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 Environment, LIFESTYLE 
AND DIET throughout 

life impact on the  
RISK  

of developing  
non-communicable 
diseases (NCDs) as 

adults. 
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Anticipatory Reading Guide 1 

Before reading the Student 
Reading, ‘Children Programmed 
for Obesity’ … 
 
1. Read through the statements 
on the Anticipatory Reading 
Guide  
 
2. Place a tick in the column on 
the left hand side if you agree or 
not with each statement. 

SR 
CPO 

SLR 13 
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• If you think the statement is true,       Agree 

• If you are unsure,       Unsure 

• If you think the statement is false,       Disagree 

• Once done, turn and talk about your 
choices with a classmate. 

Anticipatory Reading Guide 2 
SR 

CPO 

SLR 13 
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Anticipatory Reading Guide 3 

To complete the right hand 
column, you must first 
undertake a series of activities 
so that you can make an 
informed decision. 

SR 
CPO 

SLR 13 
Take me back 
to the contents 
page 
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1 
Student Reading: Children Programmed for Obesity 

SR 
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SR 
CPO 

Global obesity rates: top 10 countries/territories, 2012 
Data from: World Health Organization (2012) 

 

Student Reading:  
Children Programmed for Obesity 
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SR 
CPO 

LENS TV: Nutrition, Obesity and Health 

Click link to view video 

Student Reading:  
Children Programmed for Obesity 

David Cameron-Smith, Professor of Nutrition at the Liggins Institute, explains to 
Hannah Burgess why diet and physical activity are so important for health.  

  

Te Maki Toto Vene (T2): E Manamanata no Toku Iti Tangata 
© Jacquie Bay and Helen Mora 2016 

© University of Auckland, Cook Islands Ministry of Education and Cook Islands Ministry of Health 2016 

http://www.youtube.com/watch?v=FDKgFt9K7CE&list=UUufmr3JE2OoLnIctyLs5tgQ&index=4
http://www.youtube.com/watch?v=FDKgFt9K7CE&list=UUufmr3JE2OoLnIctyLs5tgQ&index=4


4 

SR 
CPO Student Reading:  

Children Programmed for Obesity 

BMI = 
your mass (kg) 

                      
the square of your height (m2) 

Sarah is 17 years old.  
She is 165cm tall and weighs 65kg.  

 

Sarah’s BMI = 23.9 (healthy weight) 

Sarah’s BMI = 65 
1.65 x 1.65 

= 65 
2.7225 

SLR 14 
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Who has a healthy 
BMI? 

Male A 
• 39 years old 
• Height = 187.2cm 
• Weight = 106.0kg 
• What is his BMI? 

Male B 
• 37 years old  
• Height = 180.5cm 
• Weight = 93.0kg 
• What is his BMI? 

Underweight Healthy 
weight Overweight Obese 

BMI value <18.5 18.5–25 25–30 >30 

5 

SR 
CPO 

SLR 14 

Student Reading:  
Children Programmed for Obesity 
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Male A 39 years old 
BMI = 30.2 kg/m2 
Using BMI, he is classified as 
obese  
  
The Dexa scan shows that he has 
12.1% fat 
  
With 12.1% body fat, he is NOT 
obese 
 
In this case, BMI has not provided 
an accurate measure of obesity.  
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SR 
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SLR 4 

Student Reading:  
Children Programmed for Obesity 
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Male B 37 years old  
BMI = 28.5 kg/m2 
Using BMI, he is classified as 
overweight 
  
The Dexa scan shows that over a 
third of his body is fat 
  
His body tissue is composed of  
34.2% fat  
 
In this case, BMI has under- 
estimated the body composition 
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SR 
CPO Student Reading:  

Children Programmed for Obesity 
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SR 
CPO Student Reading:  

Children Programmed for Obesity 
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SR 
CPO 

Prevalence of obesity in New Zealanders  
(aged 15 years and over) by ethnicity  

Data from New Zealand Ministry of Health (1997–2015) 

Student Reading:  
Children Programmed for Obesity 
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20-24 34  24  29  24 55 19 
Figure 4: Obesity and Overweight in young New Zealanders 
(Data source: NZ Ministry of Health) Figure 4: Obesity and 
Overweight in young New Zealanders (Data source: NZ 

Ministry of Health) Figure 4: Obesity and Overweight 
in young New Zealanders (Data source: NZ Ministry of 

Health) Figure 4: Obesity and Overweight in young New 
Zealanders (Data source: NZ Ministry of Health) Figure 
4: Obesity and Overweight in young New Zealanders (Data 
source: NZ Ministry of Health) Figure 4: Obesity and 
Overweight in young New Zealanders (Data source: NZ 

Ministry of Health) Figure 4: Obesity and Overweight 
in young New Zealanders (Data source: NZ Ministry of 

Health) 
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SR 
CPO 

Overweight and obesity in young people 
Data from New Zealand Ministry of Health (2012) 

SLR 15 

Student Reading:  
Children Programmed for Obesity 

NZ young 
people Overweight (%) Obese (%) 
Age (years) Māori Pacific All NZ Māori Pacific All NZ 

5–9  25  18  17  13 30 11 
10–14  23  32  23  25 42 14 
15–19  38  41  24  15 27 10 
20–24 34  24  29  24 55 19 
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SR 
CPO 

Image from Dahlgren & Whitehead (1991) 

The rainbow model shows the social, economic, cultural and 
environmental factors that affect our health 

SLR 15 

Student Reading:  
Children Programmed for Obesity 
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Adapted from Godfrey et al., (2010), with permission 

The environment that a fetus experiences in the womb affects the 
risk of the child developing disease as an adult 

Student Reading:  
Children Programmed for Obesity 
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LENS TV: Why should we be worried? 

Click link to view video 

Professor Sir Peter Gluckman explains how good nutrition in  
early life can help reduce the risk of obesity and NCDs in adulthood 

Student Reading:  
Children Programmed for Obesity 

Te Maki Toto Vene (T2): E Manamanata no Toku Iti Tangata 
© Jacquie Bay and Helen Mora 2016 

© University of Auckland, Cook Islands Ministry of Education and Cook Islands Ministry of Health 2016 

http://www.youtube.com/watch?v=FDKgFt9K7CE&list=UUufmr3JE2OoLnIctyLs5tgQ&index=4
http://www.youtube.com/watch?v=mcEouO1w6NU


14 

SR 
CPO 

Image courtesy of University of Southampton, with permission 

 Infant mortality rates from 1901 to 1910 (left)  
compared with coronary heart disease rates in men  

from 1968 to 1978 in England and Wales 

Highest 
 
 

 
Lowest 

Highest 
 
 
 
Lowest 

SLR 16 

Student Reading:  
Children Programmed for Obesity 
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Image courtesy of University of Southampton, with permission 

In 1986, they found birth records from a region called Hertfordshire,  
where from 1911 onwards, a woman named Ethel Margaret Burnside, 
Hertfordshire’s first Lady Inspector of Midwives, had made sure that very 
accurate records of births and the early years of children's lives were kept 
by midwives and health visitors.  
  

The county of 
Hertfordshire in England 

E. Margaret Burnside, 
Hertfordshire’s First Lady 

Inspector of Midwives  

An extract from the health visitor’s records.  
Image courtesy of Barker (2003), with permission 

SLR 16 

Student Reading:  
Children Programmed for Obesity 
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SR 
CPO 

Birth weight versus type 2 diabetes risk at 
age 60–70 years for men born in 

Hertfordshire, UK, from 1911 to 1930 
Data from Godfrey & Barker (2000), with permission 

  

SLR 16 
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Student Reading:  
Children Programmed for Obesity 
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Student Reading:  
Children Programmed for Obesity 

Te Maki Toto Vene (T2): E Manamanata no Toku Iti Tangata 
© Jacquie Bay and Helen Mora 2016 

© University of Auckland, Cook Islands Ministry of Education and Cook Islands Ministry of Health 2016 



18 

SR 
CPO 

SLR 17 

Kc
al

/b
od

y 
w

ei
gh

t/
da

y 

Student Reading:  
Children Programmed for Obesity 
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Student Reading:  
Children Programmed for Obesity 
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Student Reading:  
Children Programmed for Obesity 
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Student Reading:  
Children Programmed for Obesity 
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SR 
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Aim: To develop a small animal model to find out whether a high fat diet during 
pregnancy has the same or a different effect as undernourishment during 
pregnancy on the risk of obesity and type 2 diabetes 
  
 Mother’s diet during 

pregnancy 
Diet of the offspring 

1. Balanced diet 
    (control group) 

1a. Balanced diet 
1b. High fat diet 

2. Undernourished 
2a. Balanced diet 
2b. High fat diet 

3. High fat diet 
3a. Balanced diet 
3b. High fat diet 

Student Reading:  
Children Programmed for Obesity 
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Effect of maternal undernourishment on body 
fat in the offspring at adulthood in a rat-model 

Effect of maternal high fat diet on body fat 
in the offspring at adulthood in a rat model 

Student Reading:  
Children Programmed for Obesity 
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SLR 18 

What can science tell us about the RISK of obesity?  
  
During our lifetime, we are exposed to many different factors that impact on our 
overall risk of obesity and type 2 diabetes. Some of these will stay constant 
throughout our lives, some will change.  
  
There are some risks that we cannot alter (like our genetic inheritance), but there 
are others we can alter.  
  
We cannot be sure whether we will develop type 2 diabetes or not, but we can take 
steps to MINIMISE our risk and the risk of our family, friends and community. Trying 
to maintain a balance of energy (food) and physical activity is an important step for 
ALL of us.  
  
 

Student Reading:  
Children Programmed for Obesity 
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LIFE SPAN 
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S 

DIET 

LIFESTYLE 

ETHNICITY 

SOCIO-ECONOMIC  
SETTING 

GENETICS 

Student Reading:  
Children Programmed for Obesity 
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After reading ‘Children Programmed 
for Obesity’ and completing various 
tasks, you will confirm or revise your 
choices AND write in the proof from 
the reading that supports your choice.  

Anticipatory Reading Guide 4 
SR 

CPO 

SLR 13 
Take me back to 
the contents 
page 

Once done, 
turn and talk 
about your 
choices with a 
classmate. 
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What is Obesity? 1 
SR 

CPO 

SLR 14 

Recognising obesity 
For each of the pairs below, do you think they are: 
A. Underweight 
B. Healthy weight 
C. Overweight 
D. Obese 
  
 

Pair 1 Pair 2 Pair 3 Pair 4 

Mitola et al. (2007) Agreement with Satisfaction in Adolescent Body Size between Female Caregivers and Teens from a Low-income African-American 
Community Journal of Pediatric Psychology 32(1) pp. 42–51, 2007 
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What is Obesity? 2 
SR 
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SLR 14 

BMI = 
your mass in kg 

 
your height (m) x your height (m) 

Redrawn from Kopelman P. (2000) Nature: Vol 404, (635-643)  

Risk of diabetes is linked to BMI 

Re
la

tiv
e 

ris
k 

of
 d

ia
be

te
s 

1. Using the information from 
the graph, estimate your risk 
of type 2 diabetes. 
 

2. Doctors do not have BMI 
charts for people under 14 
years of age. Why do you 
think this might be?  

End of ‘Obesity’ 
take me back to 
the contents 
page 
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The Cost of Diabetes 

In 2010, the global economic cost of diabetes was US $500 billion.  
  
The projected cost for 2030 is at least US $745 billion 
  

SR 
CPO 

SLR 15 
Take me back to 
the contents 
page 

Te Maki Toto Vene (T2): E Manamanata no Toku Iti Tangata 
© Jacquie Bay and Helen Mora 2016 

© University of Auckland, Cook Islands Ministry of Education and Cook Islands Ministry of Health 2016 



0
20
40
60
80

100
120

<2.5 -2.9 -3.4 -3.9 -4.3 >4.3St
a

n
d

a
rd

is
ed

 M
o

rt
a

li
ty

 R
a

te

Birth weight (kg)

Men (n=1033 deaths)

Women (n=120 deaths)

Birth weight (kg) 

Population-Level Data 
SR 

CPO 

SLR 16 
End of ‘Population-
level Data’ take me 
back to the contents 
page 

Te Maki Toto Vene (T2): E Manamanata no Toku Iti Tangata 
© Jacquie Bay and Helen Mora 2016 

© University of Auckland, Cook Islands Ministry of Education and Cook Islands Ministry of Health 2016 



Analysing the Evidence 1 
SR 

CPO 

SLR 17 

What does the evidence tell us? 
 
1. What does the information in the graphs tell us 
about the effect of diet in the womb on the RISK of 
obesity in adulthood in the rat model? 
 
2. What does the information in the graphs tell us 
about the effect of diet after weaning on the RISK of 
obesity in adulthood in the rat model? 
 
3. What does the information in the graphs tell us 
about the effect of diet in the womb on the RISK of 
type 2 diabetes in adulthood in the rat model? 
 
4. What does the information in the graphs tell us 
about the effect of diet after weaning on the RISK of 
type 2 diabetes in adulthood in the rat model? 
  Te Maki Toto Vene (T2): E Manamanata no Toku Iti Tangata 
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Analysing the Evidence 2 
SR 

CPO 

SLR 17 

What does the evidence tell us? 
 
5. Did the scientists collect any evidence that may 
provide reasons for these patterns? 
 
6. Did the environment in the womb affect the 
phenotype of the animals when they were adults?  
 
7. Is the evidence similar or different to that collected 
by Professor Barker’s team in the human population? 
Explain how it is similar or different.  
 
8. Write a conclusion for the experiment.  
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Analysing the Evidence 3 
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SLR 17 

What do these graphs tell us? 
  
1. What does the information in the graphs tell us 
about the effect of undernutrition in the womb on the 
risk of obesity in adulthood in the rat model? Are these 
results the same or different to the previous 
experiment?  
 
2. What does the information in the graphs tell us 
about the effect of a high fat diet in the womb on the 
risk of obesity in adulthood in the rat model? 
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Analysing the Evidence 4 
SR 

CPO 

SLR 17 

What do these graphs tell us? 
  
3. Why do you think the scientists chose balanced and 
high fat as the diets that they provided for the rat-pups 
after weaning? 
 
4. Why do you think the scientists repeated the 
experiments with undernutrition when they developed 
this model? 
 
5. From the evidence that you have, can you predict 
what the effect of a high fat diet during pregnancy 
might be on the risk of type 2 diabetes in adulthood?  
  

End of ‘Analysing 
the Evidence’ take 
me back to the 
Contents page 
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                 Are your energy 
                      consumption 
            and activity in balance? 
 
 

Question 1 
 

How many servings of fruit and vegetables  
(fresh, frozen or canned) do you eat  
on an average day? 
 
  

   Energy in 
- Energy used  
____________________ 

=  Energy stored 

Keeping in Balance! 1 

A. None 
B. 1–2 servings 
C. 3–4 servings 
D. 5 or more servings 
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               Are your energy consumption  
           and activity in balance? 
 
 
 
Question 2 
 

On average, how many minutes do you  
spend (out of school time) watching TV  
or in front of a computer screen? 
 
  

Keeping in Balance! 2 

A. Under 60 minutes 
B. 60–90 minutes 
C. 90–120 minutes 
D. More than 120 minutes 

   Energy in 
- Energy used  
____________________ 

=  Energy stored 

Te Maki Toto Vene (T2): E Manamanata no Toku Iti Tangata 
© Jacquie Bay and Helen Mora 2016 

© University of Auckland, Cook Islands Ministry of Education and Cook Islands Ministry of Health 2016 



SR 
CPO 

              Are your energy consumption  
          and activity in balance? 
 
 
 
Question 3 
 

How much time, on average, do you spend 
doing moderate exercise (e.g. brisk walking) 
to vigorous exercise each day? 
 
  

SLR 18 
Keeping in Balance! 3 

A. 0–30 minutes 
B. 30–60 minutes 
C. 60–90 minutes 
D. Over 90 minutes 

   Energy in 
- Energy used  
____________________ 

=  Energy stored 
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               Are your energy consumption  
           and activity in balance? 
 
 
 
Question 4 
 

How many cans of fizzy or soft drinks, 
on average, do you consume in a week?  
 
  A. None 

B. 1–3 cans 
C. 4–6 cans  
D. 7 or more cans 

SLR 18 
Keeping in Balance! 4 

   Energy in 
- Energy used  
____________________ 

=  Energy stored 
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               Are your energy consumption  
           and activity in balance? 
 
 
 
Question 5 
 

How many days in an average week do  
you eat something for breakfast? 
 
  

SLR 18 
Keeping in Balance! 5 

A. None 
B. 1–2 days 
C. 3–4 days 
D. 5–6 days 
E. Every morning 

   Energy in 
- Energy used  
____________________ 

=  Energy stored 
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                Are your energy consumption  
           and activity in balance? 
 
 
 
Question 6 
 

Are you involved in growing vegetables at 
home or school? 
 
  

Keeping in Balance! 6 

A. Yes 
B. No 

   Energy in 
- Energy used  
____________________ 

=  Energy stored 
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         Recommendations for health 
 
 
 

Recommendation 1 
 

 
  

SR 
CPO 

SLR 18 
Keeping in Balance! 7 

Heath 
recommendations 
for  
5 to 17 year-olds  

NZ youth 
 

Cook Islands 
young adults 

Personal 
assessment or 
recommendation 
 

Eat at least 2 
servings of fruit 
and at least 3 
servings of 
vegetables each 
day 

60% eat 2 
servings of 
fruit 
40% eat 3 
servings of 
vegetables 
 

18% eat 5+ a 
day 
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         Recommendations for health 
 
 
 

Recommendation 2 
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SLR 18 
Keeping in Balance! 8 

Heath 
recommendations 
for  
5 to 17 year-olds  

NZ youth 
 

Personal 
assessment or 
recommendation 
 

Less than 2 hours 
of screen time  

Only 30% 
meet the 
standard 
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         Recommendations for health 
 
 
 

Recommendation 3 
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SLR 18 
Keeping in Balance! 9 

Heath 
recommendations 
for 5 to 17 year-olds  

NZ youth 
 

Cook Islands 
young adults 

Personal 
assessment or 
recommendation 

60 minutes of 
exercise daily  

Average 46 
minutes 
 

Average 46 
minutes 
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         Recommendations for health 
 
 
 

Recommendation 4 
 

 
  

SR 
CPO 

SLR 18 
Keeping in Balance! 10 

Heath 
recommendations 
for 5 to 17 year-olds 

NZ youth Personal assessment 
or recommendation 

Less than 1 serving 
per week of sugar 
sweetened drinks 

11.5% drink regular fizzy 
or soft drinks 7 or more 
times a week  
3.7% had energy drinks 
5 or more times a week 
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         Recommendations for health 
 
 
 

Recommendation 5 
 

 
  

SR 
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Keeping in Balance! 11 

Heath 
recommendations for 
5 to 17 year-olds  

NZ youth Personal assessment 
or recommendation 

Eat breakfast every 
day  

67.5% usually eat 
something for 
breakfast 5 or more 
times a week 
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         Recommendations for health 
 
 
 

Recommendation 6 
 

 
  

SR 
CPO 

SLR 18 
Keeping in Balance! 12 

Heath 
recommendations 
for 5 to 17 year-olds 

NZ youth Personal assessment or 
recommendation 

Help with growing 
food, food shopping 
and cooking 

48% of 15 to 19 year-
olds were involved in 
growing vegetables at 
home or school.  
Of those involved, 
nearly 93% ate these 
vegetables 

End of ‘Keeping 
in Balance’ take 
me back to the 
contents page 
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Exploring Risk 

Injury risk (per 100 people) for 10 to 19 year-olds in 
New Zealand for the period June 2010 to July 2011 

Activity 10–14  
year-olds 

15–19  
year-olds 

10–19  
year-olds 

Touch rugby 0.6 0.7 0.6 

Netball 1.7 1.4 1.5 

Rugby 2.8 4.8 3.9 

Soccer 1.9 2.0 1.9 

Cycling 1.0 0.6 0.8 

Scooter 0.3 0.0 0.2 

Skateboarding 0.6 0.8 0.7 

Driving related 0.6 1.0 0.8 

Data retrieved from ACC Injury Statistics Tool and Statistics New Zealand—National Population Estimates: June 2011 quarter  
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Exploring Risk: Type 2 Diabetes 

Data retrieved from ACC Injury Statistics Tool and Statistics New Zealand—National Population Estimates: June 2011  
 

15  30 60 90   Age (years) 

Ri
sk

 o
f t

yp
e 

2 
di

ab
et

es
  

Very high 

High  

Low 

Moderate 

Type 2 diabetes future timeline 
Potential effects of lifestyle and background on future health outcomes  

KEY 
  Individual X 
 Individual 1 
 Individual 2 
□ Individual 3 
 Individual 4 

 
 
 
 
 
 

Individual 3  
Lifestyle: Moderate 
activity levels, good 

diet, smoker. 
Family situation: 
Large, low income 

family. Achieving well 
at school. 

 
 
 
 
 
 

Individual 4 
Lifestyle: Moderate 
activity, poor diet. 
Family situation: 
Small, family with a 

good income. 
Underachieving at 

school. 

 
 
 
 

 
 

Individual 2 
Lifestyle: Very 

active, good diet.  
Family situation: 
Small, low income 

family. No history of 
diabetes. Doing well 

at school. 

 
 
 
 

 
 

Individual 1 
Lifestyle: Poor diet, 
does little exercise. 
Family situation: 
Small, high income 
family with a history 
of diabetes. Doing 

well at school. 

 
 
 
 
 

 
 

Individual X 
Lifestyle: Very good 

diet. Does lots of 
exercise.  

Family situation: 
Small family with a 
high income. Doing 

well at school. 

End of ‘Exploring 
Risk’, take me 
back to the 
contents page 
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