Head of School 

School of Public Health 

Massey University 
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P: +64 (04) 801 5799 ext. 63398 

E: r.hughes@massey.ac.nz  

 

 

If you have any queries or ethical concerns regarding your rights as a participant in this 
study, you may wish to contact: 

  

The Chair 

Health and Disability Ethics Committee  

Ministry of Health 

PO Box 5013, Wellington, 6011 

0800 4 ETHICS 

hdecs@moh.govt.nz 

 

For Māori health support, please contact: 

Fay Selby-Law 

Te Wakahuia Manawatu Trust, Kaiarahi – 
Te Ohu Auahi Mutunga 

P: +64 (06) 354 3423 

E: fay@tewakahuia.org.nz 

For Pacific health support, please contact: 

Mafi Funaki-Tahifote 

Pacific Heartbeat, Operations Manager 

P: +64 (09) 571 4665 

E: MafiT@heartfoundation.org.nz 

Thank you very much for your time and help 
in making this study possible.  

You may keep this page for your records. 
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Appendix C.4: Participant consent form 

3Ka Mau Te Wehi: 

Weight Loss, Eating Healthy and Increasing Exercise 

Consent Form 

I have read the Participant Information Sheet, have understood the nature of the project and why 
I have been selected. I have had the opportunity to ask questions and have them answered to my 
satisfaction. I understand that there may be risks associated with participating in the study. 

 

I understand that taking part in this study is voluntary my choice and that I may withdraw from 
the study at any time. I understand that my participation in this study is confidential and that no 
material, which could identify me personally, will be used in any reports on this study. However, I 
also understand that if I decide to withdraw from the study, I agree that the information collected 
about me up to the point when I withdraw may continue to be processed. 

  

 

I consent to the research staff collecting and processing my information, 
including information about my health. Yes  No  

I have a primary healthcare provider. Please provide name: 

 
Yes  No  

I agree to a laboratory drawing 3 blood samples at 6 month intervals from 
me for HbA1c and cholesterol testing and I am aware that these samples 
will be disposed of using established guidelines for discarding biohazard 
waste. 

Yes  No  

I authorize the release of my blood results to the WEHI research team for 
the purposes of the WEHI project. Information may be used for research 
without identifying me in any way. 

Yes  No  

I understand my responsibilities as a study participant. Yes  No  

I would like a summary of the results, if yes, please provide your email: 

                                                                                              
Yes  No  
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Declaration by participant: 

I hereby consent to take part in this study.  

 

Participant’s name: 

Signature: Date: 

 

 

 

Declaration by member of research team: 

 

I have given a verbal explanation of the research project to the participant, and have answered 
the participant’s questions about it.   

 

I believe that the participant understands the study and has given informed consent to 
participate. 

 

Researcher’s name: 

Signature: Date: 
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