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ABSTRACT 

Childhood dietary patterns are formed at a young age and influenced by a number of factors 

including the media, family members and school environment. With the increasing 

prevalence of childhood overweight and obesity it is therefore important to educate children 

on appropriate dietary and lifestyle behaviours . 

This research aimed to investigate: (I) the effects of a 12-week nutrition and health 

education programme on the dietary intakes of children aged I 0-12 years; and (2) the 

effects of the education programme on children's body composition measures including 

height, weight and body mass index values. 

Two New Zealand intermediate schools were chosen for the study and consisted of two 

hundred and forty four children (aged I 0-12 years) in the intervention school and one 

hundred and six children in the control school. At baseline and at 3 months, dietary intake 

and body composition was assessed in the children. The intervention school also received a 

12-week health and nutrition education programme taught by class teachers and consisting 

of nine different modules looking at healthy lifestyle and nutrition behaviours. Dietary 

intakes were measured by a food frequency questionnaire (FFQ) that collected information 

on the daily frequency of foods consumed within the last 4 weeks. Height and weight 

measurements were collected and this allowed body mass index (BMI) values to be 

calculated. The food frequency questionnaire has been previously validated against twenty 

four hour dietary records and the New Zealand Food Composition Database 2000 

(NZFCD). 

There were no significant differences between the two groups for body composition values. 

Both groups displayed some significant differences (p~0.05) among dietary intake between 

baseline and follow-up with changes in median number of servings per day. A larger 

number of changes were seen among intervention subjects and may have been attributed to 

the school education intervention programme however no definite conclusions can be 

made. Other influences such as ethnicity, socioeconomic status and other lifestyle factors 

may have affected results but these were not investigated. Although results were 

inconclusive, significant findings from the study are encouraging for future studies. 

Limitations and future recommendations are provided. 
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CHAPTER ONE 

INTRODUCTION 

The promotion of healthy eating patterns during childhood is important for maintaining 

general health and well-being as well as preventing risks for diseases in later life. During 

the early years of a child's life, behavioural patterns are acquired and eating habits are 

established, where they are then practiced and carried on into later Ii fe ( I ). Childhood 

dietary patterns have seen an increase in the amount of dietary fat and sugar leve ls over the 

last two decades with these more palatable foods replacing the intake of fruit , vegetables 

and cereals. This reduction in fruit and vegetable intake has been shown in children on ly 

consuming 1-2 serv ings per day instead of the recommended 5+ a day (2), (3). High 

intakes of fruit and vegetables are known to be beneficial to health and have often been 

associated with reduced prevalence of stroke, cancer and cardiovascul ar diseases (4), (5), 

(3). School lunches now consist of hi gher amou nts of takeaways, chips, cakes, bi scuits, 

chocolate confecti onary and sugary foods instead of the more healthy low fat items (6), (7). 

One of the main contributors to the high amounts of sugar intakes are the increased 

consumption of carbonated soft drinks, where thi s has seen an increase of 100% among US 

children between 1980 and 1994 (8). 

Many studies (9), ( 10), ( 11), ( 12), ( 13), ( 14), ( 15) have shown that there is a direct 

relationship between the eating patterns of children and the risks for chronic disease 

development such as cancer, diabetes, obesity and risk factors for cardiovascular disease 

( 16), (17), ( 18). Childhood overweight and obesity has become of particular concern 

during the recent years, where the prevalence among a number of countries including the 

United States (US), United Kingdom (UK), Australian and New Zealand (NZ) has 

increased between two-four fold ( 19), (20). 

The use of education intervention programmes within primary and intermediate schools has 

been well documented over the years and is known to improve the dietary and fitness 

patterns of young children (21 ), (22), (23), (24 ), (25), (26), (27), (28). Children aged 8-15 



years are at a perfect age to introduce the use of nutritional education modules within 

schools due to the greater need for improved nutrition patterns as children struggle to cope 

with the physiological demands of puberty. Within New Zealand schools, there is currently 

a lack of nutrition education and intervention programmes for this particular age group. 

Many school based programmes around the world have shown dietary improvements and 

consequent health benefits within young children. Programmes should aim to educate 

children on healthy lifesty le, nutrition and acti vity patterns where emphasi s should be 

placed on targeting the high ri sk populations such as the lower socioeconomic areas and 

children with higher body weights ( I ). 
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CHAPTER TWO 

REVIEW OF LITERATURE 

Introduction 

Dietary intake during childhood is important for growth, long-term health and the 

development of appropriate lifelong eating behaviours. It is a time when dietary patterns 

are developed, and food preferences are learnt which then continue on into later life. Areas 

of childhood diet have been linked to a var:iety of diseases such as obesity, diabetes, cancer 

and risk factors for cardiovascular di sease in adulthood (7), ( 1 1 ), (29). 

Children's dietary patterns have seen a large increase during the last few decades in the 

amounts of high fat and high sugar foods such as takeaways, chips, cakes, biscuits, high 

sugar drinks and chocolate confectionary with carbonated soft drinks being the largest 

contributor to sugar intake (6), (7). School lunches now consist of over 30% fat compared 

to a recommended US daily intake (5) of no more than 30%, where a high proportion of 

children from the UK, USA, Australia and NZ purchase their lunch from the school 

tuckshops or vending machine. This has seen a notable decrease in the consumption of 

fruit and vegetable intakes as well as a reduction of important vitamins and mineral s in the 

diet including fibre and calcium. This is due to the reduced intakes of milk, fruits and 

vegetables, breads and grains which contain beneficial nutrients which help reduce the risks 

of chronic di seases later on in life (3) 

Factors that influence childhood diet are the child's family, school environment and media 

and advertising industry. The family environment is where children learn and adopt 

parental food behaviours, receive most of their daily meals and view their parents as 

nutrition role models. It is therefore the parent's responsibility to educate and teach their 

children on appropriate dietary patterns as well as monitor the frequency of convenience 

meals and snacks. Schools also influence the dietary intake of children where teachers, 

peers and the school tuckshops can play a vital role. A large proportion of children's daily 

foods are consumed within the school environment as well as appropriate dietary choices 
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learnt and children are educated on overall health and lifestyle choices. School intervention 

programs provide an ideal way for children to learn healthy nutrition behaviours and 

increase physical activity levels. It is therefore important to introduce schools to nutrition 

and health education modules as well as increase the levels of physical activity, where this 

can be done through the use of education intervention programs. 

The main purpose of this literature review was to: 

Review the dietary patterns of I 0-12 year old children and discuss the main effects 

it has on their lifestyle and overall health 

Discuss the main influences that effect children's eating patterns 

Evaluate the role that nutrition education programmes have on children's nutrient 

and/or food intakes 

Compare dietary intakes and body mass index (BMI) levels among children both 

worldwide and in New Zealand 

Discuss the main health effects that dietary patterns have on children 

A computer-based literature search was conducted using both Medline and PubMed, using 

key words: child diet, childhood obesity, nutrient intake, intervention programs, school 

education programs, overweight, exercise, body mass index, television viewing, and 

parents. The search was narrowed down by combining key words and limiting searches to 

chi ld and adolescent based studies as well as including countries that were relevant to the 

NZ population. 

Childhood dietary intake 

Children's dietary patterns are formed at a very young age, and are then carried on into 

adu lthood. Food preferences and eating habits are progressively learnt and practiced as 

children grow and develop. Children's schools and families play a key role in influencing 

dietary intakes and are seen as important role models and key learning environments for 

healthy nutrition behaviours (I). 
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Changes in dietary patterns among children in recent years has led to an increase in the 

obesity epidemic (9). There has been an increase in fast food consumption by over 300% 

between 1977 and 1996 as well as an increase in sugar-sweetened drinks (30). Many 

countries have moved towards a high fat and higher refined carbohydrate diet, thereby 

experiencing an overall shift in their dietary structure (9). Saturated fats have increased 

where foods such as takeaways, cakes, biscuits, chips and chocolate confectionary have 

become the preferred foods for children's lunches (6). School lunches now consist of a 

limited amount of fruits and vegetables and a larger amount of fatty food items (6). Fruit 

and vegetable intake has decreased over the years and been replaced by higher amounts of 

chips, biscuits and sugary foods resulting in many lunches containing over 30% fat (6). 

One of the major contributors to the large dietary change is the increased amount of sugars 

in the diet (31 ), (32), (30), (33), (8), (34), ( 16), (35) , (36), (37). On average adolescents and 

children are consuming 20% of their total energy from added sugars, with the greatest 

source coming from non-diet soft drinks (7). U.S data shows (7) that in children aged 6-17 

years, the main sources (90%) of added sugars are from non-diet soft drinks, fruit drinks, 

sugars and sweets , sweetened grains , sweetened dairy foods and pre-sweetened cereals. 

In general the main dietary changes that have taken place among a number of countries are 

the large increase in the consumption of fat , saturated fats and added sugars therefore 

resulting in a reduction of fibre and total cereal intake (9). In particular regions such as 

Asia, Latin America, Northern Africa, the Middle East and urban areas of Sub-Saharan 

Africa have experienced these dietary effects with dietary fat intakes reaching over 30% 

instead of the recommended 25 % by the World Health Organisation (WHO) (38). This has 

led to an increase in the prevalence of a number of diseases over the years including 

obesity, heart disease, diabetes, osteoporosis as well as other chronic diseases later in life 

(7). Changes among dietary fat intake within other countries have also been seen but not as 

significant as these. 

One of the suggested reasons for this change in diet is socioeconomic status (SES), it has 

been found (9) that a higher energy dense diet and a lower activity pattern among poorer 
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populations may be the main contributors. Poverty has been associated with lower food 

expenditures, lower fruit and vegetable consumption and lower-quality diets. Th is has been 

replaced by high-fat and high energy-dense foods which are found to be more affordable 

for many populations (39). 

Children's diet has been well documented over the years by using large nationally 

representative and nationwide surveys that can track the changes th roughout time (9), (40). 

The National Diet and Nutrition Survey (40) in Britain examined the nutritional status, diet 

and acti vity levels among children aged 4- 18 year old. The urvey howed that on average 

children are eating less fruit and vegetable ervings per day, as well as a lower intake of 

minerals, in parti cular vitamin D than when measured in 1983. Energy and fat intake were 

compared among I 0- 1 I year old children in 1983 with 1997, where females experienced a 

reduced fat intake from 78.9g/day to 67.2g/day as well as male intakes from 87.6g/day to 

75 .8g/day. No differences in overall energy intake were found, however when income 

status was taken into account differences were seen among boys depending on whether 

their parents received financial ass istance from the government or not. Carbohydrate 

ingestion as a percentage of total energy intake was 51 .6% and 5 1. I % for boys and girls 

respecti ve ly, with the main contributors being breads and cereals, fol lowed by vegetables 

and savoury snacks. Total sugars, preserves and confect ionery altogether contributed to 

I I % of total carbohydrate intake w ith chocolate confectionery amounting to half of that 

value. Drink con umption contributed to 11 % of energy intake w ith two thirds coming 

from so ft drinks (40). This study shows the large amount of food consumption and 

nutritional changes that have taken place among British children aged 4-1 8 years old 

between 1983 and 1997. The major concern within this population is the low intake of 

important vitamins and minerals from many fruits and vegetables which has been replaced 

by the more palatable foods such as cakes, biscuits, buns and pastries. 

Sugar intake 

High amounts of sugar consumption in children's diets is a frequent pattern seen among 

many different studies around the world, where soft drinks in particular have shown to be 

the greatest source of sugars (8), (40), (31 ). Ludwig et al (8) examined the intakes of sugar-
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sweetened drinks in the USA where he found intakes to have increased by I 00% among 

USA children between 1980 and 1994. The study looked at the contributing factors that 

sugar-sweetened drinks had on increased body weight and obesity rates. Sugar-sweetened 

drinks were measured among 548 multi-racial children from Massachusetts, USA during a 

19-month period as well as measures of body weight, fat percentage, physical activity and 

dietary intake. Children's body composition values were estimated using body mass index 

and triceps skinfold measures (8). Sugar-sweetened drinks were found to increase the odds 

of becoming obese by 1.6 times for every additional glass consumed each day for children 

aged 11 years. Results were only significant for increases in body mass index and were 

identified to be one of the many contributors to obesity rates. Increases in height, weight 

and body mass index values may also be due to physiological changes in growth during 

puberty (41). Previous literature (42), (41) on growth and development has shown changes 

in BMI and body fat percentage during childhood and adolescence that occur in accordance 

to normal physiological development. However these results were based on body mass 

index values where other studies (43), (44), (45) have previously shown varied results and 

accuracy levels with this form of body mass measurement in children. Other studies (6), 

(31 ), (46), (40) have shown that high intakes of sugary beverages increase overweight and 

obesity in young children. 

Trioiano et al in 2000 (46) also examined dietary intakes of children and adolescents from 

the United States. Dietary 24-hour recalls from the third National Health and Nutrition 

Examination Survey (NHANES Ill) ( 1988-1994) were examined as well as the first and 

second national surveys. The main objective of the study was to access secular trends in 

energy and fat intakes among youths aged 2-19 years. Data was collected by household 

dietary interviews where 11,723 respondents reported all foods and beverages consumed in 

the previous 24 hours. All foods and beverages were analyzed using the US department of 

agriculture survey nutrient database. Children aged 6-11 years completed the health and 

nutrition surveys with half the children (55%) filling them out alone, over a quarter (22%) 

were completed by a family member and another quarter (23%) were completed by both 

family member and the child. In the adolescent group of 12-19 year olds, over 99% 
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reported their own dietary intakes. These differences in data collection may have affected 

the overall analysis and accuracy of the dietary intakes ( 46). 

Results from the third National Health and Nutrition Examination Survey study showed 

that for children aged 2-18 years mean energy percentage from total and saturated fat 

decreased between the periods 1970-1994. Only small differences were seen between the 

two sexes and age groups with a mean intake of 35 .5% of energy from fat and 12.2% for 

saturated fats. Although an overall decrease in energy and fat intake was seen during the 

24 years, percentages still remained above recommended daily allowances of 25 % as 

recommended by the World Health Organi sation (WHO) (46), (38). Overall , mean energy 

intakes of the three National Health and Nutrition Examination Surveys showed a slight 

decrease and stable value for children aged 2-5 years and 6-11 years, but energy increased 

in children aged 12-19 years by 400 KJ. This may have been due to higher intakes of 

sugary foods or larger portion sizes eaten. Female overweight children did not show an 

increase in reported energy intakes throughout the three surveys, which may show the lack 

of association between energy intake and overweight prevalence, or diets were 

underreported as is common for overweight people. Other possibilities for this increase in 

weight gain may have been attributed to a decrease in physical activity which can also shift 

the energy equation to a positive balance, therefore resulting in a weight gain among the 

children (46). 

Food guide pyramid 

The food guide pyramid is part of the dietary guidelines (5) and is a useful education tool 

when determining and tracking dietary intakes. It includes information on daily diet and 

recommends an appropriate number of servings for each of the five main food groups 

whilst suggesting healthy food choices (16). The American food pyramid (5) recommends 

that children aged 9-18 years consume 9 servings of breads and cereals per day, 3-4 

servings of fruits and vegetables, 3 servings of dairy and 2 servings of meats, poultry and 

fish per day. By following these guidelines, this ensures that children are receiving 

adequate nutrients from the four major food groups that are necessary for growth and 

overall health. No definition for daily servings of fats, oils and sweets are given, but it is 
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recommended that children eat these sparingly and go easy on foods high in fat or sugars 

(5). 

Dietary guidelines for children in the US have been compared with that of actual food 

intakes in order to see whether children are consuming the right amounts of macro and 

micro-nutrients. Brady et al ( 16) compared the results of the dietary information for 110 

children aged 7-14 years with that of the pyramid recommendations. Twenty-four hour 

recalls were administered by trained interviewers as well as measures on height and weight. 

Results were compared with the recommended number of servings from the food guide 

pyramid from the five main food groups. These included grains, vegetables, fruits, dairy 

and meats . When compared to the US food guide pyramid, children showed a large 

proportion of their diet (46%) consisted of fat and sugars together with a very low amount 

of dairy (4.3%) and fruit (3 %) as opposed to the recommended intakes (10.5 %) from each 

group. Vegetable servings (9%) were also below the recommended daily intake in their 

diet ( 16%) with dark green-deep yellow vegetables not even reaching one third of total 

vegetable servings. Overall the diets of the US children were not in accordance to the 

recommended US dietary guidelines. When diets were compared to a hypothetical diet, 

results showed a large difference between the two with US children reporting much higher 

amounts of total energy intakes as well as lower intakes of all five main food groups. 

Reasons for these differences may have been due to inadequate reporting of dietary intakes 

from children with high amounts of variability seen in self-reported intakes. Population 

samples were also gathered from the South-East of USA and inhabitants are known to 

consume higher amounts of fat in their diets ( 16). 

This study was supported by Munzo et al (47) who showed that in children (aged 2-19 

years), only I% met all the food group recommendations, with 5% meeting the 

recommendation in four or more food groups and 16% meeting none. Surveys (48) 

conducted on children aged I 0 years compared intakes of diets from 1973-1994 and 

showed that over the years percentage of energy from protein and carbohydrate has 

increased over the years while total fat percentages decreased from 38% to 33%. This 

resulted in no overall change in total energy intakes . When fats were broken down into 
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food sources, a decline was seen in the consumption of fats/oils, mixed meats, pork, eggs, 

milk and desserts with an increase in consumption of poultry, cheese and snacks (48). 

Recent studies (49), (50) still show children's diets to contain large amounts of high energy 

dense foods with a lower intake of fruits and vegetables. Therefore it is necessary to work 

towards strategies for reducing takeaways and other high energy and sugary foods with an 

emphasis on ways to increase fruit and vegetable intakes. 

Fruit and vegetable consumption 

Children should be aiming for at least five servings of fruit and vegetables per day as 

recommended by the World Health Organisation (2), (38). Unfortunately children's intakes 

of fruits and vegetables are being replaced by high amounts of sugars and calories. 

Research has shown (4 ), (5), (3) that by eating a diet rich in fruits and vegetables that this 

may protect them against illnesses such as cardiovascular disease, stroke and cancer. By 

consuming at least five servings per day, this can help lower blood glucose levels, blood 

lipid levels, manage weight and decrease the risk of certain cancers (51 ). 

Children are currently not eating enough servings of fruits and vegetables per day with data 

showing intakes of as little as little as 1-2 servings, with girls consuming more servings 

than boys (52), (2), (3). Fruit and vegetable intake among U.S. children (multi-ethnic) aged 

12 years showed that on average they consumed 3.9 and 1.6 servings per day of fruits and 

vegetables. In comparison to the 5-a-day guidelines, only 37% and 2% of children met the 

criteria for fruits and vegetables. However, limitations such as over and under-reporting 

may have contributed to differences in validity and reliability measures (51 ). A U.S study 

(33) showed that children's (8-10 years) intakes of fruits and vegetables are being replaced 

by high amounts of soft drinks and sweetened beverages. Food records showed that 

students who consumed high intakes of soft drinks and total sweetened beverages reported 

lower consumption of fruits and had higher calorie intakes. 

Breakfast meals 

Missing breakfast is common problem among young children worldwide and is seen to be 

associated with various health-compromising behaviours such as overweight and obesity 
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(53). Children who miss breakfast are more likely to increase snacking time, miss lunch 

meals, and engage in a sedentary lifestyle than those who frequently eat breakfast. 

Children who regularly consume breakfast in the mornings have shown positive effects on 

cognitive performance with an increase in the speed of information retrieval in working 

memory as well as improved academic performance (54). A study by Keski-Rahkonen (55) 

looked at a sample of 5,548 16-year old children and 4 ,660 parents in Finland investigating 

how often they ate breakfast and what factors influenced this. In total 13-16% of 

adolescents were found to have breakfast less than once a week with a higher percentage 

among children whose parents frequently missed breakfast. The main factors associated 

with missing breakfast were smoking, infrequent exercise, a low level of education, regular 

alcohol consumption and high body mass index values in both adolescents and adults. 

These results were supported by Siega-Riz et al (56) who found that between 1965 and 

1991 in US children ( 15-18 years) breakfast consumption decreased in both girls ( 14.8%) 

and boys ( 19.7%) respectively. 

Parents play an important role in their child's breakfast consumption, therefore it is 

important for nutrition intervention strategies and education modules to target the whole 

family environment rather than just the child itself (55). Cho et al (57) looked at the 

differences between children who are eating breakfast in the mornings compared to those 

who were missing it. The study looked at the relationships between breakfast types, energy 

intake and children's body mass index levels. Data from the third National Health and 

Nutrition Examination Survey (NHANES Ill) showed that those who ate cooked cereals, 

ready to eat cereals or bread breakfasts had significantly lower BMI values compared to 

children who missed breakfast or had meat or egg type meals. This showed us that children 

who eat a healthy breakfast in the mornings will maintain a healthier body weight than 

those who miss breakfast or include an unhealthy meal (57). 

Lunch meals 

Children's lunch meals in the USA often consist of an a la carte programs or vending 

machines which contain of fried foods, snack bars and sweetened beverages with few low­

fat food items such as fruits or vegetables (58). Findings from the second School Nutrition 
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Dietary Assessment study in 2001 (58) showed that more than 90% of school s included a la 

carte programs at lunchtimes. Seventy-six percent of high schools, 55 % of middle schools 

and 15% of elementary school s had vending machines available within school grounds. 

Other schools who didn't provide thi s meal program offered a school food store, snack bar 

or canteen within the school. Overall the School Nutrition Dietary Assessment found that 

most school s rarely had fruit available and mainly offered higher fat foods rather than low­

fat options (58). 

Kubik et al (58) designed a school-based dietary intervention trial called the 'Teens Eating 

for Energy and Nutrition at School' (TEENS) study among 4,050 seventh grade ( I 1-12 year 

olds) students in Minneapolis, USA. The main aims were to create a 'snapshot' of the 

school environment by looking at influences such as availability of a la carte programs, 

vending machines, consumption of fried foods, fruit, vegetables and total fat consumptions. 

Twenty-four hour dietary recalls were collected from 598 students over an 8-10 week 

period with 5 main measures used for analysis. They were: Total fruit servi ngs per day, 

total vegetable serv ings per day, and percentage of tota l energy from total fat and saturated 

fat. All school s participated in the USDA's (U nited States Department of Agriculture) 

National school lunch program where food records, a la carte menus and vend ing machines 

were analysed by trained specialists. Overall, results showed that there was a significant 

association between the school a la carte program and the student's daily consumption of 

total fats, saturated fats, fruits and vegetables. Thi s was emphasized by the fact that those 

students who were not exposed to an a la carte program at school reported intakes that met 

or came close to meeting dietary recommendations and those who were exposed to these 

programs did not. One possible explanation was due to the large amount of high-fat foods 

and calorie dense beverages in the a la carte school programs, where these foods are 

decreasing the consumption of fruits and vegetables. Among the a la carte foods, fried 

potatoes were seen as the 'preferred ' vegetable chosen by all children. Similar results were 

seen in the vending machines where they were negatively correlated with fruit consumption 

among seventh graders showing that high-fat, low nutrient dense foods were being chosen 

over fruit. This study shows the association between certain factors within the school 

environment and the dietary behaviours of young adolescents. With the high amount of 
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time spent at school, it is important for children to have healthier foods choices within 

school tuckshops, menus and vending machines. 

Other studies (59), (60) have shown that middle school children, ages 11 to 13 years, 

consume excessive amounts of high-fat, high-sugar snacks averaging 8g of fat and 23g of 

sugar per snack item. Over 88.5% of the school tuckshop foods had high fat and/or high 

sugary foods, with chocolate confectionary accounting for one third of the tuckshop sales 

(60). Possible interventions that were suggested to improve food quality was to limit sales 

of chocolate candy as well as substitute low-fat varieties of cakes, biscuits, chips and 

crackers into the school tuck-shops (60). 

Children ' s school packed lunches also provide information into what children are eating 

whilst away from home as well as exploring the role of parental influence. US children's 

school lunches were analysed (6) to help identify the more common food items that were 

taken to school. Observations were made in 1,381 school lunches from 24 middle schools, 

grades 6-8 (aged I 1-13 years) around San Diego, California. Foods were recorded each 

day by trained assessors who wrote detailed descriptions of all food items in the bags as 

well as the portion size and number of each item. Total fat, saturated fat, and sugar content 

was assessed using a nutrition data system. Overall about 86.5 % of the bag lunches 

included a sandwich or entree, where the main spreads included meat (52.5%), cheese 

(25.7%) and peanut butter (23.5%). Fruit was seen in 46.6% of all school lunches where 

vegetable intake only achieved 5.5 %, with the main form of snacks including non-chip 

snacks (41.6%) and savoury chips (39.6%). These snacks were seen to be more common 

than biscuits (28%), chocolate confectionary (17.2%), cakes and pies (9.7%). Each bag 

averaged a mean of 596.2 total kilocalories (kcal) with I 86.3kcal coming from dietary fat 

(29.7%) and 55.8kcal saturated fat and I 91.7kcal from sugar. Boys generally had a larger 

size lunch than girls and then lunches were also larger in the older children. Student's lack 

of knowledge about fat content and preparation methods used in making lunches was a 

small limitation within the study. In certain cases predetermined default quantities were 

determined by assessors and used for items that could not be directly observed (e.g. 

mayonnaise on a sandwich) (6). In another study differences have been seen within the 
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nutritional quality of bagged school lunches among both gender and ethnic groups (6 1 ). A 

study by Jones et al (61) showed that boys bring their lunches to school more often than 

girls, while European children have more days with bagged lunches than any other ethnic 

groups. Girls request more low-fat items in their lunches than boys where this may be due 

to girls being more weight and diet conscious than boys. 

Family environment 

Parents and caregivers play a vital role in children's dietary patterns, as they are often the 

person who prepares their school lunch's everyday. More care and attention needs to be 

paid to giving children larger amounts of low-fat options within their boxes and cutting 

down on high-fat snack foods (61 ). Children's eating patterns including portion sizes, meal 

frequency, dietary quality and place of consumption are continually changing. We no 

longer see the traditional pattern of the family eating at the kitchen table but rather a higher 

proportion of meals at the local takeaway restaurants (62). 

Research has shown (63), (62) that school-age children are consuming over one-quarter 

(27 %) of their meals away from home, with a higher percent of middle schoo l children 

(40%) eating at home (7 nights) than high school children (20%). In New Zealand 75 % of 

children's meals are prepared at home compared to only 47 % in the United States, therefore 

showing that a high proportion of US chi ldren 's meals are eaten at fast food outlets or 

restaurants instead of at home (64). The quality of dietary intake has shown to be 

positively associated with the frequency of meals at home (62). Neumark-Sztainer et al 

(62) looked at the frequency of family meal patterns in Minneapolis/Minnesota, USA 

looking at whether it was associated with the quality of children's diets (aged 11-18 years) . 

Fruits, vegetables, grains and calcium-rich foods were positively associated with the 

frequency of family meals and negatively associated with soft-drink consumption. 

Important nutrients such as protein, calcium, iron, folate, fibre and vitamins A, C, E and B-

6 all showed positive associations with the frequency of family meal patterns. However, 

other factors within the family environment and dietary assessment methods cannot be 

ruled out as influences for these findings (62). These included family cohesion and the 
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living environment as well as underreporting of dietary foods within the food frequency 

questionnaire. 

Changes in portion sizes of foods 

Portion sizes or the amount of foods consumed per eating occasion have shown a steady 

increase between the years 1989-1991 and 1994-1996 (50). Children 's dietary intakes in 

the US showed that portion sizes of soft drinks were significantly larger in surveys from 

1994-1996 compared to 1989-1991 as well as other foods including grains and cereals for 

all age groups 2-19 years. Smaller portions in 1994-1996 were seen in foods including 

mixed dishes (macaroni and cheese, pizza) bacon, chicken, margarine and mayonnaise. 

However, the majority of foods showed significantly larger portions between the years 

1994-1996 (50). 

Summary of childhood diet worldwide 

The main areas of concern in childhood diets are the large increases in high energy and 

high sugar foods. This has led to an overall decrease in fruits and vegetables as well as 

limiting important nutrients such as calcium, fibre and important vitamins and minerals. 

Children's school lunch meals often consist of large amounts of chips, cakes, biscuits, 

confectionary and carbonated drinks, where sweetened beverages and soft drink 

consumption provide the greatest percentage of added sugars (7). Emphasis needs to be put 

on creating a healthy environment within schools and family environments, whereby 

targeting foods from tuckshops and vending machines as well as working together with 

parents. 

New Zealand and Australian data on childhood diet 

Childhood diet in New Zealand is becoming an increasing concern as the consumption of 

high energy dense foods and limited physical activity is leading to an increase in weight 

and disease prevalence. New Zealand has a high rate of adolescent obesity with estimates 

varying between 20-30% depending on the child's age, gender and ethnicity (65). The 

average child's diet is reported to be high in energy and fat and low in fibre, fruits and 

vegetables (66). Only half of New Zealand children are eating the recommended daily 
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intake of fruits and vegetables. Two out of five children are eating 2 or more fruit servings 

per day and three out of five children are eating 3 or more vegetable servings per day. Fruit 

and vegetable intake has been replaced by more palatable foods such as biscuits, chips, 

confectionary and fast foods (67). 

Until recently little research had been done on the dietary intakes of New Zealand children. 

However, in 2002 the Ministry of Health (37) collected dietary information from 3,275 

multi-ethnic children aged 5-14 years from around New Zealand . Food intakes, eating 

patterns, food securities and the frequency of foods eaten were recorded along with a 

number of other measures including physical activity, dental health and anthropometric 

values. Energy intakes were shown to be higher among males in comparison to females 

whilst Maori children consumed the most energy. In all age group's, bread was eaten the 

most (13%) followed by potatoes, kumara and taro (8%) then biscuits (6%), beverages 

(6%) and milk products (6% ). Further investigation of the total energy consumption 

showed that fat intakes varied with age and ethnic group. Pacific Peoples (35%) consumed 

the largest dietary fat intakes followed by Maori (34%) and NZ European/Other (NZEO) 

(32.4%) with 11-14 year olds consuming the largest intakes. The main sources of dietary 

fat came from potatoes, kumara and taro (9%) where children mainly consumed these as 

potato crisps, crisps and wedges. Thi s was followed by milk (8%), bi scu its (7%) and butter 

(6%), margarine (6%), pies (6%) and pastries (6%) as the other main contributors. Total 

sugar intake ranged from I 03g in males to 140g in females with the major source coming 

from beverages, followed by fruits and confectionary (37). The 2002 National Children's 

Nutrition Survey has provided an insight into the dietary patterns of New Zealand children 

aged 5-14 years. The results of this study may encourage Government, Public Health units, 

schools and children's families in designing strategies for improving children's diet and 

help reduce rates of overweight and obesity within New Zealand (37). 
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Influences on childhood dietary intake 

Parental influences on eating patterns 

It has been suggested that parents play a major role in the decision making process of 

children's food preferences and eating habits. They are often viewed as a nutrition role 

model to their children, portraying both posi tive and negative images of food and body 

types (68), (69), (70). Children's eating behaviours begin at a young age and are associated 

with the parent's knowledge and attitudes of different foods. Parents exert contro l over 

meal timings, size and social context of meals and snacks, as wel l as setting the emotional 

tone of eating occasions (7 1 ). This may lead to influences on children's body weight and 

interferences with eating habits and food choices. These have been known to be associated 

with chi ldhood obesity (69), (3) . 

Robinson et al (69) examined the parental behaviours that were thought to influence 

childhood obesity in chi ldren aged 8-9 years. Telephone surveys of the parents of 792 

third-grade students from a multi-ethnic and socioeconomic background were conducted. 

One on one interviews were conducted on 656 parents or guardians, mainly on the child's 

mother (82.8%) and looked specifically at household educational level. Parent's 

perceptions of their own weight, parental control over children' s food intake and 

perceptions of their child 's weight were also gathered. Only a weak association was found 

between overweight girls and parents who had less contro l over food intake. Those who 

had a greater control over their daughters reported less overweight teens. These resu lts 

were only significant when other factors such as parental body mass and weight perception, 

education level and child's age were accounted for. This showed us that parental eating 

patterns largely affect what is eaten by their chi ldren and thereby affects their overall body 

weight. 

In other studies child-feeding questionnaires (CFQ) have been used (72), (7 1 ), (73) to 

determine how much influence the parents have over their child's eating habits and include 

questions such as 'whether children should be free to eat whenever they are hungry' or 

'whether mothers felt they needed to regulate their children's eating habits' and if they 
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'used certain foods as rewards' (72). These studies show support for the hypothesis that 

parents who had higher control over their child's diet had children with problems in 

regulating energy intake as well as a reduced responsiveness to energy density of foods. It 

was also shown (72) that these children also display larger amounts of body fat stores, 

especially seen in the girls. By restricting children's diet and inhibiting access to the more 

palatable foods (high in fat and sugars) children are more prone to rebelling against their 

parents and having higher intakes of these. In the long term this may cause unwanted 

effects on their health as well as causing behavioural changes to their dietary intake and 

food selections (74). Because these foods have been restricted, the child's attention is more 

focused on this unwanted behaviour. Greater amounts of parental control have been seen in 

girls rather than boys, where mothers in particular are more concerned and use greater 

amounts of dietary constraint with their daughters rather than sons (75), (76). This may be 

due to the fact that parents, especially mothers may pass on their dietary perceptions to their 

daughters by encouraging dietary restraints at an early age. Unwanted effects on the child's 

eating behaviours can be caused as well as diminishes in the extent to which they learn to 

use their own hunger and satiety cues during eating. Problems such as overweight, body 

dissatisfaction and eating disorders may result from this (76). These findings relate to 

many animal behavioural models done in the past in which restricting access or permission 

to food items produced elevated intakes of these inhibited substances (72). Future studies 

should aim at reducing the use of dietary restraints and encouraging parent-child 

interactions during child feeding with a greater emphasis on nutrition education (76). 

Children have a high degree of power over adults when wanting to obtain sweet foods or 

snacks from their parents. This is mainly influenced from television advertisements, menus 

at child daycare centres and perceptions of other peer groups (77). Sweet foods such as 

chocolate, chocolate confectionary, cakes, biscuits and fizzy drinks are more easily 

obtained by younger children (<7 years) and with parents below the age of 35 years. This 

is mainly due to the greater amount of advertisements targeting a younger, more vulnerable 

generation as well as the limited education level of the parents. This is also highlighted by 

the fact that younger children are more able to out-manoeuvre their parents when receiving 

sweet snacks. Children's ability to obtain sweet snacks from parents emphasises the need 
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for family involvement in improving childhood diet. Education on health promotion and 

dietary patterns should target all families with emphasis on parents with younger children 

and lower income households (77). 

Media influence on eating patterns 

Television advertising is known to influence the type of food choices made by young 

children. Food advertising during prime time child-viewing times comprises 63% of all 

advertisements in the UK and over two thirds in the USA, with 60% of these containing ads 

for sugar-coated breakfast cereals (78). Advertising in the USA and UK showed that 56-

63% of children's commercials were taken up by food advertisements during peak time 

with confectionary, snack foods and breakfast cereals being the main advertisements. In 

these advertisements, over 80% were foods high in fat, sugar and salt and overall accounted 

for 44-76% of all children's food advertisements. 

Lewis and Hill (78) examined the effects of children's food advertising on I 03 nine-year 

olds as well as monitoring 91 hours of children's broadcasting. The study involved 

videotaping four commercial stations broadcasting in the UK over a 91 hour period during 

prime time children ' s viewing. Results showed that during the 91 hours of broadcasting, 

over 828 advertisements aired on television and included between 49-63% food 

advertisements, followed by toys and entertainment with less than I 0% viewing times. The 

highest food category advertised was cereals and confectionary/savoury snacks which 

accounted for 60% of the food or overall total advertisement time (78). The advertising of 

high fat food products may play a role in influencing children's food choices (78). 

More recently, Halford et al (79) looked at the effect of television food advertisements on 

the food consumption patterns in children. A total of 42 children (18 male, 24 female) aged 

9-11 years were selected from a UK primary school. Children were categorised into one of 

three groups; lean, overweight and obese based on children's body mass index (BMI) 

values using the revised 1990 reference standards (80). All children watched a series of 

three cartoon videos over a two week period which contained either advertisements not 

related to foods or food-related advertisements. Sixteen advertisements were then repeated 
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and children had to recognise ones that they had already seen. Following the television 

viewing session, children were given a selection of packet-type foods to choose from and 

included: ryvita wholegrain crackers, jelly sweets, chocolate and butter puffs. Behaviour 

questionnaires were then given to children to assess the eating in response to the food­

related stimuli. Overall results showed that the obese and overweight children recognized 

significantly more food related advertisements than the lean children and ate larger amounts 

of food. Higher fat food choices were made by all children following the food related 

advertisements and lower fat foods were eaten after the non-food advertisements (79). 

Both studies (78), (79) have highlighted the large effects that television food 

advertisements have on children's eating patterns. It supports the fact that television 

viewing is not only a sedentary behaviour but that it can influence children's adiposity 

levels by promoting the consumption of unhealthy food items. 

Lack of physical activity and increased viewing of television and computer usage has lead 

to a 60% rise in childhood overweight and obesity over the years (81 ). The largest 

sedentary behaviour in the Western society is television viewing, where worldwide studies 

have found links between children's BMI and amount of televi sion watched (82), (83), 

(84 ), (85), (86). It has been suggested (20) that some of the possible reasons for such high 

rates of television viewing are due to: 

Larger amounts of children's television programmes broadcasted 

Ease of television availability 

Lack of monitoring by parents 

Use of television by parents as an electronic babysitter 

Lack of outdoor play areas 

Unsafe neighbourhoods 

Greater action is needed in reducing the levels of food advertisements and encouraging 

children to participate in larger amounts of physical activity rather than watching television. 
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Childhood overweight and obesity 

Overview/Prevalence 

Over the past I 0 years, a number of studies (43), (87), (88), (20), ( 13), ( 19), (89), (69), (90), 

(91 ), (92), (93) have shown a large increase in the prevalence of overweight and obesity 

among children worldwide. In children of all ages and ethnicities, rates have increased up 

to three-fold over the past 25 years in both developed countries and industrial countries 

( 13). Rates of obesity have shown an increase of 2.3 to 3.3-fold over 25 years in the USA 

and a 2.0 to 2.8-fold increase over I 0 years in the UK ( 13). Australian data has had a 2-4-

fold increase in the prevalence of obesity and a 60-70% rise in overweight adolescents in 

the past 12 years. 

Booth et al (19) examined the population prevalence of overweight and obese children and 

adolescents (aged 7-15 years) from 1969 to 1985 to 1997 in Australia. During this time 

five independent population surveys were administered among groups of randomly selected 

students from government high schools in both urban and rural areas around Australia. 

Each survey assessed a wide range of health-related measures such as blood pressure, 

height, weight, anthropometric measures including waist girth as well as other fitness based 

components. Results showed that during 1985-1997, the population prevalence of obesity 

increased by 2-4-fold and 60-70% for overweight adolescents with a combined increase of 

2-fold. Mean body weight among boys increased by 3.2kg and by 2.7kg in girls . During 

1969-1985 there was no apparent change in the prevalence among girls but in the boys an 

increase of 35% was seen. However, results did not show a full representation of the 

Australian population as data was only collected from 3 states instead of the full 8; 

therefore a national trend cannot be certain. A further limitation of the study was the 

precision of weight measurement of the five different surveys, where body weight of the 

children was measured on similar scales but the weight precision varied by up to 0.4kg. 

New Zealand prevalence of childhood overweight and obesity 

Studies among New Zealand populations have increased due to the increased awareness of 

overweight and obesity among developed countries. The 2002 National Children's 
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Nutrition Survey (37) showed that 21 % of New Zealand children (aged 5-14 years) are 

currently classified as overweight and nearly I 0% of children are obese. Prevalence's 

were based on Cole et al (44) cut-off values for body mass index (BMI) and showed Pacific 

children to have to highest proportion of overweight and obesity levels followed by Maori 

and New Zealand European/Other (NZEO). Overweight levels in males were highest for 

children aged 11-14 years (23.7%) and lowest in males aged 5-6 years (16.4%) while 

values remained constant in girls. Obesity levels for females showed the largest increase in 

age groups, where the younger children (5-6 years) had a prevalence of 6.7% and the older 

children (7-14 years) showed a prevalence of over 11.5%. Proportion of obese males was 

similar in all three age groups (8-9%). Limitations of the anthropometric assessment 

method were recognized and stated in the 2002 survey results and included : 

inappropriateness of method for the different New Zealand ethnic groups and individual 

children. 

Turnbull et al (93) evaluated the prevalence's among New Zealand 's ethnic groups 

including Maori, Pacific Peoples and New Zealand European/Other (NZEO) children. 

Over time thi s study also explored the differences between the school s socioeconomic 

status, child's gender and ethnicity. With a multiethnic sample group of 871 children the 

study compared the body mass index (BMI) values of 11-12-year old children between the 

years of 1989-2000 in Hawkes Bay, New Zealand. Body mass index was measured by 

standard height over weight measurements using portable stadiometers and scales. 

Differences were seen during the I I-year period in both overweight and obesity among all 

ethnic populations and gender groups. Initial body mass index (BMI) values increased 

from 11 % to 20.9% among overweight children and from 2.4% to 9.1 % for obesity. When 

children were broken down into ethnic groups, Maori and Pacific People showed the largest 

percentages followed by New Zealand European/Other (NZEO) children, although NZEO 

were found to have a higher relative risk for being overweight and obese between the I!­

years. Body mass index (BMI) values were found to be higher than some other developed 

countries, however method of measurement should be taken into account, where this study 

used standard scales for weight collection but did not account for clothing weight and 

rounded each measure to the nearest kilogram which may have affected results (93). 
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Levels of obesity have also been examined in New Zealand Pacific children aged 3-7 years 

(94) due to the high rates of obesity in previous studies (37), (88), (95). Forty-four children 

from Dunedin, New Zealand were recruited through a community network from Pacific 

communities and had to match a criteria which included: lived in New Zealand for at least 2 

years, between ages 3-7 years, adequate health and parents from Pacific decent (94). 

Prevalence of obesity was assessed by anthropometric skinfold measurements (arm, chest, 

waist and calf), dual energy X-ray absorptiometry (DXA) and height and weight measures. 

Definition of obese children included four anthropometric indices including: percentage of 

body fat >30%, weight for height Z-score > 1.65 SD, body mass index> 95th percentile and 

above the age and sex-specific cut-off for adults, as defined by Cole et al (44). Data was 

then compared to the National Center for Health and Statistics and National Health and 

Examination Surveys I and II reference data. The main findings showed Pacific children to 

be taller and heavier than the reference population with larger girths and levels of 

subcutaneous fat. Levels of obesity were found to be high in all areas of measurement with 

prevalence's ranging from 34-49%. Prevalence of obesity using the body mass index value 

of 30kg/m2 for young adults (44) showed 42% of children to be obese while the sum of 

skinfolds and body mass index (BMI) value over 95th percentile showed 49% obese. Dual 

energy X-ray absorptiometry (DXA) measurement showed 34% of children obese and high 

trunk fat was seen in 61 % of children. Potential limitations of the study should also be 

noted when looking at results, where selection bias (non-random and small sample) and 

errors in the body fat assessment methods for this ethnic population may have affected 

results. Nevertheless, obesity levels still showed to be larger in Pacific children (34-49%) 

aged 3-7 years than Caucasian children (7-13 %) living in Dunedin (94). 

Summary of childhood overweight and obesity prevalence 

To summarising the prevalence of obesity in New Zealand, studies (94), (96), (97), (88) 

have shown us that there is a large concern in the levels of overweight and obesity in this 

country. Children as young as 5 years old showed overweight and obese percentages of 

over 16% and 8% in New Zealand and at the age of 14 years nearly 10% were classified as 

obese (37). This is seen largely among Pacific and Maori children followed by New 

Zealand European and Other (NZEO) (94), (97). Other international studies (43), (87), 
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(88), (20), ( 13), ( 19), (89), (69), (93) have shown us the high amount of overweight and 

obesity prevalence's around the world, in particularly in developed countries. 

Education intervention programmes 

Schools play an important role in children's health and dietary patterns; they are seen as an 

ideal setting for promoting healthy nutrition and physical activity . They create a positive 

environment and provide opportunities for kids to practice healthy behaviours, which can 

be carried on into adulthood (98). Health and nutrition intervention programs have been 

developed as a way of improving overall health as well as educating children on proper 

dietary and exercise habits. Studies (99), (I 00), ( 10 I) , (I 02), (28), (27), (I 03), (I 04) have 

shown that education programs may help improve dietary intake and exercise levels and 

may reduce the likelihood of adult onset diseases such as cardiovascular disease and 

diabetes mellitus (101). 

A nutrition education program (28) in Crete, Greece was carried out in 471 first-grade 

primary school children. The aims of the study were to increase the awareness in both 

children and parents on factors relating to a healthier lifestyle and encourage improved 

dietary habits and physical activity. An education program called 'know your body' was 

used and adapted from the American Health Foundation. Modules including dietary issues, 

fitness, dental health hygiene, smoking and accident prevention was produced for pupils in 

grades I to 6 (ages 5-10 years). Each teacher completed a total of 13-17 hours within the 

academic year including both practical and theory based sessions. There were 288 in the 

intervention group and 183 pupils in the control group who were randomly selected from 

20 schools. Dietary intake, physical activity, anthropometric measures, biochemical indices 

and health knowledge questions were recorded prior to the study beginning, then again at 3 

years into the intervention study. Small short-term changes were seen in high-density 

lipoprotein (HDL) cholesterol and low-density lipoprotein (LDL) cholesterol. There was a 

slight increase in HDL cholesterol and a slight decrease in LDL cholesterol. However, only 

the LDL cholesterol intake reached statistical significance, as it showed a decrease in the 

intervention group and an increase in the control group. The positive changes in lipid 

levels were most likely caused by the increased physical activity in the children both during 
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and out of school hours. Despite an increase in health knowledge in the intervention group 

no dietary changes were seen within the 3-year study (28). 

School education programs among 8-10 years olds have been examined at by Arbeit et al 

(21) where they introduced a Heart Smart cardiovascular school health promotion within 

four schools in Louisiana, USA. The main components of the Heart Smart program 

consisted of four categories: (a) cardiovascular risk factors; (b) school lunches; (c) physical 

fitness; and (d) cardiovascular health knowledge. Five hundred and thirty fourth and fifth 

graders (age 8-9 years) participated in the study, where each school was randomly assigned 

to an intervention or control condition. Each subject received cardiovascular risk factor 

screening whilst intervention subjects also received a cardiovascular health curriculum 

module, a superkids-superfit fitness program and a school lunch program. The main 

dietary objectives of the program were to provide approximately one third of the RDA for 

total energy, 20g of total dietary fat, 6g of saturated fat and 600mg or Jess of sodium (21 ). 

The components of the lunch intervention included, modified recipes to achieve desired 

food composition, daily food choices in order for students to make food selections and 

undergo decision making and daily salad bars composed of cardiovascular healthy choices. 

All recipes were modified so that salt intake was reduced by 50%, simple sugars by 50% 

and fat by 30%, with types of fat being changed from saturated to unsaturated. Results of 

the school lunch program showed that children who had the largest cholesterol reduction 

had the greatest number of cardiovascular healthy food choices with over 61 % choosing 

three or more healthy foods than control subjects. High-density lipoprotein (HDL) levels 

significantly increased in the intervention school in comparison to the control populations, 

this showed improvements in eating habits as well as other influences from the exercise 

program. Improvements in overall health were seen from both the school lunch and 

exercise program, however physiological data showed greater improvements in health from 

the school lunch program. The Heart Smart program demonstrates the advantages and 

improvements that can be seen when implementing an education program into a primary 

school. Modifications to children's dietary and physical activity patterns through an 

exercise and nutrition intervention program has shown improvements in children's health 

and lifestyle choices (21 ). 
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Nutrition and fitness intervention programmes 

Combined nutrition and fitness programs have been implemented in a number of countries 

including Australia (27), U.S.A (21) and the U.K (25), (I 05). In Australia (27) a nine 

month nutrition and fitness program for 10-12 year old children was conducted on I, 147 

children. Each child was randomly allocated to one of five health and exercise programs 

and consisted of mixed gender classes. Programs were designed by a group of teachers, 

researchers, and health and education professionals. The main aims of the nutrition 

modules were to increase children's intakes of fruit and vegetables, wholegrain breads and 

cereals as well as decrease fat, sugar and salt. Fat percentage was aimed at having an 

intake of no more than 33% of total energy, sugar was set at no more than 12% of total 

energy and fibre intake was increased to 25g/day (27). The five health and fitness 

programs used were ( 1) fitness, (2) fitness and school nutrition, (3) school nutrition, (4) 

school and home nutrition, (5) and home nutrition or the control group. Modules were 

assessed by the collection of nutrient intake, anthropometric measures, fitness, blood 

pressure, and blood cholesterol tests both before and after the intervention. Results showed 

that fitness values increased significantly in all physical activity programs. The girls 

showed the highest benefits with a higher fitness value and smaller increase in the triceps 

skinfold and greater lowering in diastolic blood pressure. Reasons for these gender 

differences may have been attributed to the lower initial fitness level of the girls at baseline, 

which resulted in higher and faster gains from the fitness programs (27). Dietary 

improvements were seen in several of the programs and included decreases in percentage of 

energy from sugar and increases in fibre intakes, especially in the home nutrition groups. 

The study showed that programs should incorporate both dietary changes and fitness 

programs in order to help improve cardiovascular and other health risks, where strategies 

should focus toward the high risk populations such as children with unhealthy body weights 

and from lower socioeconomic areas (27). 
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Breakfast and lunch intervention programs 

School breakfast and lunch programs are often implemented in schools, and are thought to 

improve children's food choices as well as increase food consumption (106), (58). 

A study by Belderson et al (I 06) looked at an implementation of a school breakfast 

program among English children. The main aims of the study (106) were to compare the 

energy and nutrient intake of school children who attended the breakfast club with those 

who did not. This could also determine whether breakfast club participation showed any 

improvements in dietary pattern. The study looked at the effects of a breakfast club among 

three schools located in Southern England. Children aged 9 to 15 years were chosen based 

on whether they ate at the breakfast club for at least 3 days per week for most of the school 

term. Control subjects were randomly chosen from classes that consisted of the breakfast 

club attendees. Each subject completed a 3-day weighed food diary which was analysed 

using dietary software in order to estimate approximate nutrient intake. Height, weight and 

body mass index values were recorded and calculated for each subject as well as general 

questionnaires gathering information on gender, ethnicity, special dietary habits and 

journey time to school. Overall, a total of 111 children were involved in the study, with 28 

from school I, 29 from school 2 and 54 from school 3. Results showed that those who 

attended the school breakfast-club had significantly higher intakes of total energy 

percentage from fat, saturated fat, sodium and lower intakes of carbohydrates than the 

control subjects. Each school differed in the size of the differences but still remained 

consistent across all schools (I 06). This finding was different to what was expected as 

other studies (I 07), (56), (55), (54) have shown that children who regularly eat breakfast 

experience greater dietary and school performance benefits than those who miss breakfast. 

Possible reasons for these differences were that the breakfast club contributed to the poor 

dietary intakes and also that these children may have habitual diets that are unhealthier than 

other children (I 06). 

School lunch and breakfast intervention programs have been studied among 7-9 year olds 

in the USA. The Child and Adolescent Trial for Cardiovascular Health (CATCH) Eat 

Smart food programs were developed in order to lower total amounts of fat, saturated fat 

and sodium content of school breakfasts and lunch meals (I 08), (24 ). The study involved a 
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breakfast or lunch intervention program among children for a period of 2 Y2 years. 

Intervention programs (I 08), (24) involved 59 and 96 elementary schools who received 

prepared breakfast and lunch foods. The main components consisted of (a) 30 specific eat 

smart guidelines including meal planning, food preparations, food purchasing and program 

promotion ; (b) Eat Smart nutrient criteria which involved fat and sodium standards and 

modifying recipes and school meals to fit thi s criteria; (c) initial and follow-up training of 

school food service staff and (d) provi sion of Eat Smart materials. Schools received 

modified lunch and breakfast meals that provided students with lower total fat, saturated fat 

and sodium levels. Objectives were based on national dietary goals which were to lower 

total fat content to no more than 30% of total energy (22g at lunch meal s), lower saturated 

fat to less than I 0% total energy (7.5g at lunch), and reduce sodium by 25 % (600-1 OOmg at 

lunch meals) . The study ( 108) (24) collected five consecutive days of school menus, recipe 

and vendor product information from both control and intervention school children at three 

separate periods throughout the study. The breakfast intervention (I 08) showed a greater 

decrease in saturated fat with similar decreases between both groups in energy from total 

fat. No changes were seen in sodium levels or other nutrients. Overall no significant 

changes occurred with the children in the school s breakfast program. Reasons for thi s 

result may have been due to the type of food preparation, recipe modification and fat­

lowering strategies. The lunch intervention program (24) showed a significantly greater 

reduction in energy from total and saturated fat among the intervention group than the 

control group. Total energy showed a significant decrease in the intervention group which 

was due to the reduction in fat and sodium levels in both groups. The Child and 

Adolescent Trial for Cardiovascular Health Eat Smart lunch intervention program (24) 

provided an effect technique for reducing total fat and saturated fat content in children's 

school lunches, however more promotion and student participation is needed for 

implementing an appropriate breakfast program (I 08) for children aged 7-9 year olds. 

Peer-modelling and reward based intervention programmes 

Peer-modelling and reward based intervention programmes have shown ( 109) to be 

effective in influencing children's tastes for fruit and vegetables. Early studies (110), (111) 

have shown children are more likely to imitate a model whose behaviour is being rewarded, 
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as well as those who they look up to or admire. Lowe et al (I 09) designed a fruit and 

vegetable intervention study in order to assess whether a peer-modelling and reward based 

programme could increase consumption in children. Four hundred and two children aged 

4-11 years were recruited from three schools in Britain and took part in a school food 

programme. Children received morning snack-packs in the morning containing two 20g 

portions of either fruit or vegetables, and in addition to this some children also received 

lunch packs containing either 60g or 80g of fruit and cooked vegetables. Peer modelling 

videos were viewed by the children and involved heroic 'food dudes' who fought against 

the evil 'junk punks' and enjoyed a variety of fruits and vegetables. Rewards were also 

given at both home and school environments and consisted of food dude items such as 

stickers, pens, pencil cases, rulers and erasers. Parents received homepacks which provided 

alternative ways of reaching the '5-a-day' target and other tips to encourage higher fruit and 

vegetable consumption. All children showed an increase in fruit and vegetable 

consumption after the intervention programme with an overall increase of 131 g or 2.18 

portions. Fruits and vegetables were analysed on a preference scale both before and after 

the intervention where results showed significantly greater preference after the intervention 

( 109). 

Education intervention programme summary 

The current education intervention programmes that have conducted on children worldwide 

have shown a large number of improvements on the dietary patterns and physical activity 

levels (21 ), (22), (24), (25). Education programs combined with physical activity modules 

have shown the greatest benefits on children 's blood pressure levels and reductions in 

energy, fat and sugar levels. The school environment is where children consume a large 

proportion of their dietary intakes with a large number of children purchasing their 

breakfasts and lunch meals from the school tuckshop or vending machines. Behaviours are 

learnt and dietary patterns are influenced by children's peers, teachers and the overall 

school environment. With the development of school breakfast and lunch programs, 

children can benefit from healthier food items and learn appropriate meal choices as well as 

emphasizing the importance of breakfast meals. Other education modules have focused on 

dietary issues, fitness, dental health hygiene, smoking and accident prevention with the 
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main dietary aims looking at increasing children's intakes of fruit and vegetables, 

wholegrain breads and cereals as well as decreasing fat, sugar and salt intakes. Previous 

literature (112), ( 1) has shown us that education intervention programmes need to look at 

the appropriate time and intensity of the intervention as well as the involvement of families 

and other community members. By providing the teachers with adequate training of the 

education modules focusing on the major heath and nutrition goals, then further education 

intervention programmes will be effective and beneficial to school children worldwide. 

New Zealand intervention programmes 

There are currently no New Zealand nutrition education or intervention programmes that 

have been evaluated for children aged 8-15 years. The National Heart Foundation in New 

Zealand has launched a national nutrition programme for children called the School Food 

Programme ( 113). The mains aims of the programme are to improve health of the 

community by: 

Influencing policy development that promotes healthy food choices 

Assisting students in developing the attitudes and skills, which will enable them to 

make food choices consistent with the Food and Nutrition Guidelines 

Increasing student access to food which is nutritious, safe and sufficient in quantity 

Heartbeat awards have been developed by the Heart Foundation to recognise and award 

schools commitment to developing a healthier food environment. The awards include 

bronze, silver and gold heartbeat levels and are awarded from a high set of nutritional 

standards (113). 

McDonald's restaurants in New Zealand are now pitching healthier alternatives to their 

meals by introducing a variety of salads with low fat dressings, smoothies, cereals and new 

drink options including milk, orange juice and water (114). Children's happy meals are 

also including healthier food options with the choice of Anchor milk, low-fat yoghurt, fruit 

and smoked chicken foldovers. Other future changes for children include lowering the fat 

and energy content of chicken McNugget meals as well as phasing out the option of 'super­

sizing' fries and drinks items (114). Although many fast-food restaurants in New Zealand 

are including a larger range of healthier foods, emphasis still needs to be on reducing the 
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amount of takeaway foods and including a larger number of lower fat and sugary foods into 

children's diets. With the incorporation of more education intervention programmes within 

New Zealand schools, greater improvements among children's dietary and physical activity 

patterns can be seen. 

Dietary assessment methods - Methodology of questionnaire 

In order to assess an accurate measure of a child's typical dietary intake one must develop 

an appropriate method and technique for collecting this type of data. Many different 

dietary assessment tools have been used previously in schools with methods such as 24-

hour recalls, food records, food frequency questionnaires and direct observation being 

included ( 115). The main dietary assessment methods used in assessing childhood dietary 

intakes are (I) diet history (2) 24-hour diet recall (3) food records and (4) food frequency 

questionnaires ( 116). The diet history method obtains information on past diets from an 

individual in the form of an interview or questionnaire. Usual meal patterns, food intake 

and food preparation methods are collected from each subject. The twenty-four hour 

dietary recall method involves the collection of food intake over a period of 24-hours, 

involving an interviewer and a respondent. Detailed descriptions of all food items eaten 

over the past 24-hours are recorded as well as ingredients, cooking methods, brand names, 

portion sizes. Food records include a written description of the actual intake of food and 

beverages (preferably weighed) over a specific time period of either 3, 5, or 7 days. 

Food frequency questionnaires (FFQ's) look at the measurement of usual food intake and 

are useful for assessing individual food intakes among larger populations. The ease of 

administration and convenience of a self-administered questionnaire has shown food 

frequency questionnaires to be a popular method among many studies. 

Underreporting of energy intake is a common problem among dietary assessment methods. 

This can be influenced by the educational level, race, sex and age of the subjects which can 

have an affect on eating habits and the reporting of dietary intakes (116). Other common 

errors that are seen among these dietary assessment methods in children are: problems in 

recalling food intakes without the assistance of parents/caregivers where difficulties are 
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usually seen in children's memory ability, portion size estimations and names of foods 

(117). Table 1 looks at the four main dietary methods used for measuring food intake 

among children, including the advantages and disadvantages for each method. 

Food frequency questionnaire (FFQ) 

Food frequency questionnaires (FFQ) are a low cost and easily administered form of 

dietary assessment used to assess a wide range of populations in a number of studies . The 

questionnaires are designed to assess usual eating habits, over recent months or years, and 

comprise of a li st of foods most informative about the nutrients or foods of interest for that 

population. The respondent chooses the answer that best describes how often he/she eats 

these foods in terms of number of times per day, per week or per month. Responses are 

standardized, therefore FFQ's can be analysed in a relatively short time period which 

allows a large number of individuals to be investigated at a low cost. Questionnaire's are 

usually self-administered due to the ease of understanding and straight forward format, but 

can completed by an interviewer if needed, especially with younger children ( 118). 

The validity and reproducibility of the food frequency questionnaire has been studied in 

among Norwegian children on the self-reported intakes of fruit and vegetables ( 119). One 

hundred and fourteen 61
h grade pupils ( 11-12 years) from two primary school s in Norway 

were invited to participate in the study. Each child received a questionnaire at the 

beginning of the study and then 14 days later. Questionnaires included a short food 

frequency questionnaire ( 16 items) and a 24-hour food recall in order to produce data on 

both individual and group intakes of fruit and vegetables. Participants also received seven 

pre-coded food diaries with instructions on how to enter their daily food intakes for 7 days. 

Reproducibility of the food frequency questionnaire showed no differences between the 

two time periods with similar results seen when analyzing girls and boys separately. The 

combined intake of fruits and vegetables among girls showed significantly higher intakes 

for the first questionnaire compared to the second. The 24-hour food recall showed no 

differences between the two periods for fruits and vegetables separately but a significant 

difference was seen when fruits and vegetables were combined. Correlations ranged from 

0.62 for fruit intakes to 0.83 for potato intakes . Validity of the 24-hour food recall 
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compared to the 7-day food diary showed higher food intakes from the food recall but 

overestimated values were seen in the intakes of fruit and juice. The food frequency 

questionnaire showed significantly higher intakes than observed from the 7-day food diary. 

Correlations ranged from 0.21 for fruit and potato intakes to 0.32 for total intakes of fruits 

and vegetables, showing that a low level of fruit and vegetables were eaten by these 

children . Overall the study helps show the many challenges that exist while reporting 

children's dietary intakes. A greater amount of valid estimates are seen with the use of 24-

hour report than food frequency questionnaires or 7-day food diaries however a small 

degree of overestimation was observed. Prob lems often occur within the food frequency 

questi onnaire due to the suitability of the method for young children . A certain degree of 

skills are required to fill out the questionnaire which includes basic reading, thinking, recall 

and arithmetic which may be difficult for the younger children ( I I 9). A study by 

Mc Pherson et a l ( I I 7) a lso looked at the validity and re li abi lity of dietary assessment 

methods and found higher correlations in the validation standard for 24-hour recalls and 

dietary records than food frequency questionnaires . 

In New Zealand there have on ly been one recent study ( 120) that has focused on evaluating 

the repeatability of food frequency questionnaires among children . Metcalf et al ( 120) 

developed a 117-item food frequency questionnaire for children aged 1- 14 years where they 

looked at the daily food intake and frequency over the past 4-weeks. Four hundred and 

twenty eight children were recruited from around New Zealand with a range of ethnic 

backgrounds including Maori, Pacific Peoples and New Zealand European/Other (NZEO). 

Food frequency questionnai res were administered at the beginning of the study and then 

again 13 days later in order to evaluate the repeatability of the questionnaire for gender, 

ethnicity and age groups. Foods were divided into categories and included standard 

servings as well as natural portions for foods such as fruits, eggs and slices of bread. 

Questionnaires were completed by the child and/or caregiver/parent where seven frequency 

categories were listed for each food and included never or less than once per month up to 

twice or more times per day ( 120). Results of the two tests where then analysed for each of 

the major food groups with three statistical tests showing the correlations between the two 

food servings. In general, most food groups showed similar results between the two 
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questionnaires with repeatability's ranging from 0 .50 for breads to 0.82 for fruits. Only 

small differences between the two administrations were seen apart from reporting higher 

intakes of vegetables, snacks and sweets in the first questionnaire. Correlations were found 

to be higher in boys than girls, and generally lower among Pacific children. Highest values 

were seen in the 1-4 year age group and lowest in the 5-9 year age group. Reasons for the 

gender differences were possibly due to girls having a greater variety of foods in their diets 

than males. Ethnic differences were unknown but may have been due to a number of 

factors such as lifestyle differences, poor recall, regular feasting and a greater variety of 

food consumption. The food frequency questionnaire showed repeatability to be higher 

than other child or adolescent questionnaires where food correlations were similar between 

the two questionnaires. However because of the limited data more research is needed 

within the New Zealand population ( 120). 

Food frequency questionnaires have been used in a wide range of studies due to the ease 

and cost efficient method of assessing dietary intake among large populations. However, 

many questions have been raised about the suitab ility of assessing childhood diet as 

limitations are seen in children's ability to recall foods and estimate portion sizes ( I I 9). 

Because of the common errors seen with the use of food frequency questionnaires on 

children, two and three-dimensional pictures are often incorporated to help enhance portion 

size estimations ( 117). Other newer tool s for improving the accuracy of children's portion 

estimates are the use of reference books with life-size photographs of portion sizes where 

they are viewed as being both easy and accurate ( 121 ), ( 122). 
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Table 1: Summary of the four main dietary assessment methods ( I 18) 

Dietary Definition of method Advantage Disadvantage Reliability Validity 
assessment 
method 
Diet History • Trained inte rvi ewer condu cts a I - Provide in formation on mea l Increased costs. Good reprodu cibility Di fficu It to assess 

2hr intervi ew about mea l palle rn s pallerns, food consum pti on & Need qualifi ed, trained in1 erviewers. 

to a subjeci/respondenl. Usua ll y nutri ent int ake. Less used because o r face-to-face 

includes two or more die1ary Provide daia on usual intakes o f inte rvi ew. 

methods (FFQ, 3-day analys is) wide vari e ty o f nutri ents. Requires memory and conceptuali zati on. . Obtai ns information on foods Subject invo lve ment is minima l. Lo ng lime 10 adminis1er & complex ity o f 

consumed, porti on sizes, rec ipes & interviews. 

frequenc y of foods consumed over Increased response burden. 

recent past. Not suitable for children, as can' 1 recall 
a ll foods. 

24-hour diet . Interviewer asks responden1/proxy Ease o f ad mini s1ra1ion. Several clays are required to es1imate Day-to-clay variation in food Accuracy depends 

recall (child) to recall all foods and Sho rt time to ad mini ster. usual intake. intake reduces overa ll on the subject's 
beverages consumed over the past Allows large numbers to be Increased cost due to the es timation o f re liab ility. reca ll/me mory. 
24-hour period. adminis tered with minimal food port ions & computer cod ing. Portion sizes are . Obtai ns information on food resources and compli ance. Does not provide a re li able estimate of difficult to assess 
descriptives & amo unts (using Inc reased response rate & an indi vidual's intake due to day-to-day accurately in 

portion sizes measurement aids). decreased burden. variati on. children. . Reflects a s ing le-days intake rather Hard to assess children, as they may 

than usua l int ake need o thers to he lp reca ll a ll food . Provides quantitative estimate of consumed . 

food & nutrients 

Food records . Foods & beverages are reca lled Increased leve l o r acc uracy and Tend to underestimate energy intake. Multiple days provide re li able Accuracy is higher 
including preparati on , ingredi ents re li abilit y due to mult ip le days Inc reased response burden- time information o n less frequentl y as portions are 
& food amo unts fo r a spec i fi e Ii me of food intake prov ided. consumin g. consumed foods. weighed & 
peri od. Usua ll y recorded for 3, 7 Foods are described more in - Requires effort & accuracy by the Foods eaten away from ho me measured. 
or 14 days. depth. subjec t and req uires more ed itin g & are less acc urate ly described Captures more . Provides quant itative estimate o f Porti ons can measured more process ing time. than those eaten at home. than one day of 
food & nutri ents. accurate ly & provide a more Hard to use with children as may require food intake. 

close estimation o f the foods he lp with recall & measuring. 
consumed. Poorer response rates compared with 

FFQ & reca ll met hods. 

Food • Looks a t the frequency of foods & Decreased costs. Large amo unt of work required for Re li ab ility is influenced by More useful for 
frequency beverages consumed over a spec ific Ease of admin istra ti on. deve lopment and va lidation. he terogene it y o f population. qualitative intakes. 
questionnaire time pe ri od ( I mo nth , 3 months or Good method for large subj ect Provides little information on food Food li sts may not contain Potential for 
(FFQ) I year). numbers. preparation methods. cultu ra l foods usually eaten. systematic bias. . Usuall y do ne by se lf- Reduced subj ect burden with Overestimates energy imake and some Many FFQ have been 

administration. increased response rates. other nut rients, especia ll y in kids. ca li brated rat her than 

• Provides a qu alitat ive estimate of Short time to administer . Porti on sizes may be unre liable. va lidated against other 

foods & nutrients. May not be suitable fo r a ll popu lations, methods. 
esoec iall y different cultura l gro ups. 
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Validation of dietary assessment methods 

Validation of dietary intake is usually assessed by the use of biochemical markers or more 

recently used is the doubly labeled water technique. There are two main uses for 

biochemical markers in dietary intake, these include: 

I. Food and nutrient assessment 

2. A tool for validating dietary assessment methods 

Epidemiological studies often use this method for measuring actual dietary intake in studies 

of disease occurrence as it is the most accurate form of measurement. Within-food 

variation can be seen among individual food intake where some foods may vary in 

concentration, processing, storage and preparation. Biochemical markers are a much more 

reliable source of assessing nutrient intake as other methods such as food composition 

tables may not be fully accurate ( 123). There are several different approaches to biological 

marker measurements, these include: 

I. Direct measurement - The most frequently used method where direct assays of the 

concentration of a nutrient or its metabolic products in a ti ssue or fluid are measured. 

Markers of nutrient intake have to be determined individually for each nutrient and for 

each type of biological specimen. 

2. Functional assays - The measurement of biochemical functions that depend on specific 

nutrients. Dietary intake of nutrients is determined by the activities of several nutrient­

specific enzymes (e.g. glutathione peroxidase (selenium) and erythrocyte transketolase 

(thiamine). 

3. Tolerance tests - Involves the subject taking a blood or urine sample before and after 

the administration of a test dose of the relevant nutrients (e.g. vitamin A and the relative 

dose-response test). Those that are poorly nourished frequently retain larger amounts of 

the test dose than well-nourished subjects, who may excrete most of the test dose (123). 

The other common use for biochemical markers is to investigate the accuracy of other 

dietary assessment methods and eliminate any known errors. This method is highly 

accurate and is less vulnerable to correlated errors that may occur if a subject completes 

two self-administered forms of dietary assessment (e.g. food frequency questionnaires and 

24-hour recall). 
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The use of biochemical markers and the validity of dietary assessment methods have been 

examined in a group of older women ( 124 ). One hundred and sixty women aged 50-65 

years were recruited in a I-year study where each participant completed four 4-day food 

records as well as two 24-hour urine collections. Body weight, overnight fasted blood 

samples and body weight was also recorded at each evaluation session . Testing was 

conducted four times during the year. Seven other dietary assessment records were also 

investigated over the year, including two different food frequency questionnaires, two 

versions of 24-hour recalls and three types of food diaries. Using biological markers in 

analyzing the validity of the different dietary methods showed that estimates of nitrogen , 

potassium and carotene intakes from food recalls yielded higher correlations with urinary 

nitrogen, urinary potassium and serum carotenoids than estimates of food frequency 

questionnaire. However, once energy levels were adjusted for, con-elations from nitrogen 

and potassium in the food frequency questionnaire and the 24-hour recalls greatly 

improved. 

A more recent approach to validating dietary assessment methods is the doubly labeled 

water technique (DLW), which is designed to measure energy expenditure from free-living 

subjects. The doubly labeled water technique is a form of indirect calorimetry based on the 

differential elimination of deuterium (H2) and oxygen (02) from body water following a 

dose of water with these two stable isotopes. Oxygen is eliminated from the body as water 

and carbon dioxide, while the deuterium is eliminated as water. Carbon dioxide production 

is therefore the difference between these two elimination rates ( 125). Although thi s method 

is considered to be the 'standard ' in validation of dietary assessment methods, it also holds 

a large number of limitations such as cost of equipment, validation of only one nutrient at a 

time and the method not being available to all populations. Table 2 summaries the three 

methods of validation in dietary assessment methods, outlining the main advantages and 

disadvantages of each. 
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Table 2: Summary of the validation methods used in dietary assessment 

Summarised from : (125), (124), (123) (118) 

~~:~~ -.:~ ~--'~·',_ :w:: ~:1~ ??:~L. -~ .. ~-\~1:'~~ ;f .,-
_]?~~- ~ i~.~ ~1- _:'. ~ ~" .: ~ - -~· ~- ~;:.? -~~ ~ . ~~$-:~?-;" :: ~~.~~~ ~\-,~=~'-·~? ~_, ' ~, • "' 0 J' t ... -_,. \.;!_, 

Biochemical Used to validate the accuracy of • Provides a good index of true intake . Subject to sources of bias 
markers dietary assessment methods or as • Can be used as a validation method and misclassification 

predictors of dietary intakes of aga inst other dietary assessment . Not directly related to 
nutrients methods or in analyzing food and intake 

nutrient intake . Need careful consideration . Objective measurement in sampling and analysis 

• Less prone to correlated errors 
Doubly labeled Indirect calorimetry method which • Most accurate method of va lidating . Very expensive to use 
water technique uses 2 isotopes to measure the dietary assessment methods . Measures energy only 

production of carbon dioxide to . Used to measure energy expend itu re . Can only validate one 
find energy expend iture for 3 days to 3 weeks nutri ent at a time 

• Free of bias . Time consuming . Low subject burden . Method may not app ly to 
a ll populations, especia ll y 
those who are obese or 
consume high levels of 
alcohol 

7-Day weighted Used as a reference to validate . Most accurate method in assessing . Tends to underestimate 
food record other dietary assessments methods nutrient intake energy intake 

as well as determining true nutrien t . Assesses true nutrient intake . Time consuming 
intake of an individu al • Multiple days provide reliable . Method may not apply to 

information fo r less frequently a ll populations, especially 
consumed foods young children where they 

• Portions can be weighed or measured may need help in g in fillin g 
for improved accuracy out food records . Inaccuracy of portion size 

reporting due to 
conceptualizati on and 
memory errors 

Methods for assessing anthropometric data in children 

Body mass index (BMI) is defined as weight (kg) divided by height (m)2 and is commonly 

used for measuring body weight and height among children. In adults, body mass index 

has achieved international acceptance as the standard method for estimating healthy weight, 

overweight, obese and underweight subjects. It is considered to be an accurate measure of 

body mass with a high correlation to body fat (r = 0.7-0.8) and body composition. The 

World Health Organisation (WHO) guidelines define healthy adults with a BMI between 

25-30kg/m2, underweight as below 20kg/m2, overweight with a BMI over 25kg/m2 and 

those with a BMI over 30kg/m2 as obese ( 126). However in children, BMI measurements 

are not entirely valid due to factors such as linear growth making it far more difficult to 

assess (127) . In children and adolescents body mass index values vary substantially by age, 

gender and pubertal stage; therefore it is necessary that cut-off values are both gender and 

age specific. In order to make comparisons across studies worldwide, an international 

reference is useful. In 1995 the WHO committee recommended that the 35th percentile be 

used based on data from an earlier study done in the USA in defining adolescent 
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overweight in I 0- 19 year o lds. More recently the International Obesity Task Force (IOTF) 

further proposed a new international body mass index reference in defining overweight and 

obese children aged 2- l 8yrs (43). Percentile curves were drawn at age 18 years using cut 

off points of 25 and 30kg/m2 for adult overweight and obesity values. Resulting curves 

were averaged to provide age and sex specific cut off points for ch ildren aged 2- 18 years 

(44 ). 

New Zealand data on assessing child anthropometric values 

Most New Zealand studies (88), (93), ( 126), ( 128) have measured children' s height and 

body weight levels through the method of body mass index (BMI). The only problem in 

using body mass index on New Zealand children are the effects it has on different ethni c 

groups. A lthough in 200 I , Tyrell et a l (88) showed that there was no significant 

differences in the re lationship between body mass index and body composition in different 

ethnic groups and that the same standards should be used in chi ldren of a ll ethnicities. A 

study by Turnbull et a l (93) looked at the changes in body mass index in children aged 11 -

12 years in Hawkes Bay, New Zealand. Body fat was measured by BMI calculati ons alone 

based on results of Tyrell et a l's study (88) who found that there was no relevant difference 

between BMI and percentage body fat in New Zealand schoo l ch ildren. Because body 

mass index does not take into account a chi ld's pubertal stage of development or age it is 

often harder to con-elate BMI with an accurate measure of body mass and height for 

children aged 8- 15 years ( 128). Estimations of body fat percentage by dual -energy X-ray 

absorptiometry has shown (45) to be more accurate in measuring a child 's body mass than 

BMI calculations. A fat free mass equation has also found (96) to be a more suitable 

predictor of body fatness in children than body mass index measurements, especially in 

Maori and Pacific People. Percentage body fat (%BF) can be calculated by fat mass (FM) 

derived from the difference between body weight and fat free mass (FFM). Values are then 

placed into the body fat percentage equation ( 100 x FM/body weight) (96). Further work is 

required in providing an accurate body mass index calculation for young school children, 

whereby taking into account the gender, age, pubertal stage and ethnic group. Most of the 

research (45), (45), ( 126), (88), (94), (93) has looked at the prevalence's of children who 

are overweight or obese and associations between body mass index, therefore more 
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research is needed in defining an accurate measure a healthy body weight range for children 

of all ages (45). 

Summary of the main findings 

The literature review shows the current dietary changes and maJOr influences among 

chi ldhood diets worldwide and in New Zealand. 

The main dietary changes seen in children worldwide were: 

• Consumption of dietary fat has increased over the recommended 25 % with increases 

in saturated fats and added sugars. This has resulted in a number of decreases in 

essential nutrients including fibre, calcium and iron intake (9), (7). 

• US adolescents and children are consuming 20% of their total energy from added 

sugars, with the greatest source coming from non-diet soft drinks, followed by fruit 

drinks, sugars and sweets, sweetened grains, sweetened dairy foods and pre­

sweetened cereals (7). 

• High intakes of sugary beverages can help increase overweight and obesity among 

children and can increase the odds of becoming obese by 1.6 times for every 

additional glass consumed each day for children aged 11 years (8). 

• Average fruit and vegetable consumption among U.S. children (aged 12 years) was 

3.9 and 1.6 servings per day of fruits and vegetables with only 37% and 2% of 

children met the criteria for the US dietary guidelines (51 ). Fruit and vegetable 

intakes are being replaced by high amounts of soft drinks and sweetened beverages 

where students who consumed high intakes of soft drinks and total sweetened 

beverages reported lower consumption of fruits and higher calorie intakes (33). 

• A large number of children are missing breakfast meals with 13-16% of adolescents 

eating breakfast less than once a week. These children are more likely to snack 

during the day, miss lunch meals and engage in a sedentary lifestyle (55). 

• Lunch meals were found to consist mostly of la carte programs or vending machines 

which contain of fried foods, snack bars and sweetened beverages with few low-fat 

food items such as fruits or vegetables (58). 
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• Children are consuming over a quarter (27%) of their meals away from home where a 

large number of meals are consumed at fast food outlets and restaurants (63), (62). 

• Portion sizes or amount of foods consumed per eating occasion have shown a steady 

increase between the years 1989-1991 and 1994-1996 (50). 

The main dietary changes among New Zealand children were: 

• Energy intakes in children (aged 5-14 years) are larger among boys than girls with 

Maori children having the highest energy intake fo llowed by Pacific children and 

New Zealand European and Other (NZEO) children. 

• The main sources of dietary fat came from potatoes, kumara and taro which were 

commonly consumed as potato crisps, chips and wedges. Other major sources of 

dietary fat came from milk, bi scuits, spreads, pies and pastries. 

• Sugar intakes among children average 103-140g/day with over a quarter of their 

intake coming from sweetened beverages and one fifth from sugary foods, fruits 

and confectionary. 

• Only half of New Zealand children are eating the recommended dail y intake of 

fruits and vegetab les with two out of five children eating two or more fruit 

servings per day (37). 

The current dietary patterns among children have been linked to a variety of diseases in 

later life prevalence's including obesity, diabetes, cardiovascular di sease and cancer. 

Childhood prevalence's for overweight and obesity have shown an increase of 2.3 to 3.3-

fold over 25 years in the USA and a 2.0 to 2.8-fold increase over I 0 years in the UK ( 13). 

New Zealand data shows that 21 % of children aged 5-14 years are classified as overweight 

and 10% as obese (37). 

The main form of anthropometric assessment among children has been the use of body 

mass index (BMI) values or weight (kg) divided by height (m)2• However, accuracy of this 

method has been questionable among young children due to factors such as age, gender and 

pubertal stage influencing results . Other methods such as dual energy X-ray 
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absorptiometry (DEXA), percentage body fat equations and 85-95th percentiles have also 

been used to measure body fat levels in children (45), (96), (43). 

Dietary changes have largely been influenced by peers, television, advertising, schools and 

family environments. Parents who exert greater control over children's meal patterns and 

food choices showed children with larger intakes of the more palatable and restricted high 

fat foods (74), (75), (76). This helps emphasise the need for incorporation of parents and 

family members into improvements in dietary and health levels. 

The school environment is perfect opportunity to introduce education intervention 

programs where they should aim to incorporate both nutrition and fitness modules in order 

to help improve cardiovascular and other health risks. Positive changes have been seen in 

lipid and blood pressure levels as well as overall improvements in dietary and physical 

activity levels (28), (2 1 ). Overall, studies have shown that strategies and intervention 

programs should focus toward high risk populations such as children with unhealthy body 

weights and from lower socioeconomic areas (27). Together, families and school s can 

create a health education program that will improve children's nutrition, health and exercise 

patterns. 
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Future research needs - What needs to be done? 

• More research and interventions programmes conducted on New Zealand school 

children. 

• Greater support and co-operation for children from other sources e.g. families, 

school s, peers, health organisations and food companies. 

• Increase child nutrition and health education modules in schools as well as 

increase exercise level s. 

• Monitor what food goes into school tuck shops and work towards promoting 

healthier options. 

In order to improve dietary habits among children, appropriate strategies need to be put into 

place and reflect a child's age, gender, ethnicity and regional differences in food 

consumption patterns (3) . Suggested directions from the American Dietetic Association 

are: (3) 

• Incorporate behavioural strategies that work on enhancing self-efficacy and self­

esteem in children. 

• Implement nutrition intervention and education programs within school environments. 

• Help children gain confidence so successfu l changes in eating and physical activity 

can take place. 

• Develop and implement strategies for educating parents and caregivers on how to 

foster a more healthful lifestyle in the home environment. 

Health promotion within the school setting is the best way for a child to learn appropriate 

nutritional knowledge on eating habits, food choices and a healthy lifestyle in order for 

them to carry it on into adulthood. Previous studies ( 129), (109) on education programmes 

have shown us the main strategies that need to take place in order to result in a successful 

programme. The main features that contribute to an effective programme include 

incorporating the right amount of time and intensity of the intervention as well as 

incorporating the whole family into the programme (1 ). School-based nutrition education 

should aim at including information on food preparation, storage, social and cultural 

aspects of food and eating as well as general nutrition knowledge. Positive images on body 
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image and enhancing self-esteem should also be included. This way the child can develop 

appropriate healthy food choices with the support of teachers and parents. For programmes 

to run smooth ly and effectively, adequate training for teachers should take place well 

before the programme begins. With appropriate training, teachers will have a greater 

awareness and motivation in the module which will help explicit a behaviour change within 

the children (I). Schools that provide lunch or breakfast meals need to consider the types 

of foods they are offering within canteens and vending machines . Meals offered should 

aim towards a more healthful approach which is demonstrated in the education programmes 

whilst cutting out the more energy dense foods ( 129). Larger amounts of fruit and 

vegetables should be sold in schools, and should cut down on packaged snacks, 

confectionary, chocolate and fastfoods. Soft drink consumption has increased by 65-74% 

in adolescents between the years 1977-1994 (18). During thi s period of time, milk 

consumption also showed a large decreased. It was suggested ( 18), ( 130) that the high 

amounts of soft drink consumption may be replacing the more nutritious beverages such as 

milk and some fruit juices which is highlighted by the low calcium intakes found among 

children. School canteens should therefore replace the sales of cordial and high sugar soft 

drinks with water and low-energy milk drinks. 
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CHAPTER THREE 

AIMS 

The main aims of this study are: 

I. To see if a nutrition and health education programme can influence the dietary habits of 

I 0-12 year old New Zealand children. 

2. To examine the effects that a 12-week nutrition and health education programme has on 

body composition measures including height, weight and body mass index (BMI). 

The study was developed and implemented because of the limited knowledge regarding 

child nutrition education programmes within New Zealand schools. Children aged 10-12 

years were chosen because previous studies (25), ( 131 ), ( 132) have shown that children of 

this age need greater dietary improvements and dietary guidance than other populations. 

Children of this age group also face added nutritional demands during the stages of growth 

and development where a greater amount of essential nutrients are required (41 ). These 

dietary patterns accumulate at a young age and carry on into adulthood; therefore making 

children of this age ideal for a school education intervention programme. 

A direct relationship has been shown (I 0), (9), ( 14), ( 13) between the eating patterns of 

children and risks for chronic disease development with a large increase in children ' s body 

weights. Body composition values have been associated with dietary intakes where 

previous studies ( 133), ( 134) have shown lower body mass index (BMI) levels to be 

associated with school education programmes. 
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CHAPTER FOUR 

METHODS 

Subjects and study design 

Two primary schools in Auckland New Zealand, within close geographical proximity to 

each other were selected and approached to participate in the study. Schools were chosen 

based on their larger population size, c lose location and equal decile level. Both school s 

were from a lower socio-economic region and were classified as decile three schools 1• 

Each school contained a variety of ethnic groups which allowed the study to examine a 

wide cross-section of the population. 

Five hundred and sixty five children aged I 0-12 years were selected from the larger school 

for the intervention group. This accounted for subjects that would not consent to the study, 

yet left a larger enough number for an effective result. Two hundred and sixty-two children 

aged I 0-12 years were recruited for the control school. Principal and teachers of both 

schools attended an information meeting explaining the study 's main aims, design and 

procedures. Intervention school teachers also received information about intervention 

modules and programme layout. All students and families received information letters and 

consent forms (see appendix A) describing the study's purposes and what was required 

from them. All parents and participants were required to sign consent forms before the 

child took part in the study. All non-consented subjects were e liminated from the study 

leaving total of 543 in the intervention group and 255 in the control group. 

Two separate testing periods and distribution of a questionnaire was given to remaining 

subjects from both schools. Initial testing was done on each consented subject at the 

beginning of the study and repeated at three-months, with procedures consisting of a height 

and weight measurements and a food frequency questionnaire. Subject's date of birth, 

gender were recorded at the beginning of the pre-testing sessions . The intervention school 

1 Decile rating of New Zealand school s range from 1-10 with 1 being the lowest 
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rece ived a 12-week educati on programme whi ch began immedi ate ly after initi al testing. 

No interve nti on programme was given to the contro l group (see fi gure I). 

Figure 1: Di agram show ing layout of the study 
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Intervention school 

Body we ight 
meas urements 
Food l"rcq uency 
questi onn aire 

Control school 

Bod y we ight 
meas u rem en ts 
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qucsti on nai re 

Funding 

Education 
Programme 

( 12 weeks) 

No intcr Ycn tion 
( 12 weeks) 

POST - TESTING 

Intervention school 

Body we ight 
measurements 
Food l"rcqucncy 
ques ti onnaire 

Control schoo l 

Body we ight 
measure men ts 
Food fn.:q uency 
questi onnaire 

The study was supported by The Mi llennium Institute of Sport and Health (MISH) 111 

Auckland , New Zealand. 

Testing procedures and equipment 

Body measurement 

All testing sessions were conducted on schoo l gro unds during children's physical educati on 

peri ods. Children's height and weight were recorded inside a pri vate cubi cle with one 

recorder and one measurer present. Weight was measured using a set of electri c scales 

(Tani ta Bodyfat Analyzer, Model TBF-105 ), which was calibrated using a known Skg 

weight. Height was measured using a portable stadi ometer (Kabi Pharmarcia Stadi ometer, 
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Pat No. 4.694.581) and recorded in centimetres (cm). The stad iometer was calibrated by 

comparing a one-metre ruler (known measurement) against the base of the stadiometer in 

order to check its accuracy of measurement. Body compos ition measurements were 

calcu lated using body mass index (BMI) va lues with the equati on weight (kilograms) 

divided by heigh t (metres)2. All height and weight measurements were performed by the 

same trained assessor (Level 3 ISAK anthropometry accred itati on) in order fo r results to 

remain consisten t, va lid and reli ab le (see figure 2) . 

Figure 2: Set- up of equipment for body composition measu rements 

Measurement of nutrient intake 

Each subject rece ived a food frequency ques ti onnaire (FFQ) (see append ix B) to fill out 

within class time. Teachers read out each questi on indi viduall y, making sure each child 

understood what was required from them, as we ll as clarifyin g any unknow n food items. 

Instructi ons were printed on the front of each questionnaire fo r children to read prior to 

starting the tas k. Questi onnaires consisted of 11 8 questi ons, and were divided up into 13 

specific food and beverage classifications. 

Food and beverage classificati ons were: 

I. Fruit 

2. Vegetables 
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3. Mixed di shes 

4. Eggs, meat, poultry and fish 

5. Pies, fastfoods, sausages 

6. Breads and cereals 

7. Spreads and sauces 

8. Convenience meals/snacks 

9. Dairy 

I 0. Bi scuits/cakes 

I I. Snacks and sweets 

12. Mil ks 

13. Other dri nks 

To understand the eating patterns of the subjects, chi ldren were asked how often they 

consumed each food and beverage item over the past 4 weeks by ticking the box that best 

represented their freq uency. 

Questionnaire choices were: 

• Never or less th an once a month 

• 1-3 times a month 

• 1-2 times a week 

• 3-4 times a week 

• 5-6 ti mes a week 

• Once a day 

• 2 or more times a clay 

Validation 

Validati on of the food frequency questionnaire was completed by Metcalf et al ( 120) in 

1999. The questi onnaire was developed from fo ur hundred and twenty eight children aged 

1- 14 years (224 girl s, 204 boys) from Auckl and , Feilding and Shannon in New Zea land . 

An even ethnic representati on of the popul ati on was chosen, including Maori ( 137), Pacific 

People ( 143) and New Zealand European/Other (NZEO) ( 148) nati onalities. Twenty-four 

hour food dietary reco rds were co llected between May and September 1999 and then 
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converted to nutrient intakes using the NZ Food Composition Database 2000 (NZFCD). 

From these diets, I 17 of the most popular foods for all ethni c groups were se lected for the 

food frequen cy questi onnaire. 

Intervention Programme 

A nutrition and health promotion programme was taught by class teachers to the 

intervention schoo l for 12-weeks during one hour of class time per week (see appendix C). 

Resources were teacher based for increased compliance and designed to fit into the school 

curriculum so that no major adjustments to timetables were needed. The programme 

consisted of nine different modules that aimed at encouraging students to consider their 

own attitudes and behaviours towards a hea lthy and balanced lifestyle. Each module 

consi sted of class ac ti vities and parti cipati on exercises, helping the students become more 

in vo lved at making healthier lifestyle decisions. 

The resources were developed by The Millennium Institute of Sport and Hea lth (MISH ) 

and Nestle foods and previously used among Australi an schools over the past S years. 

Mod ul es were modifi ed to suit ew Zealand school children. The study coordinators were 

available at all times to answer any questi ons relating to educati on mod ul es or any 

problems teachers and students encountered. 

Module outline: 

Module I 

Module 2 

Modu le 3 

Modu le 4 

Module S 

Modu le 6 

Modul e 7 

Mod ule 8 

Mod ule 9 

Good li fe 

Good hea lth 

Food and you 

Fit body 

Mind power 

Get active 

Fuelli ng you r body 

Role modelli ng 

You are part of a great sport ing nat ion 

so 



Data analysis 

Each subject was coded based on their schoo l and testing sess ion, then pl aced into an exce l 

spreadsheet on a computer database . Foods were entered based on their frequ ency per day, 

where each box represented a frac ti on of a day . Boxes were di vided by the days in a week 

in order to get a fracti on per day. 

Coding system: 

• Never/ less than once a month and 1-3 times per month were equal to zero. 

• 1-2 times a week= 0.25 times a day 

• 3-4 times a week= 0.5 times a day 

• 5-6 times a week= 0.75 times a day 

• Once a day = I time a day 

• 2 or more times a day = 2 times a day 

Each food and beverage item was pl aced into one of the 22 food categori es 1n order to 

ca lcul ate the frequency of foods per day for each subject. The food catego ri es were; fru it, 

starch vegetab les , other vegetab les , meat/vegetab le di shes. red meats, chi cken , fis h, 

takeaways. breads, ce reals, sp reads, sauces , soup , ri ce/pasta, eggs, dairy, cakes/bi scuits, 

desserts, snacks, sweets, co ld drinks and hot drinks. Food items th at did not fit into 

categories or that consisted of large outli ers (more th an 10 times pe r day) were recorded as 

mi ss ing data. 

For each subject, dietary intakes were matched from base line to fo llow-up and pl aced into 

an excel spreadsheet. Those subjects who were not present for both testing sess ions or that 

were not give n permi ss ion to parti cipate were eliminated from the stud y. Thi s left a total of 

244 subjects in the interve ntion group and 106 in the control group . A large number of 

children did not fill out nutriti on questi onnaires adequately or fa iled to report their names, 

therefore data could not be used. 
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Statistical Analysis 

Data was analysed using the stati sti cal program Statisti cal Pac kage fo r Soc ial Sciences 

(SPSS ) I 0.0. 1 fo r Windows ( 1999 ). Descripti ve stati sti cs fo r each foo d item within a 

subject included medi ans and the 251
h and 75 1

h percentil es. 

Baseline results of the dietary intake between both groups showed non-normal di stributi on; 

therefore a Mann Whitney test was used to determine signifi cance of the data. 

Compari sons were made between base line and fo ll ow-up in the two gro ups and then the 

di ffe rences were compared. The signifi cance leve l was set at p < 0.05 fo r all tes ts. 
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CHAPTER FIVE 

RESULTS 

The purpose of thi s research was to investi gate the effectiveness of a 12-week school hea lth 

and nutriti on education programme on children's (aged 10-12 years) dietary intakes and 

body composition. Dietary patterns were in ves ti gated at the start of the programme 

(base line) and aga in at 3-months (fo ll ow-up ) fo r an interventi on and control schoo l. A food 

frequency ques ti onnaire (FFQ) was used to assess the frequency of foo ds eaten per day 

during a fo ur week period. Children's height and body we ight values were measured and 

body mass index was ca lcul ated at baseline and follow-up. 

Subject charac terist ics and anth ropo metri c va lues are presen ted fo r each school at base line 

and follow-up fo r the study . This fo llows an overall assessment of di etary intakes as a 

whole in order to determine whether there were any sign ifi can t differences (p:::;0.05) 

between the two test ing peri ods fo r each schoo l. 

Subject characteristics 

All parti cipants in the stud y res ided in West Auckland, New Zealand and attended 

intermedi ate schools within the area. Both schools were class ifi ed dec il e 3 as stated by the 

Mini stry of Education, New Zealand ( 135) whi ch indicates a lower soc ioeco nomic statu s. 

The age of children at base line ranged from 10- 12 years with an average age of 11 years, 8 

months in the interventi on school and 12 years, I month in the cont ro l schoo l. In the 

intervention schoo l, 244 children consented to the study with 49% of the group bein g male 

and 51 % fema le. In the contro l school there were I 06 children who consented, with 46% 

males and 54% females. 

Ethnic groups 

Subjects from either school were from a wide range of nationalities with a hi gh percentage 

falling into the Z/European & Others (NZEO) category, fo ll owed by Maori and Pac ific 

Island. The Pacific Island category included Cook Island, Samoan, ui an and Tongan 
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ethniciti es. Indian and Chinese/Korean subjects were included into the NZ/European and 

Other (NZEO) category. A hi gher percentage of the control group were categori sed as 

New Zealand European and Other (NZEO) (55.7%) than the interventi on group (46.5%). 

The contro l group also showed a lower percen tage of Maori children (37%) and hi gher 

number of Pac ifi c children (20%) compared with the interventi on group (25 %, 17%) 

respectively. 

Figure 3: Ethnic groups of all chi ldren participating in the study 
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At base line the data was non-normally distributed , so a statisti cal test (Mann Whitney U) 

was used to compare the characteristics of the schools. Median va lues of dietary intakes 

and anthropometri c values were compared within each schoo l and range of error was 

determined by the 25 1
h and 75 1

h percenti les. 
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Anthropometric Indicators 

In both the control and intervention school s there was an increase in median height, body 

weight and body mass index values from basel ine to fo llow-up with simil ar increases in 

boys and girl s. Median body weight, height and body mass index values were hi gher 

among subjects in the contro l group both at baseline and follow-up . However, none of 

these body composition differences were signifi cant in either group (m inimum p=0.94). 

Refer to table 3. 

Table 3: Median anthropometri c val ues for con tro l and interventi on groups at baseline and 

fo llow-up 

Groups Height (cm ) Weight (kg) Bl\ 11 (kg/m2 ) 

Intervention gro ups 

Has.: l inc l .'i1 .'i ( l -ff2. l.'i 8.0) -+ 6. 1 ()8.7 . .'i .'i .-+0) 19. 5 ( 17 . .'i .D.0) 

Follow-up l.'i :U ( 1-+8.:l. 159. 5 ) -+ 8.0 (:\9 8. 56.9) 10.0 ( 17.8. 1-+ .-+ 0) 

Co ntrol groups 

Ha;d inc 15 'i 5 ( 150 30) 50.8 (.+160. 6 1 90) 20.8 ( 18.-+0. 1-+ 20) 

Fol low-up 157.5 (151.50. 16:\.0) 5:1.:l (-+.+ . I 0. 6.+ .20) 2 1.0 ( 18. 10.15 20) 

7"-.kd ian (± 2511
' and 75 111 p.:rc.:nt ik-,) -

sing international cu t-o ff va lues ( 136) , most children (7 1-8 1 llc) were classified into the 

hea lth y range category of <25 kgm2 for body mass index (BMI ) in both schools. Of these 

subjects, 15-2 1 % had a body mass index between 20-25kg/m 2 and 34-51 llc had a body mass 

index under 20kgm/2. A larger number of children were classifi ed as obese (30-35kgm2) in 

the contro l schoo l ( I 0%) compared w ith the interventi on schoo l (3 % ). Less than I % of all 

subjects were categorised as extremely obese or >35kg/m2. 

Body mass index va lues were compared with the 2002 Nati onal Children's Nutrition 

Survey (CNS) results for New Zealand children (aged 5- 14 years). Survey results showed a 

lower proporti on of children (69%) had a body mass index with in an acceptable ran ge of 

<25kgm2 while 21.3% and 9.8% were classified as overwei ght and obese. A hi gher 

2 umbers in brackets indicates the 251
h and 75 1

h percentiles 
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proportion of children were class ified as overweight and obese in the CNS compared to 

both study groups. However results in the control group at follow-up showed similar 

va lues to the survey (see fi gure 4). 

Figure 4: Body mass index representation of subjects at baseline and fo llow-up compared 

to the 2002 National Children's Nutrition Survey 
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Base line med ian height and body weight va lues fo r boys and girl s in the cont ro l and 

interventi on group were plotted against the 2000 United States growth curves fo r ch ildren 

aged 2-20 years ( 137). Each group is represented by a different co lour and shows the 

med ian values along with the 25 1
h and 75 1

h percentiles as the range of error (see figure 5-8). 

While there are currentl y no avail ab le ew Zealand growth charts, the US growth charts 

are used on ew Zealand children. 

When children's body weight values were plotted against the US growth charts, 3 1 % of the 

girl s and 17% of boys were above the 95 1
h percentile for the control group and 2 1 % of girls 

and 24% of boys in the intervention group . Intervention girl s and control school boys 

showed a greater number of children to be over the 95 1
h percentile for weight. Overall body 

weight values fo r children ranged between 27-l 22kg in both schools with boys showing the 
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heaviest values. The interventi on school showed the largest body weight values with the 

heaviest girl weighing I I 2kg and boy weighin g l 22 kg. 

Height fo r age growth charts showed 31 % of girl s and I 0% of boys in the contro l group 

and 32% of girl s and 25% of boys to be over the 95th percentil e. The interventi on school 

showed both boys and girl s to have a greater percentage of children over the 95th percentil e 

fo r height than the control schoo l. Height values ranged from I 33- l 80cm fo r both schoo ls. 
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Figure 5: Weight for age percentiles fo r boys aged 2-20 years 

CDC Growth Charts: United States 
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Figure 6: Height fo r age percentiles fo r boys aged 2-20 years 

CDC Growth Charts: United States 
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Figure 7: Weight fo r age percentil es fo r girl s aged 2-20 years 

CDC Growth Charts: United States 
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Figure 8: Height fo r age percentil es fo r girl s aged 2-20 years 

CDC Growth Charts: United States 
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Dietary changes 

Fruit and vegetable intake 

In both stud y groups children were found to consume higher intakes of fruit and other 

vegetab les than starch vegetab les at both baseline and fo llow-up . Among control subjects, 

fruit was the most frequently consumed followed by other vegetabl es and starch vegetables. 

Intervention subjects showed similar intakes of fruit and other vegetables followed by 

lower intakes of starch vegetab les . 

Median fruit intake showed a significant decrease (*p:S0.000) among the intervention group 

subjects between baseline and fo llow-up. The intervention group showed median fruit 

intake red uced from 2.25 ( 1.25, 3.50) serves/day at baseline to 1.75 ( 1.00, 2.63) serves/day 

at fo ll ow-up. The cont ro l school showed a small decrease in median fruit intake but results 

were not significan t. 

Median starch vegetab le intake showed a significan t decrease in both the interven ti on 

(*p:S0.000) and contro l ("' p:S0.000) groups durin g baseline and fo llow-up . Intake in the 

intervent ion group showed a decrease from 1.25 (0.75, 2.0) serves/day to 1.00 (0.5, 1.5) 

serves/day at fo llow-up . The contro l group had a sli ghtl y hi gher baseline intake of starch 

vegetab les with 1.5 ( I, 3.25) serves/day but intakes decreased to a simi lar va lue at follow­

up of 1.00 (0.5, 1.75) serves/day. 

Median intake of other vegetab les showed a decrease among both groups but onl y the 

control group showed a signifi cant difference (*p=0.007). In this group, daily intake 

decreased from 2.5 ( 1.25, 3.5) serves/day to 1.75 (0.75, 3.0) serves/day with a larger 

median intake at baseline than the intervention group (see fi gure 9). 
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Figure 9: Median servings per day of fruit and vegetab les in the intervention and control 

group' 
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Fruit and vegetab le servi ngs/day were compared to the CNS resu lts. A greater proportion 

of children at baseline and fo ll ow-up in both study groups consumed two or more 

servi ngs/day of fruits than the CNS resu lts. Only 477c of children in the C S consumed 2 

or more servings of fruit , where the intervention and contro l group~ ~howed a hi gher 

proportion between 46-7 I %. 

Apples and pears were the most frequently consumed fruits in both study groups, followed 

by citrus fruits such as mandarins and oranges. This was similar to the C S data where 

apples or pears were consumed more than I /week by 83 % of New Zealand children 

fo llowed by citrus fruits (67%) and bananas (63%). A vari ety of other fruits were 

consumed by children in the current study including watermelon, feijoas, mangos, 

pineapple, grapes and passionfruit with more servings at baseline than fo llow-up. 

Only 32% of children in the C S consumed I or more servings of starch vegetables where 

the combined study groups showed between 53-79% of children to consume I or more 

3 The * sign refers to the leve l of significance (p<0.05) for the median food intake 
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serves/day. The control group at base line showed the highest proporti on of children (79%) 

to consume I or more serves of starch vegetables than all other groups. 

The most frequently consumed starch vegetab les in the two stud y groups were potatoes 

fo ll owed closely by fried potatoes, taro and kumara. This was similar to the CNS results 

whi ch showed potatoes to be most frequently consumed (87% consumed at least I/week) 

item each week which inc luded boiled, mashed, baked or roasted potatoes. Fried potato 

consumption (65 9'c ) was also hi gh among survey participants and included foods such as 

hot chips, kumara chips, French fries, wedges or hash browns. The less frequently 

consumed starch vegetab les in the study were roast vegetab les, cassava and cooked green 

bananas which were simi lar to the C S survey results. 

Simi lar proportions of ch ildren consumed 2 or more serves of other vegetab les in all study 

groups with proportions ranging from 52-69 17a . The most freq uen tl y consumed other 

vegetables by both studies groups were mixed vegetab les, fo llowed by lettuce/sa lad, carro ts 

and tomatoes. This differed to the CNS results which showed carrots (79 9'c consumed at 

least I /week) to be most popular fo ll owed by broccoli (609'c) , peas (599'c) and mi xed 

vegetab les (58 9'c ). All groups found caps icum and other seasona l vegetab les to be 

co nsumed the least. For comparisons to the CNS of fruit and vegetab le proportions refer to 

figure I 0. 
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Figure 10: Servings per day of fruit and vegetables in the intervention and contro l groups 

compared to the 2002 Nati onal Children's Nutriti on Survey 
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Meat dish es, red 111eats, chicken &.fish intake 

Red meat was the most frequently consumed meat type among both study groups followed 

by chicken, meat di shes and fish . Overall the control group showed a hi gher median intake 

in both red meats and meat dishes than the intervention group with a similar median intake 

in chicken. Si gnificant differen ces were seen in median consumption of meat dishes for the 

control group (* p=0.035 ) and median intake of fi sh in the intervention group (*p=0.019). 

Fi sh intake redu ced from 0.25 (0, 0.75) serves/day to 0 (0, 0.5 ) serves/day for intervention 

subjects and in the contro l group meat dishes reduced from 0.63 (0.25 , 1.0) to 0.25 (0, 1.0) 

serves/day. 

M edian intake of' red meats showed a decrease 111 both stud y groups from baseline to 

fo llow-up, however results were not significant. 

Median intakes of' chi cken were simil ar fo r both groups at base line and fo ll ow-up with 0.5 

(0.25, 1.25) serves/day. However, no signifi cant differences were seen in either group (see 

figure 11 ). 

The most frequently consumed meat dishes were Chinese type, meat and vegetab le ·boil­

ups' and meat stew or cassero le dishes. In the red meat group, bacon and ham were 

consumed the most fo ll owed by roast beef , lamb or pork meat, steak and mince. Liver and 

corned beef were consumed the least. 
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Figure 11 : Median serv ings per day of meat di shes, red meats, poultry and fi sh in the 

intervention and control group 
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Fish 

Servings of meats, fish and poul try were combined with egg servings per day in order to 

see the proporti on of children who ate more than 2 serv ings/day. Thi s was then compared 

with the CNS results. The intervention group showed the lowest proportion of children to 

consume >2 servings/day at baseline (42 .29'c ) and fo l low-up (369'0 ) with a decrease seen 

between the two periods. The control group showed the largest proporti on of children to 

consume more than 2 servin gs/day at base line (69.3 %) and fo ll ow-up (66.7 %). Both 

groups showed a decrease in tota l servings per day between base line and fol low-up, whi ch 

may have been refl ec ted by the change in med ian intake among individual meat groups . In 

comparison to the CNS, the proportion of children to consume >2 serves/day was 1n 

between (5 I %) both study groups. However, age groups differed sli ghtl y between the 

current study and the CNS results where survey results looked at a w ider age group (5-14 

years). Refer to fi gure 12. 
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Figure 12: Proportion of chi ldren consu ming 2:2 serv ings/day of meats, poultry, fish and 

eggs in comparison to the 2002 National Children' s Nutrition Survey results 
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Takeawayfood intake 

Median intake of takeaway foods among the control group subjects showed a reducti on 

between baseline and fo ll ow-up, however results were not signifi cant (p>0.05). Medi an 

servings per day were higher in the contro l group with 1.13 serves/day (0.25, 2.50) at 

baseline and 0.75 serves/day (0.25, 2.0) at fo ll ow-up . The interventi on group showed a 

medi an intake of 0.50 serves/day (0.25, 1.25) with no change at fo llow-up. 

The most frequ ently consumed takeaway item was pizza fo llowed by burgers, meat pies 

and sausage ro ll s (see figure 13). 

Figure 13: Median servings per day of takeaway foods in the interven ti on and contro l 

group 
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Breads, cereal, rice and pasta intake 

Med ian intake of breads remained the same for all groups with 0.75 (0.25 , 1.00) serves/day. 

A signifi cant dec rease (*p=0.035 ) in medi an cerea l intake was seen in the interventi on 

gro up where intakes decreased from 0.75 (0.25 , 1.00) serves/day to 0.50 (0, 1.00) 

serves/day. The most freq uentl y consumed breakfast cereal was weetbi x fo llowed by 

co rnflakes, cocopops and ri ce bubbles. The same results were seen in the 2002 National 

Nut ri ti on Survey. Porridge, multi-grain type cerea ls and mues li were eaten less frequently. 

No differences in ri ce and pas ta intake were seen between baseline and fo llow-up in either 

stud y groups. An overall higher intake was consumed in the control group for rice/pasta at 

baseline and fo ll ow-up with 1.00 (0.50, 2.00) serves/day compared with on ly 0.75 (0 .25, 

1.75) serves/day in the interven ti on group . However, results were not significant (p>0.05) . 

Refer to figure 14. 

Figure 14: Median da il y consumpti on of breads , cerea ls, ri ce and pastas in the in tervention 

and cont ro l group 
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Bread and cerea l intake were compared with the results from the CNS, looking at the 

proportion of children who consumed 1 or more servings of breads and cereals per day. 

CNS results showed the largest proportion of children to consume one or more servings of 

breads (43 %) in compari son to the intervention (39%) and control groups (36-40%). A 
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small increase was seen in the control group from baseline (36%) to foll ow-up (40% ), but 

results were not significant (p;:::0.05 ). 

Proporti on of children consuming I or more servin gs/day of cerea ls differed in all groups 

with the largest percentage seen in the control group (42%). Results from the CNS were 

simil ar to thi s value (40%). However, the intervention group showed a lower proporti on of 

children to consume I or more servings/day of cerea l w ith values ranging from 34-36% 

(see fi gure 15). 

Figure 15: Proporti on of children who consume one or more servings of breads and 

cerea ls per day in co mpari son to the Nati onal Children's N utrition Survey results 
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Dairy food & egg intake 

Dairy food intake showed a slight decrease in median serves/day at follow-up for both 

groups, however onl y the control group showed a significant difference (*p:S0.000). 

Contro l group subjects had a median intake of 3.00 serves/day (2.25, 3.75 ) at baseline and 

2.00 serves/day (0.75, 3.50) at follow-up. A larger porti on of dairy food serv ings (2-3 

serves/day) were consumed among these subjects compared to the intervention group (2.25-

2.50). 

A similar medi an intake of egg servin gs per day was seen between the interventi on group 

with 0.25 serves/day (0, 0.75) at base line and follow-up. The contro l group showed an 

increase from 0 serves/day (0, 0.25) at baseline to 0.25 (0, 0.75) serves/day at fo llow-up, 

however results were not signifi cant (p>0.05) (see figure 16). 

Figure 16: 
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The most frequently co nsumed dairy foods in both gro ups were milk , ice-cream and 

yoghurt followed by eggs and chee e. Milk shakes, flavoured milk and cream were 

consumed less frequently . The main kind of milk consumed by children was standard milk 

(60%) fo llowed by low fat (26%) and trim (8 %). Soy and extra calcium (3%) were 

consumed the least. In comparison, the CNS showed similar results in milk types with 

72 



standard milk being consumed by 74% of children (aged 5- 14 years) fo llowed by low fat 

( 13%) and trim (7 %). Survey results also showed the most frequent dairy item (exc luding 

milk ) to be cheese fo llowed by ice-cream and yoghurt/dairy food. Cream and custard were 

the less frequently consumed dairy foods 
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Sweet food intake 

Cakes and bi scuits were the hi ghest consumed sweet foods among both groups followed by 

sweets, snac ks and desserts. The control schoo l showed an overall higher median intake of 

cakes and biscuits at baseline with 1.50 (0.50, 2.75) serves/day while all other groups 

remained constant at both baseline and fo llow-up. Onl y the contro l group showed a 

decrease in the number of servin gs in cakes/biscuits during the fo ll ow-up testing but no 

signifi cant differences were seen (p>0.05). Pl ain biscuits and choco late biscuits had the 

largest number of servin gs for both schoo ls, with doughnuts and scones having the least. 

Thi s was simil ar to the CNS results whi ch showed choco late biscuits and plain biscuits to 

be most frequently consumed fo ll owed by crackers, cakes/s li ce and doughnuts. 

Dessert intake was simi lar for the control group from baseline to fo llow-up w ith a median 

intake of 0.25 (0, 1.00) serves/day. The intervention group showed a small change in the 

median serves/day w ith a decrease from 0.25 (0, 0.75) to 0 serves/day (0, 0.56) from 

base line to fol low-up. Puddings, fruit pies and pancakes were the main contributors to 

these intakes. 

Sweets intake remained similar in the contro l group at baseline and follow-up with 0.75 

(0.25, 1.75) serves/day. Only the intervention group experienced a sign ifi cant decrease 

(* p=O.O 16) in the median intake of sweet foods w ith 0.75 (0.25, 1.50) serves/day reduc ing 

to 0.50 (0, 1.00) serves/day at fo llow-up. This was mostly seen by hi gh co nsumpti ons of 

choco late, candy coated other confecti onary. 

The oppo ite effect was seen in snack foods where onl y the contro l group experi enced a 

decrease in median co nsumption at follow-up, however results were not significant 

(p>0.05). M edian snack foods decreased from 0.75 (0.25, 1.00) serves/day to 0.50 (0.25, 

1.00) serves/day where all other groups remained constant at 0.50 (0, 1.00) serves/day. The 

most frequently consumed snack food was potato chips followed by popcorn which was 

similar to C S results. Refer to figure 17. 
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Figure 17: Median daily sweet food consumption among the intervention and control 

groups 
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Hor and cold drink intake 

The control group showed the highest median intake of cold drinks with 2.50 ( 1.25, 4.19) 

serves/day. The intervention group showed a significant difference (* p~0.000) in the 

consumption of co ld drinks with median intakes decreasing from 2.25 ( 1.00, 3.75) to 1.75 

(0.75 , 3.00) serves/day at fo llow-up. Refer to fi gure 18. 

The most frequently consu med co ld drinks among the intervention groups were JU1ce, 

powdered fruit drinks and coke. In the contro l group juice, coke and soft drinks were 

consumed the most. Results were similar to the C S where the most frequently consumed 

non-milk drinks were powdered fruit drink and fruit drinks fo llowed by soft drinks and 

coca co la. 

No differences were seen in the hot drink consumpti on for the interventi on schoo l where 

the med ian intake remained at 0.50 (0.25, 1.00) serves/day. The control group showed a 

small increase in the consumpti on of hot drinks at fo ll ow-up where consumpti on increased 

from 0.5 (0.25, 1.25) to 0.75 (0.25. 1.25) serves/day. However, none of these results were 

signifi cant (p>0.05). The most frequentl y consumed hot drink among children in all groups 

was mi lo, followed by tea and coffee. A hi gher proportion of children drank tea rather than 

coffee which was similar to the CNS results. 

76 



Figure 18: Median daily con sumption of hot and cold drinks in the intervention and 

contro l group 
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Orherfood intake 

Other food groups included spreads, sauces and soups. Similar results were seen fo r 

spreads and sauces with consumpti on reduci ng from base line to fo llow-up fo r each group. 

For spreads, both groups had a base line medi an intake of 0.75 (0.25 , 1.50) serves/day and a 

fo llow-up median intake of 0.5 (0.25, 1.50) serves/day but no signifi cant results were 

found. The most frequ entl y consumed spread for both groups was nutell a fo llowed by 

peanut butter, marmite/vegemite and jam/honey. Thi s was different to the CNS resu lts 

which showed j am and honey to be the most popular spreads consumed per week. 

Median sauce intake also decreased from base line to fo ll ow-up in both groups with 0.75 

(0.25, 1.50) at base line and 0.5 (0.25, 1.50) serves/day at follow-up . However, results were 

onl y signifi cant (* p=0.020) in the interventi on group . Chi ldren's sauce intake among the 

stud y groups showed tomato sauce or ketchup to be most frequent ly consumed fo ll owed by 

mayo nn aise and gravy in both groups. Resu lts were sim il ar to the CNS, except gravy 

intake was consumed more th an mayonnaise among these subjects. 

Median soup intake for each stud y group remained at zero at baseline and fo ll ow-up with 

no signifi cant results seen (see figure 19). 

Figure 19: Median daily consumpti on of other foods including soups, spreads and sauces 

amo ng the intervention and control group 
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Summary of results 

I) Anthropometric values including height, body weight and body mass index all 

increased between baseline and follow-up among both groups with the control 

group showing higher median values. In comparison to the 2002 National 

Children's Nutrition Survey results, the intervention group showed a larger 

proportion of children to have a healthy body mass index value of <25kg/m2 with 

less children categorised as overweight or obese. 

2) Children's body weight values ranged from 27-l 22kg and from 133-1 SOcm in 

height values in both schools . In comparison to the United States growth charts, 

between 17-31 % of girls and I 0-25 % of boys had weight and height values above 

the 95th percentile for both schools. The intervention school showed a larger 

number of children to be above the 95th percentile for both weight and height values 

than the control group. 

3) The main differences in children's fruit and vegetable intakes showed significant 

decreases among both groups. In the intervention group, significant differences 

were seen in the median serves/day of fruit (p~0.000) and starch vegetable intake 

(p~0.000) from baseline and follow-up . The control group showed significant 

decreases in median serves/day of starch (p~0.000) and other vegetable (p=0.007) 

intake between baseline and follow-up. No other significant results were seen. 

4) Intake of red meat was consumed the most in both schools followed by chicken, 

meat dishes and fish. Median chicken intakes remained constant at 0.5 (0.25, 1.25) 

serves/day while meat, fish and meat dishes intake showed decreases from baseline 

to follow-up. Significant differences were seen in meat dish consumption (p=0.035) 

in the control group and fish intake (p=0.019) among the intervention group. Both 

groups showed a decrease in median servings/day between baseline and follow-up. 
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5) Dairy food consumption showed a decrease in median servings/day among the 

intervention and control groups between baseline and follow-up. However results 

were only significant in the control group (p::50.000). No significant differences 

were seen in egg consumption from baseline to follow-up (p>0.05). 

6) Cold drink consumption showed a significant difference (p::50.000) between baseline 

and follow-up among the intervention subjects with a decrease from 2.25 (I, 3.750) 

to 1.75 (I, 3.00) servings/day. Cold drink intake among the control group showed 

no significant changes between baseline and follow-up where servings/day 

remained at 2.5 ( 1.25, 4.19). 

Median hot drink consumption remained constant in the intervention group at 0.50 

(0, 1.00) serves/day but an increase was seen among the control group at follow-up. 

However, results were not significant (p>0.05). 

7) In the other food items median sauce intake showed a significant decrease 

(p=0.020) from baseline to follow-up in the intervention group. No significant 

differences were seen in spreads or soups intake among either groups (p>0.05). 

80 



CHAPTER SIX 

DISCUSSION 

The main aim of this investi gation was to determine whether a 12-week nutriti on and heal th 

education programme could influence the dietary patterns and body composition measures 

of 10- 12 year old New Zealand children. This was assessed using a food frequency 

questionnaire (FFQ) that gathered information on daily food intake over a 4-week period. 

Body composition measurements included height, weight and body mass index (BMI) 

values and monitored children's growth and body fat levels. 

The study showed some significant changes in dietary intakes among both subject groups. 

Changes among consumption patterns were seen in fruit, starch vegetables, fish, cereals, 

sauces, sweets and cold drink intake among in tervention subjects. 

The control group only showed changes in starch vegetables, other vegetab les, meat dishes 

and dairy foods consumption patterns. Signi ficant resu lts among intervention subjects 

could not solely be attributed to the education programme due to other factors infl uencing 

results as well as changes seen in the control group. However, the intervention group did 

show a larger number of dietary changes. 

No significant differences in body composition measures were seen between baseline and 

follow-up in either group. Both groups showed increases in median height, weight and 

body mass index values, but thi s could only be explained by pubertal growth and 

development. 

Subject characteristics 

Subjects involved in the study were chosen from West Auckland, New Zealand. They were 

from a lower socioeconomic area. B oth intermediate schools were not chosen at random, 

therefore results cannot be generalised to the New Zealand population. Children aged 10-

12 years were chosen because previous studies ( 138), ( 41 ) have shown the need for dietary 
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improvement within this age group as well as the increased nutritional demands during 

puberty. 

Ethnic groups 

Most of the children within the study were classified as New Zealand European/Other 

(NZEO) decent, followed by Maori and Pacific Island. Other New Zealand studies (37), 

(97), (94), (88), (93) have shown Maori and Pacific Island children to have larger body 

weight and body mass index (BMI) measurements than other ethnic groups. A higher 

prevalence of overweight and obesity has been seen within these groups. Children from 

Maori and Pacific Island families have also been associated with a lower socioeconomic 

status (SES) which has led to a poorer quality in diet (88), (37). 

Anthropometric Indicators 

Changes in anthropometric values included increases in median height, weight and body 

mass index (BMI) values between baseline and follow-up among all subjects. These 

differences in body composition cannot be linked to the school intervention programme 

because differences were seen in both study groups. Puberty plays a large part in the 

changes of body composition in children where it initiates between the ages of 8-15 years. 

The body undergoes a series of changes with expected increases in both height and weight 

values (41 ). Previous literature on growth and development (42), (41) has shown changes 

in BMI and body fat percentage during childhood and adolescence that occur in accordance 

to normal physiological development. 

In comparison to other New Zealand studies (93), (37) median BMI values and percentage 

of healthy weight children were larger among the current study groups. Children that were 

classified as having a healthy body type (20-25kg/m2) were greater among intervention 

subjects at both baseline and follow-up. A larger proportion of children from the control 

group were classified as overweight (25-30kg/m2) and obese (>30kg/m2) which was similar 

to other New Zealand studies conducted on young children (37), (93). The percentage of 

children classified as overweight and obese was 21 % and 10% respectively. 
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Higher BMI values were seen among the current study groups in comparison to other New 

Zealand studies but this may be attributed to a number of other factors including, method of 

body composition, ethnicity, socioeconomic status and other lifestyle factors. Due to the 

scope of the study, other lifestyle factors including ethnicity and socioeconomic status 

could not be investigated. 

Growth curves 

In comparison to the United States growth charts, children from both study groups had 

higher median body weight and height values than the 50% percentile. Studies from 

around the world show that children have different types of body composition measures 

within each country as well as different forms of measurements used. Various methods can 

be used for measuring children's body weight where the level of accuracy differs for each 

method. Among New Zealand children, body mass index (BMI) has predominantly been 

used whereby measuring height and weight values (88), (93), ( 139), ( 128). However, 

because BMI does not take into account a child's pubertal stage and development, the level 

of accuracy is therefore lowered. Other methods of body composition measurement 

include dual energy X-ray absorpiometry (DEXA), bioelectrical impedance (BIA), 

anthropometry and fat free mass equations where these vary between countries. The use of 

different body composition methods may have been one of the reasons for the variance in 

values between studies. A standard anthropometric method should be specifically used 

within each country so comparisons can be made more easily. Growth charts should be 

designed for New Zealand children due to the large variety of differences seen between the 

current results and USA charts. Previous studies ( 43), ( 140), ( 141) have shown differences 

in children's body composition values between developing and developed countries. 

Variances are seen in children's pubertal status between the lower and middle class 

countries. 
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Dietary changes 

Fruit and vegetables 

High levels of fruit and vegetable consumption are known to be beneficial to health as well 

as provide protection against a variety of disease's such as cancer, stroke and 

cardiovascular disease (4), (3), (142), (143). Many studies (49), ( 144), (145) have shown 

that children are not consuming enough fruit and vegetables within their diet and these have 

been replaced these with the more high fat and palatable foods. 

The Dietary Guidelines for America (5) and New Zealand children (65) recommends that 

children consume at least 2 servings of fruit per day in order to receive the essential 

vitamins and mineral s provided for good health. Both study groups showed an intake over 

the recommended 2 servings per day at baseline, however only the control groups fruit 

intake remained above 2 serves/day at follow-up. A significant decrease (p:50.000) in 

median fruit consumption was seen in the intervention group between baseline and follow­

up. The reduction in fruit consumption may have been due to the seasonal availability of 

many fruits which was highlighted by the variety of fruits consumed at baseline, e.g. 

feijoas, watermelons. Thi s may have accounted for the slight decrease in the control group 

however, results were not significant. A possible explanation for thi s decrease may have 

been due to differences in price range of certain fruits between seasons, where feijoas and 

watermelons are often cheaper or free during the summer months. Thi s dietary change was 

different to what was expected where subject's fruit intake should have increased with the 

use of an intervention programme. Other studies aimed at improving dietary intakes ( 112), 

(27) have shown intervention programmes to increase fruit intake between baseline and 

follow-up. Studies (23), ( 109) that focussed solely on improving fruit and vegetable intake 

showed improvements of fruit intake between 0.2-0.6 servings per day. 

In companson to the CNS results (37), a greater proportion of children consumed ~2 

servings of fruit per day in the intervention and control group. These results may be due to 

differences in age, socioeconomic status and ethnicity within each study group. Nutrient 

intake has been associated with income status where poverty has been linked to lower fruit 
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and vegetable consumption and lower quality diets (39), (146). Children from different 

ethnic groups within New Zealand have shown variances in fruit consumption patterns, 

with Pacific Island children consuming the largest portion of fruits followed by Maori and 

New Zealand European/Other (NZEO) children (37). This was similar among US children 

(aged 8-20 years) who showed Non-Hispanic Whites and European/American's to have 

significantly lower intakes of fruit compared to Hispanic Whites, African-American and 

Asian children ( 146), (52). 

The most frequently consumed fruits by children within the current study were apples and 

pears followed by citrus fruits including mandarins and oranges. Similar results were found 

in the CNS results, where 83 % of children consumed apples or pears more than I/week. 

The high availability of these fruits throughout the year and lower costs may have 

contributed to these results where other fruits often vary between seasons and are found at a 

higher price. 

Starch vegetable consumption showed a significant decrease among the intervention 

(p~0.000) and control group (p~0.000) subjects between baseline and follow-up. The 

Dietary Guidelines for America (5) and New Zealand children (65) recommends that at 

least 3 servings of vegetables are consumed per day with at least I serving from starch 

vegetables (5). Although consumption of starch vegetables decreased from baseline to 

follow-up in both groups, median intakes still remained above the recommended I/serving 

per day. Decreases in consumption patterns may have been due to the high frequencies of 

hot chips, wedges and kumara chips consumed by all children at baseline. The CNS 

showed that fried potato consumption (65 %) was the second highest types of starch 

vegetables consumed each week. Because both groups showed a significant decrease 

between testing periods, the intervention programme cannot be solely attributed to these 

results. Higher consumption patterns of starch vegetables compared to the CNS may have 

been due to the differences in ethnicities between children as well as larger intake of other 

vegetables which is seen in the CNS. 
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Median intake of other vegetables showed a significant decrease (p=0.007) among control 

group subjects at follow-up. This was in conjunction with starch vegetables where an 

overall decrease was seen among all vegetables. Both groups at baseline showed a median 

intake of other vegetables to be over the recommended daily intake (ROI) of ;:::2 

servings/day, however only the intervention group remained above the ROI at follow-up 

(5). Reasons for this result may have been due to the intervention programme encouraging 

;:::2 servings/day of vegetables in the diet, however conclusions cannot be definite. 

In comparison to the CNS, the intervention group showed a lower proportion of children to 

consume at least 2 servings of other vegetables per day. This may due to the differences in 

nationalities between study groups where Pacific children have been found to consume a 

larger proportion of vegetables than Maori and NZEO children (37). However when ethnic 

groups were compared, a higher proportion of NZEO children was seen in the control 

group than percentage of Maori and Pacific children. Therefore results may not have been 

reflected by ethnic differences among groups . 

Lower consumption of vegetable intake is associated with a higher consumption of total 

energy and sugar intake (32). Reductions in vegetable intake within the current study may 

have been due to this dietary change. High intakes of sugar-sweetened beverages, sweets 

and sweetened grains in children have been associated with a large reduction (0.5-1 

serves/day) in servings of fruit and vegetables (7). This was also highlighted by Cullen et 

al ( 147) who found that children who consume high intakes of soft drink and sweetened 

beverages reduce fruit and vegetable consumption by approximately 33% and 42% in 

children aged 9-11 years. Interventions that specifically aim to modify children's fruit and 

vegetable consumption have looked at a range of ways at increasing daily intakes. The '5 + 

a day' programme in the USA introduced a series of interventions in order to encourage 

larger intakes of fruits and vegetables in both adults and children (148), (5). One of the 

main predictors of children's vegetables intake is taste preference where interventions have 

focussed on modifying children's food preference by the use of rewards and peer modelling 

programmes. Studies (109), (2) have shown positive effects on fruit and vegetable 

consumption with the combined use of video-based peer modelling and rewards strategies. 
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These types of intervention strategies may be beneficial to New Zealand schools for 

increasing fruit and vegetable consumption. 

Meat dishes, red meats, chicken and fish 

No significant changes were seen among either group in the consumption of red meats and 

chicken. Intervention subjects showed a significant decrease (p=O.O 19) in fish consumption 

and in meat dish consumption (p=0.035) for control subjects at follow-up. The reduction in 

fish consumption may have been due to a decrease in fried fish from takeaway foods which 

is in line with the reduced takeaway intake for intervention subjects. A large proportion of 

children reported having their fish fried which is often purchased from a fast food outlet 

instead of a healthier method such as grilling. Other possible reasons for this decrease may 

be due to increased price and seasonal availability during the later part of the study. 

Daily consumption patterns of fish and chicken were similar between study groups at with 

the only variations seen between red meats and meat dishes. Results from the CNS showed 

that a higher proportion of Pacific children ate foods from the meat, fish and poultry group 

compared to Maori and NZEO children (37). Therefore differences in consumption 

patterns may have been due to variation of nationalities between study groups. 

A larger proportion of children in the control group age ~2 servings per day compared with 

the intervention and CNS results. The Dietary Guidelines for New Zealand Children (aged 

2-12 years) (65) state that children should be consuming at least one serving of lean meats, 

chicken, seafood, eggs, beans and lentils per day in order to meet the recommended intake 

for protein, iron and zinc. Young children especially require higher levels of iron in order 

to meet the high demands during the growth phase. This is especially important for 

adolescent girls who require higher levels for menstruation (65). When median intake of 

meats, poultry and fish are combined, both groups show an adequate intake over the 

recommend ~1 serves/day with over 35% of children consuming ~2 serves/day. However, 

this does not include the consumption of eggs, peas, beans and lentils like the Dietary 

Guidelines do. 
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Meats, poultry and fish contain high levels of many essential micronutrients including iron, 

zinc, potassium and magnesium. Studies (40), (7) have shown that higher levels of dietary 

fat, sugar and sodium have resulted in lower levels of important micronutrients with a 

larger amount of children having inadequate levels of iron. Frary et al (7) showed that 

children's dietary iron levels consistently decreased as the consumption of sugar-sweetened 

beverages, sugars and sweetened cereals increased. Socioeconomic status has also been 

associated with lower levels of micronutrients which has been evident in the dietary 

differences among most studies. Poorer quality diets are usually seen in families who are 

receiving the benefit compared with those who are not (40), (88), (37). 

Takeaway foods 

No significant differences were seen among consumption of takeaway foods within each 

study group. This was different to what was expected as the school intervention module 

was partly aimed at improving consumption patterns of unhealthy foods between baseline 

and follow-up. Other worldwide studies (21 ), (24), (22), (25), (27) have shown a 

significant reduction in dietary fat and cholesterol levels with the use of school intervention 

programmes. By educating children on appropriate dietary patterns and healthful food 

choices, this can help reduce the consumption of high fat foods such as these. 

Consumption of takeaway foods is one of the real concerns within children's diets around 

the world. The United States of America has one of the highest rates of takeaway 

consumption in children with over 75 % eating at a fast-food restaurant during the week. 

While there is currently no definite recommendation for takeaway consumption for 

children, percentage of dietary fat is therefore compared. The World Health Organisation 

(WHO) (38) and American Dietary Guidelines (5) recommends a dietary fat intake of 

<30% of total energy for the population over 5 years of age. This recommendation is set in 

order to make sure that children are receiving adequate nutrients and energy to support 

growth and development while making sure that one doesn't consume too much (149). 

However, in more recent years, children's dietary fat intakes have been well above 30%. 

The Dietary Guidelines for New Zealand Children (65) recommend that children limit fried 
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foods such as hot chips, fried fish or chicken to very occasional treats and choose lower fat 

foods when eating at fast food restaurants. 

From looking at the current recommendations of dietary fat in comparison to takeaway 

intake, daily consumption levels are considered to be higher than the recommended 

allowance, where only a moderate intake should be consumed. The most frequently 

consumed takeaway foods within both study groups was pizza, burgers and meat pies. 

High intakes of meat pies was consumed in the CNS where similar weekly consumption 

patterns were seen between meat pies (36% ), fish (37%) and roast lamb or beef (36% ). 

Pies are one of the top selling food items in New Zealand schools with over 55,000 (70%) 

sold each week (98). In addition other top selling food items include juice (57%) and 

sausage rolls (54.5 %) with fruit being the least frequent food item offered for sale. The 

New Zealand Heart Foundation is currently launching a national nutrition programme for 

children called the School Food Programme which aims at promoting healthy food choices 

within schools ( 113). However, this has only been set-up in a number of New Zealand 

schools and involvement is optional. The programme should aim to target a broader range 

of school children whereby making the inclusion compulsory. School food policy's and 

health organisation s should also look at reducing the amount of fast-food availability in 

schools by replacing these items with higher nutrient and healthier alternatives foods. 

Breads, cereals, rice and pasta 

No significant changes were seen in daily bread consumption among all children. When 

compared with the CNS results, both study groups had a lower proportion of children to 

consume one or more servings of breads. Daily cereal intake showed a significant decrease 

(p=0.035) among intervention subjects and showed a lower proportion of children to 

consume one or more servings than the CNS and control subjects. The Dietary Guidelines 

for New Zealand Children (65) states that school children should be consuming at least five 

servings of breads and cereals per day. When breads and cereal intake (including rice and 

pasta) were combined in the current study, children's intake only reached 2.25-2.75 

serves/day. This was considerably lower than the recommended intake, especially among 
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intervention subjects who showed a significant decrease in cereal consumption at follow­

up. 

Worldwide studies ( 16), (40), (49) have also shown the low consumption patterns of breads 

and cereal products within children where these have been replaced with higher intakes of 

dietary fat and sugary products . In relation to the Dietary guidelines for American and 

World Health Organisation, intakes are also below the recommended daily intake (5), (38). 

Breads and cereals contain high levels of dietary fibre as well as many other essential 

micronutrients (65). Previous studies (7), (40), ( 16) have shown an association between the 

intake of fibre and consumption patterns of sugar-sweetened beverages, sugars, sweets and 

sweetened grains. Children who consume high intakes of sugary foods, show low intakes 

of dietary fibre, while the opposite is seen when there is a decrease in sugary food (7). 

Findings from the current study showed different results to what was expected where cereal 

consumption decreased at follow-up while cold drink consumption decreased as well. 

However, bread consumption remained the same. This finding may have been associated 

with the overall decrease in sugar-sweetened cereal consumption where research (7) has 

shown the intake of sweetened grains and cereals to be associated with high soft drink and 

sugar intake. A large proportion of children's cereals contain high levels of sugar as well 

as the addition of added sugar, honey or syrups. The breakfast cereals most frequently 

consumed was weetbix, followed by cornflakes, cocopops and rice bubbles which was in 

line with the CNS results. These results help confirm the association between sugar­

sweetened cereals and other sugary foods and beverages, therefore showing an effective 

change at follow-up for intervention subjects. 

Dairy foods and eggs 

Dairy food consumption showed a significant decrease (p~0.000) from baseline to follow­

up among control group subjects. These changes may have been associated with higher 

intakes of sweet foods and sugar-sweetened beverages where studies (32), (40) have shown 

low consumption of dairy foods and calcium levels to be linked with high intakes of dietary 

fat, sugar and soft drinks. It has been suggested that soft drinks may be replacing the 
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consumption of fruit juice and milk in the diet with links to a lower intake of calcium, 

riboflavin and vitamin A and phosphorus (milk nutrients) ( 150), (I 51 ), (32). Among US 

adolescent girls, the increase in soft drink consumption has shown a reduction in daily milk 

intake from 72% to 57% . This is of particular concern for girls where low levels of calcium 

can cause unwanted effects on bone health ( 46), (I 51 ). 

Consumption among both study groups remained above the recommended 2-3 servings per 

day in accordance to the Dietary Guidelines for New Zealand (65) and America (5). In 

order to meet requirements for growth males and female children (aged 8-1 I years) should 

be consuming 800mg and 900mg of calcium per day (65). Children over the age of 2 years 

are recommended to gradually introduce the use of reduced and low fat milk and dairy 

products into the diet. This is to ensure that a child's full growth potentials are reached 

before taking away the essential dietary fats needed for development. The main type of 

milk consumed within the study was standard milk followed by low fat and trim which was 

similar to the CNS results. Due to the demands of growth for children at this age group, the 

use of lower fat milks with extra calcium is usually recommended. 

No significant differences were seen in daily egg consumption in the intervention group. 

The recommended daily intake by the Dietary guidelines for America stated that 2-3 

servings per day should be consumed from the meat, poultry, fish, beans, eggs and nuts 

group (5). This is slightly higher than the New Zealand Dietary Guidelines who 

recommend that children consume at least one serving per day (65). Results from the 

meats, poultry and fish group together with eggs consumption show adequate intakes of 

this group. Eggs consumption was recommended in moderation because of the higher 

cholesterol content found in the yolk (5). Method of cooking the eggs was not investigated 

so total amount of dietary fat and cholesterol cannot be determined. 

Sweet foods 

The intervention program used in the current study did not show any significant changes to 

the consumption patterns of cakes/biscuits, desserts or snack foods. This was of surprise, 

due to impact of intervention programs on dietary fat and sugary foods from the previous 
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studies (24), (22), (25), (152), (153). Intervention group subjects however did show a 

significant difference (p=O.O 16) among sweets consumption patterns with an expected 

decrease between baseline and follow-up. This finding is consistent with intervention 

studies where a decrease in sweets/confectionary intake is often associated with a decrease 

in other sweet foods/beverages such as soft drink consumption (24), (22), (25), (152), 

( 153). 

There are currently no dietary guidelines for New Zealand children for sweet food 

consumption. The Dietary Guidelines (65) recommend that treat and snack foods be eaten 

in moderation during special times or parties. Similar recommendations have been made in 

the Australian ( 154) and American (5) Dietary Guidelines for adults and children. When 

looking at sweet consumption patterns of children in the current study groups and 

acknowledging the dietary recommendations for fat and sugar children ' s consumption 

patterns are considered high. In comparison to the CNS results bi scuits, potato crisps, 

chocolate and confectionary were consumed most frequently each week with larger intakes 

seen among Pacific Island children . Consumption of sweet foods per day cou ld not be 

compared but the hi gh percentage sweet foods per week were similar to the current study. 

This is in line with other studies ( 155), (46), ( 147), (7), ( 16), (40), (32), (35) who found 

young children to be consuming large intakes of sweet foods compared to the moderate 

recommendation. Research has shown that thi s is mainly attributed to the high level of 

schools containing tuckshops , vending machines and a la carte programs. Snack foods 

including non-chip snacks and savoury chips are the main types of sweet foods consumed 

within overseas studies followed by biscuits, chocolate confectionary and cakes. This is 

different to results found within the CNS and the current investigation where cakes and 

biscuits were the main sweet foods consumed followed by sweets, snacks and dessert 

foods . The use of school lunch intervention programs have found to be successful at 

reducing the total fat, saturated fat and sodium content in children' s school lunches where 

by introducing eat smart guidelines, meal planning, food recipe modifications and meals to 

fit a low fat criteria (24), (22). 
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Hot and cold drinks 

Previous studies (46), (7) have shown that beverage consumption contributes to 20-24% of 

children's daily energy intake with 8% coming from soft drinks. The high intake of sugar 

sweetened beverages among children has been known to impact the consumption of other 

key nutrients such as fruit, vegetable and dairy food consumption. As children grow up the 

frequency and prevalence of milk and fruit juice intake decreases whereas soft drink intakes 

more than triple ( 156). Mealtimes now consist of greater amounts of soft drinks, fruit 

drinks and fruit juice rather than milk (7). 

In the current study, it is difficult to estimate whether the subject's consumption patterns 

were higher than other children , as most studies look at the total contribution of cold drinks 

within the diet. A significant decrease (p~0.000) was seen among intervention subject's 

intake between baseline and follow-up. This mostly consisted of high intakes of juice, 

powdered fruit drinks and soft drinks. The nutrition and health education programme may 

be attributed for these reductions in cold drink consumption but no definite conclusions can 

be made. It has been proposed that the inclusion of a school based educational programme 

can help reduce the consumption of carbonated drinks as well as prevent excessive weight 

gain in young children (157). James et al (157) investigated the use of a one-year nutrition 

education programme on children aged 7-11 years in the United Kingdom. Subjects in the 

intervention group experienced a decrease in carbonated soft drink consumption by 0.6 

glasses while the control group consumption increased by 0.2 glasses. Percentage of 

children classified as overweight and obese also decreased in the intervention group by 

0.2% with an increase seen among control group subjects of 7.5%. Other studies (8) have 

also found an association between high amounts of soft drink consumption and an increase 

in child's BMI values with a 60% increase in the risk of obesity. In comparison to this 

study, no significant changes were seen among body composition measures in either group 

which suggests that the intervention module may not have affected body weight values or 

the time frame between baseline and follow-up was not long enough. 

High amounts of carbonated beverages have also been associated with higher levels of fast 

foods including fried potatoes, hamburgers and pizza which have led to lower intakes of 
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fruit and vegetables (49). Frary et al (7) found that children who consume high amounts of 

sugar-sweetened beverages experienced a decrease in the number of fruit servings per day 

by more than half a serving as well as a decrease in dairy food consumption by a full 

serving (7). These results may be linked to the reduced intakes of fruit, vegetables and 

dairy foods within the current study where significant decreases were seen between 

baseline and follow-up. Other studies ( 158), ( 159), ( 151) have also found excessive 

sweetened drink consumption to be associated with lower intakes of milk, higher daily 

energy intakes and greater weight gain in children. 

No significant changes were seen among hot drink consumption in either group. Milo was 

the most frequently consumed hot drink which is line with results from the CNS. Food 

drinks (e.g. Milo, Nesquik) consumption among children in the CNS results showed that 

59% of New Zealand children consumed a food drink at least once a week (37). Thi s 

popularity in both studies may be due to the large amount of advertising for thi s product 

seen within New Zealand as well as recommendations by many nutritioni sts and Food 

Guidelines in order to increase calcium intakes among young children. 

Tea was the second most frequent consumed hot drink where a large portion of ethnic 

families feed their children tea as part of their culture, for example in Pacific cultures. 

Therefore thi s may reflect the frequency and higher consumption of tea within young 

children. 

Other foods 

No significant differences were seen among children's consumption patterns of spreads and 

soups. Intervention subjects experienced a significant decrease (p=0.020) in sauce intake 

from baseline to follow-up with the main contributors being tomato sauce and ketchup 

followed by mayonnaise and gravy. There are currently no dietary guidelines for sauces, 

soups or spreads for children or adults. However, due to many sauces and spreads 

containing extra amounts of sugar and salt (sodium) moderate consumption is therefore 

recommended. Possible decreases in sauce intake among intervention subjects may be 

partly due to the decrease in sugar consumption in line with the reduction in sweets and 
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cold drink consumption. Again the intervention programme may be attributed to these 

results but influences from other factors cannot be ruled out. 

Limitations 

The current investigation showed a number of limitations that may have affected the overall 

results of the study. These include both methodological and experimental procedures. 

One of the major limitations of the study was the type of dietary assessment method used. 

The food frequency questionnaire (FFQ) was chosen for this study due to a number of 

advantages in collecting dietary information from a large group of children. The main 

benefits of the method are; the low cost of assessment, short time period to administer and 

ease of administration within larger subject numbers (I 18). However, food frequency 

questionnaires (FFQ) have shown a number of limitations when used among young 

children (117). These include overestimation of energy intake (117), (160), 

underestimation of energy intake ( 116) and difficulties in recalling and remembering total 

daily food intake ( 117). Overestimation of energy and nutrient intake may have been 

attributed to the use of adult portion sizes in children's questionnaires where this tends to 

drive nutrient estimations upward (117), (161), (162), (163). Another limitation associated 

with the dietary assessment methods was that the food frequency questionnaire (FFQ) was 

the only method used for collecting dietary information, where other studies have shown 

the use of two or more methods increases accuracy and validity ( 164), ( 115). This method 

of dietary assessment also led to problems in the reporting of dietary intake among the 

children. Results from the food frequency questionnaire showed that a large amount of 

children misunderstood what was required and confusion was seen in portion sizes, food 

items and brand names. This often led to food items being missed or being included more 

than once throughout the questionnaire. Children from different ethnic groups also had 

problems filling out the questions due to the limited number of food items from their 

nationality. This may have led to a misrepresentation of the child's true daily intake. 

Recruitment of subjects within the study was a limitation because children were only drawn 

from a lower socioeconomic area. Schools were chosen because of close proximity to each 
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other, larger student numbers and of similar decile ratings. With the recruitment of subjects 

from a larger socioeconomic representation this would have given a distribution of results 

from New Zealand children, rather than just the lower socioeconomic areas. Results will 

therefore only represent the lower socioeconomic areas and schools instead of the full 

representation of New Zealand school children. 

The education intervention programme used was developed by Nestle Foods Ltd in 

Australia and modified for New Zealand children. The programme has previously been 

used on Australian school children for the past 5 years but has not been evaluated. It has 

not yet been used among schools within New Zealand. Of importance was the length of the 

intervention programme, where schools only received the education modules for 3-months. 

Previous studies (21 ), (24), (22), (I 08), (25), (27) have shown that the use of intervention 

programmes for over a year can produce a larger number of dietary improvements and 

behavioural changes. Lack of validation of the education programme modules within New 

Zealand schools including total length of the programme was therefore a limitation in the 

study. 

Very few studies have also shown significant changes in body composition from an 

intervention programme where problems have been attributed to the length of the 

intervention. The relatively short-time period of the intervention allows little time for any 

changes to occur ( 112). Therefore this may have been one of the reasons for no changes 

seen in body composition measures within the current study. However, the short-term 

dietary changes seen within the study encourages and indicates great potential for initiating 

a longer and more beneficial intervention study. 

A further limitation in the intervention programme was the compliance of the teachers in 

the health education modules where they often differed in the delivery technique and pace 

of the modules taught. It was not feasible for a trained educator to come into the school 

and teach the education modules therefore the programme was designed to fit into the 

school curriculum and be taught by the class teacher. Bringing an unknown individual into 
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the school may have also caused problems within compliance and uncertainty m the 

children where they may have felt uncomfortable asking questions to a stranger. 

The final limitation within the study was the use of body mass index (BMI) values in 

determining children's body fat levels. Limitations have been seen ( 127), ( 128) in the use 

of BMI values in children due to factors such as age, ethnicity and pubertal status affecting 

results. Although the low cost of equipment, short measurement period and ease of 

administration on larger populations made it the best technique to use, results still did not 

show an accurate measure of body fat. Problems with this method also show differences 

within developing and the less developed countries where more mature children have 

higher BMI values than their peers. With the use of BMI measurements, this can led to the 

more mature children being wrongly classified as overweight and obese for their age group. 

Other more accurate and reliable measures of body fat percentages include methods such as 

dual energy X-ray absorptiometry (DEXA), bioelectrical impedance (BIA) and skinfold­

thickness measures (anthropometry). The study did however show the changes of growth 

and development that occurred during puberty where height and weight were both valid 

measures of this. 
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CHAPTER SEVEN 

SUMMARY AND CONCLUSIONS 

Children's dietary patterns are formed at a very young age and are influenced by a number 

of factors including the school environment. Schools are where children spend a large 

proportion of their time and are seen as ideal settings for influencing health and behaviour 

patterns (98). The use of school education intervention programmes has been well 

documented (21 ), (I 08), (24 ), (22), (25), (27) and shown a large number of benefits in the 

dietary and physical activity patterns of young children around the world. There are 

currently a lack New Zealand nutrition education intervention programmes that have been 

evaluated for children aged 8-15 years. The inclusion of these programmes into New 

Zealand schools is greatly warranted and should be specifically target areas of greater need. 

Findings 

The current investigation has shown that the use of a school education intervention 

programme may help improvement the dietary habits of I 0-12 year old children in New 

Zealand. Dietary changes were seen among children from both intervention and control 

groups with decreases in median intake from baseline to follow-up. Positive changes were 

mainly documented among intervention subjects who showed significant differences in 

fruit, starch vegetables, fish, cereals, sauces, sweets and cold drinks. Control subjects only 

showed positive changes in starch vegetables, other vegetables, meat dishes and dairy 

foods. Although results were encouraging and more evident in the intervention group, they 

could not be solely attributed to the school education intervention programme. 

No significant changes were seen among children's body composition values except for the 

expected changes that occur during puberty including increases in height and weight 

values. 
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Future directions 

As with most investigations there are a number of methodological issues within the study 

that can most likely be improved and ultimately lead to an increase in the accuracy of 

results. It is encouraging to see some significant changes among dietary intakes however a 

number of improvements can be made for future investigations. 

• Measurement of dietary intake was conducted using a food frequency questionnaire 

where a large number of issues arose with the accuracy of results within young 

children. Although another method should be incorporated to improve overall 

results, efficiency, low cost and ease of administration within large populations still 

shows this to be an ideal method for children. Future improvements made to the 

questionnaire should look at ways of increasing the preci sion of dietary assessment 

by offering secondary questions about details of foods usually consumed e.g. special 

characteristics of foods and the incorporation of new food items such as low-fat and 

healthy alternative foods. A more accurate method of assessment would have been 

the use of a food frequency questionnaire in conjunction with a 3-day food diary or 

24-hour recall. Validation of the FFQ can then be evaluated by the other dietary 

method used giving a more accurate and reliable result. This has been demonstrated 

previously and shown dietary correlation coefficients to be 0 .54 which is similar to 

adult studies and is considered reliable ( 160). Correlations coefficients for the 

validity of nutrient intake appear to be between 0.5-0.7, while this may seem low they 

are similar to other epidemiologic measurements in population studies ( 165) Future 

research should look towards validating the use of the questionnaire for a larger 

variety of ethnic groups worldwide and in New Zealand including different education 

levels and socioeconomic status ( 166). 

• The school education modules were delivered to the children by their class teachers 

during health and physical activity class time. Future recommendations should 

therefore look at proper education and training sessions for the school teachers 

therefore enhancing the effectiveness of the education intervention programme. 
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• School education modules looked specifically at physical activity, overall health and 

nutrition and aimed to improve the children's knowledge with the inclusion of class 

activities and participation exercises. However, more emphasis should be placed on 

specific dietary and exercise behaviours with areas such as increasing fruit and 

vegetable intake, limiting high fat foods and exercising at least 30 minutes a day. 

Education on physical activity was included into the school modules but only covered 

a small portion of what was needed with limited time spent on practical sessions. An 

intervention study based in the USA (21) found that the inclusion of a fitness 

programme should teach children the benefits and guidelines of exercise, components 

of fitness programmes, learning the relationship between exercise and heart di sease, 

prevention of fitness-related injuries and basic anatomy and physiology. By 

including a larger amount of exercise knowledge and practical sessions into the 

programme, specific health benefits can be seen as well as an effective behavioural 

change. Future studies should also monitor the health benefits of the exercise 

programme with exercise performance tests, anthropometric measurements and blood 

pressure changes. 

• Other mediums such as tuckshops and vending machines, parental influences and 

family environments should be incorporated into achieving a more beneficial result. 

Tuckshops and vending machines are situated in a large proportion of New Zealand 

primary/intermediate schools with only 17% have a food policy for promoting 

healthier foods and nutrition education (98). With the large amounts of high fat foods 

sold within school tuckshops and vending machines, this has a large influence on 

children's dietary intakes during the day. Results from a New Zealand study (167) 

have shown the positive impact of the National Heart Foundation School Food 

Programme on foods sales and children's eating patterns. By including school food 

sales into the intervention programme, schools can introduce a healthier range of 

foods and beverages into the tuckshop with the help of the National Heart 

Foundations Food Programme. Ideally other influences such as parents and family 

members should also be involved into future studies due to the large impact and 

control they have on children's eating patterns. Perez-Rodrigo and Aranceta (1) 
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looked at school-based nutrition education programmes for children and summarised 

the main characteristics that should be included to produce an effective behavioural 

change. These included: 

~ Behavioural focus 

~ Theory-driven strategies 

~ Adequate time and intensity 

~ Family involvement 

~ Multicomponent strategies 

~ Developmentally appropriate 

~ Considers needs of students, teachers and school 

~ Self-assessment elements (older children) 

~ Self-efficacy. Strengthen skills, influence attitudes, behavioural capability 

~ Adequate teaching methods 

~ Modify school environment: access to healthy food; school food policies; school meals 

~ Teacher training opportunities 

~ Cultural relevance 

~ Evaluation 

• The length of the intervention programme was taught within a period of 3-months 

and included a total of 9 class modules with one hour per week. Other intervention 

studies (21 ), (24 ), (22), (I 08), (25), (27) have shown a larger number of results and 

a higher level of accuracy and reliability with the inclusion of a longer education 

programme. Future studies should include an education programme of sufficient 

duration to enable changes in both anthropometry and dietary patterns . 

Programmes should monitor these changes after the completion of the intervention 

programme with a follow-up session. This can reveal whether or not the 

programme made a behavioural change on the children or if it was just short term. 

• Body composition measurements were collected using body mass index (BMI) 

values. Future recommendations within the body composition measurements 

101 



would be to include the use of a more accurate method including DEXA, BIA or 

skinfold measurements. Other studies (96), (88) have found bioelectrical 

impedance (BIA) to be a more accurate measure of body composition in children 

because it differentiates between fat and lean tissue whereas BMI does not. This is 

a non-invasive technique used for measuring body composition within larger 

population-based studies. Dual energy X-ray absorptiometry (DEXA) is a 

validated measure of percentage body fat in children ( 168) and has been shown to 

accurately measure a child's body mass than that of BMI (45). The method 

involves a high-tech scanner system which determines total fat mass, bone-free 

lean tissue mass, bone mineral content and bone mineral density ( 128). By 

combining the body composition methods BIA with DEXA, thi s would provide a 

more accurate and reliable method in determining children's body mass values. 

However, more research is needed in obtaining body fat measures from children of 

different ethnic backgrounds. 
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Dear Parents, 

Sovereign Sports Supercentre 
17 Antares Place 

North Shore City 1331 
Private Bag 302145 
North Harbour 1330 

New Zealand 
Telephone +64 4 77 2060 
Facsimile + 6 4 477 2061 

www.Institutesporthealth.org.nz 

This year Te Atatu Intermediate have agreed to be part of a health and 
well-being study conducted by the Millennium Institute of sport and health (MISH) 
and helped run by Massey University. 

The study focuses on nutrition, fitness, lifestyle and self esteem and determines 
whether the teaching of these topics and will be included into a number of 
intermediate schools curriculum next year. 

Initial school testing will be conducted this year during physical education lessons by 
staff from Millennium Institute of Sport (MISH) and Massey University. 
This will include completion of a series health and nutrition surveys and measurements 
of height and weight values. The results of this survey will be utilised by the Millennium 
Institute and for a students Masters project at Massey University as well as for normal 
school records. Results used by the Institute and University will remain confidential and 
will not include children's names. 

The school health education programme will run for 3 months before re-testing occurs. 

The children's participation is part of the schools normal health and physical education 
module. However, if you do not wish the results from your child to be used as part of the 
health projects, please sign and return the slip below. 

Regards, 

Chelsea Downey 
Manager - Health Promotion 
School and Community Programmes 
Millennium Institute of Sport and Health (MISH) 

Chrissy Denton 
Human nutrition 
Masters student 
Massey University 

I do not wish for my child's physical education and health programme results to be part 
of the healthy lifestyles projects. 

Childs name........ .. ............ .................. ............... . . Class ..... .. .............. ............. ......... . 

Parents name ..... ....................... .. ................. ............... ............ .................................... . 

Signature ... .. ... ..... ... ...... ........................ , .............. ...... .................... , ...... .. .. .................. . . 



Dear Parents. 

Sovereign Sports Supercentre 
17 Antares Place 

North Shore City 1331 
Private Bag 302145 
North Harbour 1330 

New Zealand 
Telephone +64 477 2060 
Facsimile+ 64 477 2061 

www.Institutesportheatth.org.nz 

This year Bruce McClaren Intermediate have agreed to be part of a health and 
well-being study conducted by the Millennium Institute of sport and health (MISH) 
and helped run by Massey University. 

The study focuses on a wide range of health topics and lifestyle choices where 
Classes will receive a 12-week health and education programme involving 9 
modules on nutrition, fitness, lifestyle and self-esteem. The results of the study will 
determine whether the teaching of this health programme can help improve 
children's heath and lifestyle choices . 

Initial school testing w ill be conducted this year during physical education lessons by 
staff from Millennium Institute of Sport (MISH) and Massey University. 
This will include completion of a series health and nutrition surveys and measurements 
of height and weight values. The results of this survey will be utilised by the Millennium 
Institute and for a students Masters project at Massey University as well as for normal 
school records. Results used by the Institute and University will remain confidential and 
will not inc lude children's names. 

The school health education programme will run for 3 months before re-testing occurs. 

The children's participation is part of the schools normal health and physical education 
module. However. if you do not w ish the results from your child to be used as part of the 
health projects, please sign and return the slip below. 

Regards, 

Chelsea Downey 
Manager - Health Promotion 
School and Community Programmes 
Millennium Institute of Sport and Health (MISH) 

Chrissy Denton 
Human nutrition 
Masters student 
Massey University 

I do not wish for my child 's physical education and health programme results to be part 
of the healthy lifestyles projects. 

Childs name... ... .... ........ ..... .............................. .... Class .... ... .. .............. .... ...... ... ...... .. 

Parents name .................. ...................................... . ......... .. .. .... ......... .. .... .... ................. . 

Signature .. .... ........... .. ... ....... .. ............ ....... ................. ...... ........... ....... ...... ... .. .............. .. 



0 Massey University 

29th January, 2003 

PARENT/LEGAL GUARDIAN'S INFORMATION SHEET 
FOR THE HEALTH AND WELL-BEING STUDY, 

TE ATATU INTERMEDIATE. 

Hello and thank-you for taking the time to read this information. This year, your child's 
intermediate school has agreed to take part in a health and well-being study. The aims of 
this study are to determine the health status of intermediate pupils. It is hoped that all 
parents and children in the school will consent to taking part. The study is funded by and 
used as a health project for the Millennium Institute of Sport (MISH) as well as for a 
Masters project in Nutrition conducted by Chrissy Denton from Massey University. 

All children who consent to participate, and have the consent of their parents, will be 
involved in some initial measuring of height and weight (conducted in a private room), 
and will fill in some questionnaires about their knowledge of food, what they eat, what 
exercise they do, and what their lifestyle is like. The information gathered will be 
confidential, and will not include your child's name, apart from an individual confidential 
report given to them at the end of the study. Your child does not have to participate. 
This is not an exam, and is designed to help your child to feel as healthy and happy as 
possible. The measurements and questionnaires will be repeated at the end of the three 
months in order to monitor the progress of the whole school. 

The study is conducted by trained individuals and there are no foreseeable risks to your child. 
There will be no cost to you or your child in taking part. The study will run for three months 
initially, and if successful, will run for the rest of the year. If the trial shows that there are 
positive results, your child's school will be offered more intensive health and well-being 
programmes the following year. The measurements obtained from Te Atatu this year are 
vital in assessing the success of the study. 

The Principal Investigator is Dr Paul Hofman, Paediatric Endocrinologist at Starship 
Children's Hospital, and the project is being run by the Millennium Institute of Sport and 
Health assisted by Massey University. Your child's teacher should be able to answer any 1 

questions you may have about the study. 

Please feel free to contact your child's teacher, Chelsea Downey or Chrissy 
Denton if you have any questions about this study. 

Please complete the consent form and return it to your child's teacher as soon as possible. 

Best wishes, and thanks once again for your time, 

The Research Team: 
Chelsea Downey (ph 4772082), Chrissy Denton (ph 5285678), 
Dr Yvonne Anderson, Dr Paul Hofman 
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0 Massey University 

29th January, 2003 

INFORMATION SHEET FOR THE HEAL TH AND 
WELL-BEING STUDY, 

TE ATATU INTERMEDIATE. 

This term, your school had agreed to participate in a study to improve health and 
well-being of you and your classmates. 

During the next few weeks, those of you who agree to take part will be involved 
in answering some questionnaires, and having some measurements done. It is 
designed to be fun, and hopefully if the initial trial is successful, your school will 
get a chance to do some fun class modules and fitness sessions once the trial is 
complete! 

At the beginning of the study, some simple measurements (height and weight, 
completed in a private room) and questionnaires will be done, in order to get 
some information. This will happen again at the end of the study. All the 
information will be private, so no-one will know the results but you (if you want). 
This is not a test or an exam, and is meant to be a fun challenge for you. 

Your involvement is really important to us, and the other people involved, 
because the more of you who take part, the more fun it is, and the more 
information we get about people your age and their general health. 

Thank-you for taking the time to read this. Your teacher will answer any 
questions you may have. 

All the best, and have a great year! 

From, 

The Research Team 
Chelsea 
Chrissy 
Yvonne 
Paul 
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~Mil,.ennium r Institute \') Massey University 

29th January, 2003 

PARENT /LEGAL GUARDIAN'S INFORMATION SHEET 
FOR HEAL TH AND WELL-BEING STUDY, 

BRUCE MCLAREN INTERMEDIATE. 

Hello and thank-you for ta king the t ime to read th is information. This year, your child': 
intermediate school has agreed to take part in a health and well-being study. This means tha 
there will be a focus on nutrition, fitness, lifestyle, and self-esteem in the first three months o 
the year. The aims of this study are to determine whether teaching a whole school of childrer 
about healthy l ifestyles can improve their health. It is hoped that al l parents and children ir 
the school will consent to take part. The study is funded by and used as a health project fo1 
the Millennium Institute of Sport (MISH) as well as for a Masters project in Nutrition conductec 
by Chrissy Denton from Massey University. 

All child ren who consent to participate, and have the consent of their parents, will be involvec 
in some initial measuring of height and weight (in a private room), and will fill in some 
questionnaires about their knowledge of food, what they eat, what exercise they do, and what 
their lifestyle is like. The information gathered will be confidential, and not include your child'~ 
names, apart from an individual confidential report given to them at the end of the study. Your 
child does not have to participate. Th is is not an exam, and is designed to help your child to 
feel as healthy and happy as possible. The body measurements and questionnaires wi ll be 
repeated at the end of three months in order to monitor the progress of the whole school. 

To participate, your child will need to speak fluent English, as for all classroom activities. The 
study is conducted by trained individuals and there no foreseeable risks to your child, only benefits 
will be gained. There will be no cost to you or your child in taking part. The study wi ll run for 
three months initially, and if successful, will run for the rest of the year. Those children who do 
not have consent to take part will still receive classroom teaching on healthy lifestyles, but will not 
be measured, fill out the questionnaires, and therefore will not have any feedback from the 
research team as to their progress with these topics. 

The Principal I nvestigator is Dr Paul Hofman, Paediatri c Endocrinologist at Starship Children's 
Hospital, and the project is being run by the Millennium Institute of Sport and Health and 
assisted by Massey University. Your child 's teacher should be able to answer any questions you 
may have about the study. 

Please feel free to contact your child's teacher, Chelsea Downey or Chrissy Denton if 
you have any questions about this study. 

Please complete the consent form and return it to your child's teacher as soon as possible. 

Best wishes, and thanks once again for your time, 

The Research Team: 
Chelsea Downey (ph 4772082), Chrissy Denton (ph 5285678), 
Dr Yvonne Anderson, Dr Paul Hofman 



~~ Massey University 

29th January, 2003 

INFORMATION SHEET FOR THE HEALTH AND 
WELL-BEING STUDY, 

BRUCE MCLAREN INTERMEDIATE. 

This term, your school had agreed to participate in a study to improve health and 
well -being of you and your classmates. 

During the next few weeks, those of you who agree to take part will be involved with 
teaching sessions and physical education sessions about food, lifestyle, and keeping 
fit. It is designed to be fun , and hopefully will make you feel better! 

At the beginn ing of the study, some simple measurements and questionnaires will be 
done, to get some information . These will happen again at the end of the study. All 
this information will be kept, and is secret, so no-one will know the results but you. 
This is not a test or an exam, and is meant to be a fun challenge. 

All the teaching sessions will be during class time, so you will hardly notice any 
difference to you r day. 

Your involvement is really important to us, and the other people involved, because 
the more of you who take part, the more fun it is, and the more information we get 
about people your age and their general health . 

Thank-you for taking the t ime to read this. Your teacher will answer any questions 
you may have. 

All the best, and have a great year! 

From, 

The Research Team 
Chelsea 
Yvonne 
Paul 
Chrissy 



'-' Massey University 

29th January, 2003 

INFORMATION SHEET FOR THE HEALTH AND 
WELL-BEING STUDY, 

TE ATATU INTERMEDIATE. 

This term, your school had agreed to participate in a study to improve health and 
well-being of you and your classmates. 

During the next few weeks, those of you who agree to take part will be involved 
in answering some questionnaires, and having some measurements done. It is 
designed to be fun, and hopefully if the initial trial is successful, your school will 
get a chance to do some fun class modules and fitness sessions once the trial is 
complete! 

At the beginning of the study, some simple measurements (height and weight, 
completed in a private room) and questionnaires will be done, in order to get 
some information. This will happen again at the end of the study. All the 
information will be private, so no-one will know the results but you (if you want). 
This is not a test or an exam, and is meant to be a fun challenge for you. 

Your involvement is really important to us, and the other people involved, 
because the more of you who take part, the more fun it is, and the more 
information we get about people your age and their general health. 

Thank-you for taking the time to read this. Your teacher will answer any 
questions you may have. 

All the best, and have a great year! 

From, 

The Research Team 
Chelsea 
Chrissy 
Yvonne 
Paul 



0 MasseyUniversity 

29th January, 2003 

PARENT/LEGAL GUARDIAN'S INFORMATION SHEET 
FOR THE HEALTH AND WELL-BEING STUDY, 

TE ATATU INTERMEDIATE. 

Hello and thank-you for taking the time to read this information. This year, your child's 
intermediate school has agreed to take part in a health and well-being study. The aims of 
this study are to determine the health status of intermediate pupils. It is hoped that all 
parents and children in the school will consent to taking part. The study is funded by and 
used as a health project for the Millennium Institute of Sport (MISH) as well as for a 
Masters project in Nutrition conducted by Chrissy Denton from Massey University. 

All children who consent to participate, and have the consent of their parents, will be 
involved in some initial measuring of height and weight (conducted in a private room), 
and will fill in some questionnaires about their knowledge of food, what they eat, what 
exercise they do, and what their lifestyle is like. The information gathered will be 
confidential, and will not include your child's name, apart from an individual confidential 
report given to them at the end of the study. Your child does not have to participate. 
This is not an exam, and is designed to help your child to feel as healthy and happy as 
possible. The measurements and questionnaires will be repeated at the end of the three 
months in order to monitor the progress of the whole school. 

The study is conducted by trained individuals and there are no foreseeable risks to your child. 
There will be no cost to you or your child in taking part. The study will run for three months 
initially, and if successful, will run for the rest of the year. If the trial shows that there are 
positive results, your child's school will be offered more intensive health and well-being 
programmes the following year. The measurements obtained from Te Atatu this year are 
vital in assessing the success of the study. 

The Principal Investigator is Dr Paul Hofman, Paediatric Endocrinologist at Starship 
Children's Hospital, and the project is being run by the Millennium Institute of Sport and 
Health assisted by Massey University. Your child's teacher should be able to answer any 
questions you may have about the study. 

Please feel free to contact your child's teacher, Chelsea Downey or Chrissy 
Denton if you have any questions about this study. 

Please complete the consent form and return it to your child's teacher as soon as possible. 

Best wishes, and thanks once again for your time, 

The Research Team: 
Chelsea Downey (ph 4772082), Chrissy Denton (ph 5285678), 
Dr Yvonne Anderson, Dr Paul Hofman 
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29th January, 2003 

PARENT/LEGAL GUARDIAN'S INFORMATION SHEET 
FOR HEAL TH AND WELL-BEING STUDY, 

BRUCE MCLAREN INTERMEDIATE. 

Hello and thank-you for taking the time to read this information. This year, your child 
intermediate school has agreed to take part in a health and well-being study. This means th< 
there will be a focus on nutrition, fitness, lifestyle, and self-esteem in the first three months < 

the year. The aims of this study are to determine whether teaching a whole school of childre 
about healthy lifestyles can improve their health . It is hoped that all parents and children i 
the school will consent to take part. The study is funded by and used as a health project fc 
the Millennium Institute of Sport (MISH) as well as for a Masters project in Nutrition conducte 
by Chrissy Denton from Massey University. 

All children who consent to participate, and have the consent of their parents, will be involve 
in some initial measuring of height and weight (in a private room), and will fill in som 
questionnaires about their knowledge of food, what they eat, what exercise they do, and whc 
their lifestyle is like. The information gathered will be confidential, and not include your child ' 
names, apart from an individual confidential report given to them at the end of the study. YoL 
child does not have to participate. This is not an exam, and is designed to help your child t 
feel as healthy and happy as possible. The body measurements and questionnaires will b 
repeated at the end of three months in order to monitor the progress of the whole school. 

To participate, your child will need to speak fluent English, as for all classroom activities. Th 
study is conducted by trained individuals and there no foreseeable risks to your child , only benefit 
will be gained. There will be no cost to you or your chi ld in taking part. The study will run fc 
three months initially, and if successful, will run for the rest of the year. Those children who d 
not have consent to take part will still receive classroom teaching on healthy lifestyles, but will nc 
be measured, fill out the questionnaires, and therefore will not have any feedback from th 
research team as to their progress with these topics. 

The Principal Investigator is Dr Paul Hofman, Paediatric Endocrinologist at Starship Children ' 
Hospital, and the project is being run by the Millennium Institute of Sport and Health an· 
assisted by Massey University. Your child 's teacher should be able to answer any questions yo 
may have about the study. 

Please feel free to contact your child's teacher, Chelsea Downey or Chrissy Denton i 
you have any questions about this study. 

Please complete the consent form and return it to your child's teacher as soon as possible. 

Best wishes, and thanks once again for your time, 

The Research Team: 
Chelsea Downey (ph 4772082), Chrissy Denton (ph 5285678), 
Dr Yvonne Anderson, Dr Paul Hofman 
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Date completed: 

I I I I I I I rn rn ~I ~I ,~I---, 
day month year 

Date of birth: rn rn ,---,' ,---,,.---.,___, 
day month year 

Food Questionnaire 

Different eating patterns may affect people's health. To help us understand these eating patterns, 
we would like you to think back over the past 4 weeks and answer the following questions about 
the foods you usually eat. 

Put a tick in the box which best tells HOW OFTEN you usually eat the foods. 

Example 

If you eat apples on 3 or 4 days each week, put a tick in the '3-4 times a week'. box. 

Once 2 or more 
a day times a day 

.. · .. ~~~f~ii~i~t$~rj:;~,')\~' -,, "· ·· · · .. · 
-,~z+:~;/'' Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
fi(-f;J;;; once a month a week a week a week .. ,..,. 

. ~ ' 
... · 

If you never or rarely eat a food, tick in the box 'never or less than once a month' and go to the 
next question. 



It may be helpful to ask the person who does the cooking and 
shopping in your household to help you fill in the questions. 

PLEASE DO NOT SKIP ANY FOODS 



Put a tick 0 in the box which best tells HOW OFTEN you eat the food. 

Fruit 

Banana, raw 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

D D D D D 

·Apples or pears 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

D D D D D 

.Oranges or mandarins 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

-o D D D D 

Kiwifruit 

Never or less than 1-3 times 1-2 times 3-4 limes 5-6 times 
once a month a month a week a week a week 

D D D D D 

» ~ectarines, peaches, plums 
or apricots 

·,,. 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

;.,.., iY:....-....... ~~ 
.o D D _O D 

Once 
a day 

D 

Once 
a day 

D 

Once 
a day 

D 

. 
!" 

Once 
a day 

D 

Once 
a day 

D 

-1-

2 or more 
times a day 

D 

2 or more 
times a day 

D 

2 or more 
times a day 

D 

2 or more 
limes a day 

D 

2 or more 
times a day 

D 

'• • 

.\• . ..,~ ..... 



Put a tick [Z] in the box which best tens HOW OFTEN you eat the food. 

, JFr~r:1~\\~1;~r p~iis~~t !, , ~ 
.i,>;;:.:· Never or less than 

'.if/··:'.; once a month 
1-3 times 1-2 times 3-4 times 
a month a week a week 

<;:,,::E:. ·~0~/;s"rri->. .;::~D - o ·· tJ 

'·· 

5-6 times Once 
a week a day 

D .~ o < 

-2-

2 or more 
times a day 

D 

2 or more 
times a day 



Put a tick 0 in the box which best tells HOW OFTEN you eat the food. 

Vegetables 

Fried potatoes, eg. hot potato chips, 
kumara chips, trench fries, wedges or 
hash browns 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 limes Once 
once a month a month a week a week a week a day 

D D D D D D 

Other potatoes, eg. boiled, mashed, 
baked or roasted 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

D D D D D 

Taro 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

D D D D D 

Kumara 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

D D D D D 

Carrots (raw or cooked) 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

D D D D D 

Once 
a day 

D 

Once 
a day 

D 

Once 
a day 

D 

Once 
a day 

D 

-3 -

2 or more 
times a day 

D 

2 or more 
times a day 

D 

2 or more 
times a day 

D 

2 or more 
times a day 

D 

2 or more 
times a day 

D 



Put a tick 0 in the box which best tells HOW OFTEN you eat the food. 

Cassava 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Cooked green banana 

Never or less than 1-3 times 1-2 limes 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Pumpkin 

Never or less than 1-3 limes 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Mixed vegetables 

Never or less than 1-3 times 1-2 times 3-4 limes 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 
I 

Corn 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

-4 -



Put a tick 0 in the box which best tells HOW OFTEN you eat the food. 

Peas 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

D D D D D 

Silverbeet, spinach, puha or 
watercress 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

D D D D D 

Green beans 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

D D D D D 

Broccoli 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

D D D D D 

Cauliflower or cabbage 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

D D D D D 

Once 
a day 

D 

Once 
a day 

D 

Once 
a day 

D 

Once 
a day 

D 

Once 
a day 

D 

-5-

2 or more 
times a day 

D 

2 or more 
times a day 

D 

2 or more 
times a day 

D 

2 or more 
times a day 

D 

2 or more 
times a day 

D 



Put a tick 0 in the box which best tells HOW OFTEN you eat the food. 

Thinking about cooked vegetables, how often 
would you have roast vegetables? 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 ti mes Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Thinking about cooked vegetables again, how often 
would you have butter or margarine on them? 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

.,...(:r.m Which of these do you usually have on vegetables? (tick one box) 

0 butter 

0 low-fat spread 

0 margarine 

Lettuce or green salad 

Never or less than 1-3 times 1-2 times 3-4 times 
once a month a month a week a week 

D D D D 

Tomatoes (raw or cooked) 

Never or less than 1-3 times 1-2 times 3-4 times 
once a month a month a week a week 

D D D D 

0 blend (margarine and butter) 

D Don 't have either 

Name of margarine or blend _ ________ __ _ 

5-6 times Once 2 or more 
a week a day times a day 

D D D 

5-6 times Once 2 or more 
a week a day times a day 

D D D 

-6-



Put a tick [Z] in the box which best tells HOW OFTEN you eat the food. 

Capsicum (green, red or yellow peppers) 

n n 
Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 

once a month a month a week a week a week a day times a day 

D D D D D D D 

Avocado 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Other Vegetable (1) If you often have another vegetable, not listed - give 
the name and tick a box to show how often you eat it 
I I 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Em' Other Vegetable (2) If you often have another vegetable, not listed - give 
the name and tick a box to show how often you eat it 
I I 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Ii-: ,. ~. 

. .• 
• ,jT. . . .... .. 
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Put a tick [Z] in the box which best tells HOW OFTEN you eat the food. 

Meat stew or casserole with vegetables 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Pasta with meat and tomato sauce, eg. lasagne, 
spaghetti bolognaise 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Pasta with cream, white sauce or cheese sauce 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Chinese type dishes, stir-fry meat or chicken 
·and vegetables 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D , . 

. :Other ~b~ectpis~ .- lfy()~ often :·h.c;ive anoth~r ·mixed disp, not _list~d. · ,. i giy~.ftb.~~.I 
· name .. -~.r1d ticW:? .. b9x t6 ~how how often . you '.eat it · ·. >. · · \ · ·;'.· ·:>?i 

1-3 Ume• 1-2 Um" 3-Hm" 5-6 t;me• Oo~ 2 o' mo'e ·' ' ·- ;:·. ' •. 4J.!;!ifj 
ooce a mooth a mooth a week ?iii: )~di~-~:gk ~*Q:' ~~illif ~l~i~i.rl 
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Put a tick 0 in the box which best tells HOW OFTEN you eat the food. 

Eggs, meat, poultry and fish 

Eggs, boiled, poached, fried or scrambled, etc 

Never or less than 1-3 times 1-2 times 3-4 limes 5-6 times 
once a month a month a week a week a week 

D D D D D 

Roast beef, lamb or pork 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

D D D D D 

Steak 

Once 
a day 

D 

Once 
a day 

D 

2 or more 
limes a day 

D 

2 or more 
times a day 

D 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Lamb or mutton chops 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Pork chop (or other pork small cuts) 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D ·D D D D D 
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Put a tick 0 in the box which best tells HOW OFTEN you eat the food. 

Boiled corned beef/silverside 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

D D D D D 

Tinned corned beef 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

D · D D D D 

Once 
a day 

D 

Once 
a day 

D 

2 or more 
times a day 

D 

2 or more 
times a day 

D 

Mince, including rissoles, patties, Shepherd's 
Pie, etc 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 
once a month a month a week a week a week a day 

D D D D D D 

Liver or liver pate 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 
a day once a month a month a week a week a week 

D D D D D 

-10-

2 or more 
limes a day 

D 

2 or more 
times a day 



Put a tick [Z] in the box which best tells HOW OFTEN you eat the food. 

"cllickeh · 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D ·o .D ' D D .·D ..... · 

How btlen was th!3 .Chickeri you' ate' fried ch.icken or chicken nuggets?·: 
(tick o,ne box) . ·. · · · ... : · · 

' . ' . .' .. ~ ". . .~ ..• -_ . ': ·: ' .' . - ... • . ' · D a1most .never or never 
' I. ~:. ,.' , ' 

~·· .··, 

:, D ~, ?t·:·t~~ ~i:n~ ·:·.~: · .. 
tj % ~t.th~ ti~e 

....... -. 

.; ·' -~ 

·,_, 

,. 

Never or Jess than 1-3 times 1-2 times 
once a month a month a week 

. , 0 % ofttie time 

·D ._al~ost always o~always 
:.··· ,.\:.'· 

. . 

3-4 times 5-6 times Once 
a week a week a day 

'".; 

..... · 

, .. ': 

, .. ., 
: . ..:· ... .. 

2 or more 
times a day 

:. o 

11~~~li~'-~!~!!1'~~i~~!rf ~~!~~~!~::;~i~1~t~",'r' 
-.-.\: ·./t· once a month a month a week a week a week a day 

,;;/:'.~(~ _~i?~·}:~.o <:::.t] .. ·;s .f:J.[J.;;.;; ~i~fJ ;i::i .fa.;~o .~;::,:: ::~fd.~::.i ;:~Y1tJ.) . .{: 
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Put a tick 0 in the box which best tells HOW OFTEN you eat the food. 

Tinned fish, eg. tuna or salmon 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Shell fish, eg. mussel, paua or crabmeat 

Never or less than 1-3 times 1-2 11.nes 3-4 times 5-6 times Once 2 or more 
once a month a month a w••ek a week a week a day times a day 

D D D D D D D 

Other item of the 'Eggs, meat, poultry and fish' group If you often have 
another item from th is group, not listed - give the name and tick a box to 
show how often you eat it I 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Which of the following fats were regularly used to cook your meat, poultry 
or fish? (mark all that are used) 

D Don't know 

0 Margarine 

O Butter 

0 Lard, dripping 

' . 

D Kremelta type fat 

D Canolaoil 

D Com oil 

D Olive oil 

Pies, fastfoods, sausages 

.f, -·,. Never or less than 1-3 times 1-2 times 3-4 times ~ times Once 2 or more 
.. :+_i , once a month a month a week a week a week a day times a day 

D · D .. D D 
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D Safflower oil 

D Sunflower oil 

D Other vegetable oil 

--

. ' ' ~ 
~ · ~· .. > • • ~ 

, . 



Put a tick 0 in the box which best tells HOW OFTEN you eat the food. 

Burgers 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

D D D D D 

Sausages (all types) 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

D D D D D 

Luncheon, ham and chicken 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

D D D D D 

Sausage rolls 

Once 
·a day 

D 

Once 
a day 

D 

Once 
a day 

D 

2 or more 
times a day 

D 

2 or more 
times a day 

D 

2 or more 
times a day 

D 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D . D D D D D D 

Other item of the 'Pies, fast foo~s, sausages' group If you often have 
another item from thi_s group, not listed - give the name and tick a box to 
show how often you .eat it 

Never or less than 1-3 times 1-2 limes 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D . D D D ·o D D 

- 13 -



Put a tick [Z] in the box which best tells HOW OFTEN you eat the food~ 

Bread and Cereals 

Bread, including toast and bread rolls 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

What type of bread do you usually eat? (tick one box) 

D white 

D wholemeal 

D mixed grain 

How often do you have butter on your bread? 

D rarely or never 

D % of the time 

D Yi of the time 

D most of the time 

How often do you have margarine or margarine 
blend on your bread? 
D rarely or never 

D % of the time 

D Yi of the time 

D most of the time 

rw.n• Which type of margarines do you usually have? 

D Polyunsaturated margarine, eg. Miracle, Meadowlea, Flora, Sunrise 

D Canola margarine, eg. Gold'n Canola, Vraise Canola, Canola Harvest, Country Crock 

D Olive oil, margarine, eg. Olivio, Olivani, Oliveta 

D Blend of butter and margarine, eg. Countrysoft, Dairysmooth 

D Don't know · 

-14-
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Put a tick 0 in the box which best tells HOW OFTEN you eat the food. 

;y...r:w Is the margarine you usually have reduced fat or lite? 

D Yes 

D No 

D Don't know 

Breakfast cereal 

Never or less than 1-3 times 1-2 times 
once a month a month a week 

D D D 

3-4 times 5-6 times Once 2 or more 
a week a week a day times a day 

D D D D 

li1Ptt:JI What type of cereal do you usually have? (tick one box) 

D Weetbix type 

D Cornflakes type 

D Rice bubbles 

D Cocopops 

D Muesli 

D Multi-grain typ 

~11111111111 Was milk added to your cereal? 
Oves D No 

What kind of milk was usually added? 
· D Standard milk/dark blue .. · D Trim (green) D Soy milk 

D Light blue . . D Extra calcium 

Oves · ON~ < 

... ,,.-

: ... 

-15-

D Porridge 

D Other (Please give name) 



Put a tick [Z] in the box which best tells HOW OFTEN you eat the food. 

Rice 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Other Bread and Cereals If you often have another item from this group, not 
listed - give the name and tick a box to show how often you eat it 

I 
Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 

once a month a month a week a week a week a day times a day 

D D D D D D D 

Spreads, sauces 

Jam or honey 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

D D D ·o D 

Nute Ila 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

D D D D D 

Once 
a day 

D 

Once 
a day 

D 

Once 
a day 

·D 
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2 or more 
times a day 

D 

2 or more 
times a day 

0 , 

2 or more 
times a day 

D ,,. ... ~ ~ 

I 



Put a tick [Z] in the box which best tells HOW OFTEN you eat the food . 

....... -- -

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

. . :· 
D 

' . 
D D D D ,. 

.Mayonnaise or salad dressing - ' -

--.-:. 

.... ~,, ' .... .. 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

'o D D D D 

Tomato sauce or.ketchup 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
once a month a month a week a week a week 

D D D D D 

1-3 times 1-2 times 3-4 times 5-6 times 
a month a week a week a week 

··" o ·· ,. ~.-·. _: ... ·· o D D ;. D ::. ,t< 1 • ·~.) ., 
' .. , 

·-, ~ ' 

Once 
a day 

D 

Once 
a day 

D 

Once 
a day 

D 

Once 
a day 

-D 

-17-

2 or more 
times a day 

D .. 

2 or more 
times a day 

D 

2 or more 
times a day 

D 

2 or more 
times a day 

._ .. o ,-



Put a tick 0 in the box which best tells HOW OFTEN you eat the food. 

Convenience meals/snacks 
Pizza 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Soup 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

What type of soup do you usually have? (tick one box) 

D Tomato soup 

D Vegetable soup 

D Cream soup 

Noodles 

D Ham and pea soup 

D Other soup 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 
a day 

2 or more 
times a day once a month a month a week a week a week 

D D D D D D D 

Tinned_ spaghetti with .tomato ~auce 

\_'I:':.,; • ·~ • ""' : I("\. • ...: ~: •' • 

1-2 times 3-4 times 5-6 times Once 2 or more 
a day times a day 

·D 
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Put a tick 0 in the box which best tells HOW OFTEN you eat the food. 

Baked beans 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Other item of the 'Convenience meals/snacks' group If you often have 
another item from this group, not listed - give the name and tick a box to 
show how often you eat it I 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Dairy 

Ice cream 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Cheese, eg. cheddar, colby, etc. 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Yoghurt or Dairy food (all types) 

· Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D .o D 
" 
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Put a tick [Z] in the box w hich best tells HOW OFTEN you eat the food. 

Cream 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Other item of the 'Dairy' group (not milk d rinks) If you often have another 
item from this group, not listed - give the name and tick a box to show how 
often you eat it I 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Biscuits/cakes 

Chocolate coated or cream filled b iscuits 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Biscuits, eg. plain, chocolate chip, semi-sweet, 
ginger nut, shortbread 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Muesli bars 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

- 20-
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Put a tick 0 in the box which best tells HOW OFTEN you eat the food. 

Crackers or crispbreads 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week ;:i day times a day 

D D D D D D D 

Cake 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Doughnuts or croissants 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Scones, muffins or sweet buns 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Pancake or pikelets 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 
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Put a tick 0 in the box which best tells HOW OFTEN you eat the food. 

Fruit pie, fruit crumble or tart 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Pudding, eg. sponge pudding or steamed pudding 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Custard or custard puddings 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Other item of the 'Biscuits/cake' group If you often have another item 
from this group, not listed - give the name and tick a box to show how 
often you eat it 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Snacks and sweets 
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Put a tick 0 in the box which best tells HOW OFTEN you eat the food . 

Never or less than 
once a month 

1-3 times 
a month 

Never or less than 1-3 times 
once a month a month 

1-2 times 3-4 times 5-6 times 
a week a week a week 

,·;:O ,_ .. ,o __ ,_: :,o 

1-2 times 3-4 times 5-6 times 
a week a week a week 

Once 
a day 

0 . 

Once 
a day 

. " 

. -... .-

2 or more 
times a day 

D 

2 or more 
times a day 

',• 

<FtJ . ··· o , ·:·.·o ... :o ·· D .-. D 

Never or less than 1-3 times 1-2 times 
once a month a month a week 

3-4 times 5-6 times 
a week a week 

Once 
a day 

~J;i:~t~~~ii~~~:i~~~t~,\~~i~~ii!!:~'~l~~;:·.·· 
;<·:i'}fi~' Never or less than 1-3 times 1-2 times 3-4 times 5-6 times 
-'<<·. · once a month a month a week a week a week 

~s:.f.~~:.;~l "~ ·· ·· . , __ · " -- · .. . · · · ·· ·· 
-~r:_..\.· It: .. ?i1:0 :lr~_i .. ~1,~~t t~ZD ·;(~ '.~j:'._0/iq: ik.·.0.-~t ;;~i~O ·;~];~ "~i.D ~~;' 
.·. ,,,.:·:.· 

Milks 

Milk (not flavoured) 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 
once a month a month a week a week a week a day 

D D D D D D 
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:,.\ .: ~ ,. 

2 or more 
times a day 

2 or more 
times a day 

D 

....... 



Put a tick 0 in the box which best tells HOW OFTEN you eat the food. 

D Standard milk (dark blue) D Trim (green) 

D Low fat (light blue) D Extra calcium 

Flavoured milk 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Milk shake 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Milo powder, Quik or Drinking chocolate 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 
once a month a month a week a week a week a day 

D D D D D D 

With this drink did you use? 

0Allmilk 

D 112 milk 

D 1 /4 or less milk 

- 24 -

2 or more 
times a day 

D 

D Soy milk 

Was sugar added? 

Oves 



Put a tick 0 in the box Which best tells HOW OFTEN you eat the food. 

Infant milks 

lilll;JI Was your child fed breast milk daily in the last 4 weeks? 

0Yes 

Was your child fed Infant formula daily in the last 4 weeks? 

0Yes 

Other drinks 

Juice, eg. fresh orange juice, Just Juice, Freshup, 
Pams, Ribena diluted 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Powdered fruit drink, eg. Refresh, Raro 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 
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Put a tick 0 in the box which best tells HOW OFTEN you eat the food. 

Coca cola or other cola drinks 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Mountain Dew 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

'Energy' drinks, eg. V, E
2

, Red Bull 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

liilil'F.ll If you have 'energy' drinks, which type do you usually have? 
(tick one box) 

ov 
0E2 

Dutt 

D Red Bull 

D Liquid B 

D Ikon 

Soft drinks, eg. lemonade, orange 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 
once a month a month a week a week a week a day 

D D D D D D 
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D Bullrush 

D Other (Please name) 

2 or more 
times a day 

D 



Put a tick 0 in the box which best tells HOW OFTEN you eat the food. 

Sports drinks, eg. Gatorade, Powerade 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Ice blocks 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
orice a month a month a week a week a week a day times a day 

D D D D D D D 

Tea 

Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 
once a month a month a week a week a week a day times a day 

D D D D D D D 

Was milk added to your tea? Was sugar added? 

Dves Dves 

nr:I Other item of the 'Other drinks' group If you often have another item 
' · ·· · from this group, not listed - give the name and tick a box· to show how 

· , Often you eat it I I 
Never or less than 1-3 times 1-2 times 3-4 times 5-6 times Once 2 or more 

once a month a month a week a week a week a day times a day 

.. · ~,~-i:~;:o , ..... · .. o . •.· .o ' ·. o · o . D D 
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Dietary supplements 

1. During the past month have you taken any vitamins or minerals? 

D Yes D No 

2. If YES, what do you take fairly regularly? (Choose from the list of dietary supplement 
types below). 

Number of tablets 

1-3 4-6 1 2 3 4 5+ 
per per per per per per per 

Supplement type None week week day day day day day 

Multivitamin mineral D D D D D D D D 

Supplement name: I I 

Number of tablets 

1-3 4-6 1 2 3 4 5+ 
per per per per per per per 

Supplement type None week week day day day day day 

Vitamin C D D D D D D D D 

Supplement name: I I 

Number of tablets 

1-3 4-6 1 2 3 4 5+ 
per per per per per per per 

Supplement type None week week day day day day day 

Haliborange D D D D D D D D 

Supplement name: I I 

Number of tablets 

1-3 4-6 1 2 3 4 5+ 
per per per per per per per 

Supplement type None week week day day day day day 

Vitamin A D D D D D D D D 

Supplement name: I I 
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Number of tablets 

1-3 4-6 1 2 3 4 5+ 
per per per per per per per 

Supplement type None week week day day day day day 

Iron D D D D D D D D . 
Supplement name: I I 

Number of tablets 

1-3 4-6 1 2 3 4 5+ 
per per per per per per per 

Supplement type None week week day day day day day 

Zinc D D D D D D D D 

Supplement name: I I 

Number of tablets 

1-3 4-6 1 2 3 4 5+ 
per per per per per per per 

Supplement type None week week day day day day day 

Calcium D D D D D D D D 

Supplement name: I I 

Number of tablets 

1-3 4-6 1 2 3 4 5+ 
per per per per per per per 

Supplement type None week week day day day day day 

Omega 3 fatty acids D D D D D D D D 

Supplement name: I I 

Number of tablets 

1-3 4-6 1 2 3 4 5+ 
per per per per per per per 

Supplement type None week week day day . day day day 

Herbal/Homeopathic D D D D D D D D 

Supplement name: I I 
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Number of tablets 

1-3 4-6 1 2 3 4 5+ 
per per per per per per per 

Supplement type None week week day day day day day 

Other (1) D D D D D D D D 

Name: I I 

Number of tablets 

1-3 4-6 1 2 3 4 5+ 
per per per per per per per 

Supplement type None week week day day day day day 

Other (2) D D D D D D D D 

Name: I I 

Number of tablets 

1-3 4-6 1 2 3 4 5+ 
per per per per per per per 

Supplement type None week week day day day day day 

Other (3) D D D D D D D D 

Name: I I 

Thank you very much for filling out this questionnaire. 

Please take a moment to fill in any questions you have skipped. 
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Health Promotion 
Programme 
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After initial physical tests, psychological questionnaires and personal / family 
history of health, sport and exercise records are completed, results are 
analysed and collated. Reports including results and recommendations are 
then distributed to relevant people (i.e. Principal gets whole school report, 
teacher gets class report and each child gets their own report). 

After reports are distributed, curriculum compatible modules are allocated to 
each child. In the initial stages there will be three core modules covered (*) 
and then more optional modules added over time. Each module will run for a 
period of 12 weeks, after which time, retesting may occur. 

Programme Overview 

Physical tests 
Height, weight, BMI, fitness test, individual & family 
history of health, nutrition / physical activity/ body 

image attitudinal questionnaires. 

Millennium Institute Health Promotion 
Team 

Curriculum based health 
modules delivered during 

class time 

School contacts National 
Heart Foundation for 

tuck-shop and lunchbox 
help 

Physical results logged 
to National Database 

and analysis completed 

Reports produced and 
distributed to relevant 

parties 

Physical Re-testing 
Height, weight, BMI, fitness test, individual & family 
history of health, nutrition / physical activity/ body 

image attitudinal questionnaires. 
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Childhood wellness is an important health concern as it enhances the learning 
experiences of children and can assist prediction of health status in adult life. 
There are no current interventions in New Zealand that target childhood wellness 
in the holistic sense and have either single issue focus or are targeted specifically 
at Pacific Islanders. Therefore, a population-wide school-based intervention is 
proposed, with a multi-disciplinary approach. It is hypothesized that a school­
based intervention programme is an effective and cost-efficient way of 
enhancing childhood wellness in New Zealand. 

The importance of this health promotion in schools intervention is best summed 
up by Mr Jack Jones, of the World Health Organisation (WHO). He says, 

"While we expect our schools to be places of learning, the role we expect 
them to play in health is not as clearly defined. If our schools could promote 
health as they do learning, holistically and with the measures available, the 
benefits both today and to future generations would by very significant -
both in terms of health and education. To achieve education and health 
goals, our schools must be able to promote health as they do learning. 

We know that healthy children learn well. If they are healthy, young people 
can take full advantage of every opportunity to learn. Also, we know that 
schools can not achieve their full potential as places of learning if children 
who attend school are not capable of learning well. Additionally, we know 
that, for better or worse, schools influence health. This, in turn, either now 
of in the future affects the school's potential to educate and the potential 
impact of investments in education." 

An example of the need for health education during childhood is the ever 
increasing prevalence of childhood obesity. Childhood obesity is becoming a 
pressing concern, with approximately 1 in 5 children in the UK and USA now 
overweight (Lissauer and Clayden, 2001: 165-167). Research indicates the 
prevalence of childhood obesity is increasing, both in Australasia (Lynch, Wang 
and Wilcken, 2000) and the World (Summberbell, Waters, Edmunds, O'Meara 
and Campbell, 2002), with the World Health Organisation describing obesity as a 
global epidemic (Edmunds and Waters, 2000). 

A study conducted by Hitchcock, Maller, Sobol, Paterson, Colditz, and Dietz 
(1986) found that there are different representative figures amongst various 
social groups. In a New Zealand study, Auckland children aged 5 - 10.9 years 
14.3°/o of children were found to be obese, with higher rates in Pacific Islanders 
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(24.1 % and Maori (15.8%) (Tyrrell, Richards, Hofman and Gillies, 2001). These 
differences pose an important factor when determining the different strategies to 
com bat the problem. 

As a result of these findings, this programme will take a multidisciplinary 
approach to enhancing childhood wellness and reducing childhood obesity. The 
specific nature of the programme will be focussed on the production of enjoyable 
educational modules on the importance of physical activity, nutrition and body 
image. 

The setting for this project is in Intermediate Schools (Form 1 and 2) throughout 
New Zealand. There are numerous things to consider when trying to implement 
projects on a large scale throughout such large demographic area and these may 
include such issues as: ethnic and gender mix in the school group, decile ratings 
of the school, socio-economic status of the local community, general activity 
levels of the older population in the area, access to wider community resources 
for parks, sporting clubs and 'safe-play' areas. Any number of these factors can 
and will impact on the success or failure of a project and they need to be 
carefully assessed when introducing change to a community. 

Of all factors that influence the success of a behavioural change intervention in 
the school community, one of the most important factors is the individual school 
and teaching staffs openness or willingness to execute such a programme. 
Should they have any doubts regarding the significance and importance of the 
programme, or opposition to the programme, then success rates will be 
somewhat compromised. There is a need then, to develop good lines of 
communication between the school, teacher and Millennium Institute of Sport 
and Health programme team to ensure that any doubts or queries are 
satisfactorily covered and participation maximised. 

Children of primary school age are duly influenced by parents and peers (Mayall, 
1994 ). It is necessary then, to encourage participation of all students and 
parents alike, to ensure that maximum benefits are gained. An air of 'fun' should 
be created around activity sessions and where possible, positive talk about the 
programme sustained when discussing issues to parents and during 'class talks'. 

Organisational Structure 
The Millennium Institute of Sport and Health is a non profit organisation formed 
to develop high performance in sports throughout New Zealand. It is a privately 
owned organisation with numerous different sources of revenue streams 
including: privately donated funds, regional trust donations, corporate 
sponsorship, health and fitness club open to paying members of the public, 
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gambling taxes, and a multiple sports club. Income from each of the different 
streams is channeled back into the high performance unit and is utilised in 
assisting athletes to 'be the best'. 

Programme Structure 
Children will participate in a variety of physical measurements including and after 
initial tests are complete, results are analysed and collated . Reports including 
results and recommendations are then distributed to relevant people (i.e. 
Principal gets whole school report, teacher gets class report and each child gets 
their own report). 

At this stage of the programme, the school will then be put into contact with the 
National Heart Foundation, who will assist the school with supportive 
environmental changes within the school community. The National Heart 
Foundation will assess and make recommendations to the school to optimize the 
nutritional value of foods sold at tuck-shops, as well as implement their "Healthy 
Lunchbox" campaign. 

After reports are distributed to the relevant parties, curriculum compatible 
learning modules are allocated to each child. In the initial stages there will be 
three modules covered (Nutrition, Physical Activity and Body Image) and then 
more modules added over time. Each module will run for a period of twelve 
weeks, after which time, physical testing will reoccur and updated 
recommendations made. Progressive modules will be allocated at the end of 
each twelve weeks. 

The overall planning processes are complex and ever-changing. It was 
important to set down an overall programme plan during the initial stages of any 
project so as to ensure adequate coverage of all areas. A basic planning model 
was created initially and then processes added as needed. 

There are significant differences between theory based interventions and 
programmes put into practice (Hochbaum, Sorenson and Lorig, p302-304). Due 
to the complex nature of health promotion in practice, no one model can be 
deemed adequate to meet the various needs of the target population. In this 
case, the programme has used the Transtheoretical Theory to guide the 
intervention but also incorporates several key components of the Social Cognitive 
Theory. 

Transtheoretical Theory (otherwise known as the Stages of Change Model) 
Wearne (1992) states that educators and health promotion programmes in 
schools should allow for different developmental, emotional and social stages 
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that students go through during their schooling years. Because each person's 
progress in addressing a particular health concern is different, the 
Transtheoretical model seeks to describe the steps people go through in order to 
make and sustain change (Cassidy, 1997). Below is a description of the 
Transtheoretical model in each of its five stages: 

1. Pre-Contemplation 
During this stage of the programme, an individual may or may not be aware 
their behaviour is unhealthy and are unwilling to modify their behaviour (Cassidy, 
1997). An example of how this state of mind is assessed during this programme 
is a programme description is sent home and students are asked to discuss with 
family and get parental permission to participate. In this stage, children will 
either want to participate or not - if not, then they are given an information 
package regarding the programme and its objectives and re-invited to participate 
the following year. Any child that does not wish to participate, or is not allowed 
to participate, will still get the same modules taught to them but they will not be 
included into the physical testing. 

2. Contemplation 
The contemplation stage is where the individual is aware of a threat to their 
health through unhealthy behaviours and they are thinking about changing their 
ways within the following six months (Cassidy, 1997). The programme seeks to 
create interest with the initial programme information package and get the 
children thinking about how 'healthy' they are. It is then their decision to find 
out more information about the programme and possibly make a commitment to 
involvement. 

3. Preparation 
During this stage the individual has made a commitment to change their current 
behaviour (Cassidy, 1997). Upon commitment to the programme, each child will 
receive an additional information pack regarding the testing process and any 
required preparation will be detailed. Once this has gone out, the programme 
will be scheduled to start within the month. 

4. Action 
The action stage of this model is where the unhealthy behaviour is in the process 
of being changed (Cassidy, 1997). In the school setting there is a likely 
possibility that children will be at different knowledge levels and as such, 
modules are written for various stages. For example, if a certain class of 
children is all at a sound knowledge level, then the module will address practical 
physical exercise and address more in depth content than earlier units. This ties 
in with the reasons behind coordinating the programme with the New Zealand 
curriculum - teachers should know where the kids are at knowledge-wise, so 
should be able to assist in implementing the correct module for each class. 
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5. Maintenance 
During the maintenance stage of this model, the previous unhealthy behaviour 
has been modified and the healthy behaviour has been sustained for over six 
months (Cassidy, 1997). This phase of the programme will be where retesting of 
the physical parameters is carried out, teacher education sessions are held and 
distribution of updated results occurs. The aim of this stage is to maintain 
current interest in the healthy behaviour and encourage participation of 
previously 'missed' children. 

Social Cognitive Theory 
The Social Cognitive Theory is based on the theory that human behaviour is 
shaped by the environment, personal factors and significant relationships 
(Kaplan, Sallis and Patterson, 1993). 

Self control and Behavioural capability are two key components of the Social 
Cognitive Theory that are incorporated into this programme. It is hoped that by 
giving the children an opportunity to learn and develop skills associated with 
healthy behaviours, they will be well equipped for a healthy future. 

This programme also uses the "value expectancy" component of the social 
cognitive theory in to encourage children to modify their current unhealthy 
behaviour or continue with their healthy behaviour. This will be encouraged by 
tangible rewards such as healthy gift packs (containing fruit bars, healthy snacks 
etc) and changing the children's perception that good health may potentially help 
them succeed in their chosen sport. The body image / confidence module 
incorporated into the programme will address the issues surrounding kids 
perception about whether they want to be healthy or not!! They need to have 
the belief that they 'can' do it and it 'is' worthwhile. 

Additionally, there will be incentives built into the programme where the 
healthiest school (biannually assessed via a school based project submitted to 
the Millennium Institute of Sport and Health for judgment) gets a visit from a 
prominent sports star or similar. 

Short Term Goals 
Pilot programme in local intermediate schools to assess flow of curriculum based 
module content and programme outcomes. Refine programme and implement 
into all local schools to obtain feedback and behaviour change with regards to 
physical activity levels, nutrition choices and body image in our local community. 
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Long Term Goals 
Implement programme on a national level and effect behaviour change in the 
Intermediate school population. Outcome goals include an increase in the 
immediate and future health of New Zealand children. 

It is important to mention at this time, that although one of the sub-objectives of 
the programme is to reduce the total number of children with obesity in New 
Zealand, the programme seeks to do so not by weight loss in the children 
involved, rather the maintenance of current weight throughout their early 
pubescent growth spurt. 

In order to motivate children of all abilities and ages to participate, physical 
educators need to use innovative approaches that will help their students enjoy 
themselves (Booth, 2001). The Millennium Institute of Sport and Health's health 
promotion programme utilises several different underlying strategies to ensure 
the success of the programme. 

Periodical Physical / Behavioural Assessment 
The production of a periodical report of physical and behavioural analysis will 
enable each child to monitor and direct their personal wellbeing. This is an 
important component of the Social Cognitive Theory and to enhance the results 
of this strategy, there will be health 'contracts' set down and signed by each 
child. 

School Curriculum Alignment 
In order to successfully gain the support and interest of New Zealand teachers 
and schools, it is imperative to tie the programme in with the New Zealand 
Curriculum. There are four main strands identified within the Physical Education 
curriculum and each of these can be effectively met by modules developed by 
the Millennium Institute of Sport and Health. The four strands to cover for 
Health and Physical Education are: 

1. Personal Health and Physical Development 
2. Movement Concepts and Motor Skills 
3. Relationships with Other People 
4. Healthy Communities and Environments (NZ Ministry of Education, 

2002) 
To fit the programme within the Transtheoretical model, each of these four 
strands can be further broken down into levels specific to intermediate school 
aged children. From these levels we will produce modules of course work that 
students will work through as part of their involvement with the programme. 
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Module Overview and details {Weeks 3-12) 

Wk3 

Wk4 

Wk5 

Wk6 

Wk7 

WkB 

Wk9 

WklO 

Wkll 

Wk12 

Healthy Lifestyles: the many dimensions of health 

Students will identify the various components of health 

Students will identify their needs in terms of health and develop ski lls for self awareness/ reflection 

Students will identify how the mind, health, nutrition and physical activity contribute to a balanced life 

Eating for Health 

Students will identify the role of food and nutrition has in supporting better health 

Students will critically analyse and identify their nutritional needs for health 

Students will develop action plans to meet their nutritional needs 

Activity for Health 
Students will identify the effects of physical activity on the body and how leisure contributes to a healthy 
lifestyle 

Students will learn about the different types of exercise 

Students will develop the skills to design an exercise programme to suit them and include their parents 

Students will work together to meet class goals in terms of activity levels 

Mind Power for Health 
Students will learn about what influences their development as individuals & the importance of positive 
thinking 
Students will learn about the concept of self identity and how to control the outside influences on self 
esteem 

My Food Choices 

Students will identify the influences such as economy, culture and media have on food choice 

Students will develop an understanding of the consequences of their food choices 

Students will develop goal setting skills to add ress their food choices 

Students will analyse their environment for influences on food choice 

Getting into Exercise 

Students will learn how lifesty le decisions influence participation in physical activity 

Students will enhance previously learnt goal setting skills to address their physical activity levels 

Role Modelling 
Students will learn the importance of role modelling and how they affect self esteem, motivation, 
behaviours 

Students will develop an understanding of how other people deal with situations, roles and relationships 

Students will learn to look tot their peers for role models and identify good qualities in each other 

Inactivity and Energy 
Students will develop an understandi ng of the relationship between nutrition & physical activity & their 
contribution to health 

Students will learn about the effects of inactivity and sedentary behaviour 

Students will learn about the relationship between food and energy levels 

My Great Country 

Students will discover how the role of sport has contributed to the development of national pride 

Students will identify how immigration has changed physical activities in the local community 
Students will identify the role and growth of the Maori / Pacific Island sportsmen and women in New 
Zealand 

Healthy Lifestyles: health dimensions revisited 

Students will revise the many dimensions of health and how it relates to their well being 

Students will revisit their action plans for nutrition, lifestyle and physical activity 
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Establishing Partnerships 
To enable the community to participate and contribute to the success of this 
programme, the programme will invite several key organisations to become 
involved. It is hoped that by setting up these strategic partnerships, there will 
be a greater awareness of the project and greater success as a result of 
alternative feedback and input. Partnerships to be established include: 
Millennium Institute of Sport & Health for programme delivery and development; 
Ministry of Education, Heart Foundation, Cancer Society, Active NZ and Health 
Promoting Schools Association of New Zealand for endorsement; Local 
Intermediate Schools for participation; and Community Trust and corporate 
sponsor for funding. 

Health Promoting Schools Association of NZ 
The importance of aligning with this organization is best summed up by Mr Jack 
Jones, a key figure for the WHO. He says, 

"The health promoting school is a global concept relevant to achieving health 
and education as expressed in the United Nation's goals of 'Health for All' and 
'Education for All'. Because these goals are inseparably linked, they can and 
must be achieved together. This will require concerted action, enhanced 
cooperation and new partnerships between health and education agencies, 
non-governmental organizations and the private sector ... 

.. . We can improve the yield of educational investments if we can help 
schools to become health-promoting schools. I believe that the concepts of 
the health-promoting school can help provide vision and direction for creating 
a framework for policy and actions that can strengthen both education and 
health ... " 

Why has this strategy been utilised? 
Previous attempts at enhancing childhood wellness have focused on numerous 
methods, including family based and school based intervention programmes, 
with varying success. The over-riding conclusion however, is that population 
based interventions are likely to be more effective than targeting children 
individually. 

Fiscal costs involved in the programme include a fixed set up cost for programme 
and web site development. Cost efficiency was calculated for a variety of 
programme scenarios and it was deemed that using the web is best for 
programme delivery on a national level and regional contractors will be employed 
to educate all involved schools in group sessions on a periodical basis. 
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Deteriorating health and obesity is a worsening public health issue that needs to 
be addressed in order to reduce its future impact on already strained health 
resources. Previous research suggests that a multifaceted intervention is 
required to adequately obtain sustainable healthy behaviour change. This 
programme utilised the Transtheoretical Theory and Social Cognitive Theory on a 
planning basis to develop specific strategies. Via assessment and education, this 
programme seeks to teach intermediate school aged children about positive 
health behaviours they can participate in, in order to live healthy and happy 
lives. 
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Health Promotion Programme Resources 

The classroom is an ideal place for students to explore lifestyle choices and develop 
self-reliance in an ever changing world. This classroom resource has been 
developed to empower students with the knowledge, understanding, attitudes and 
skills that will enable them to lead a healthy and balanced life. 

Active children are not only healthier, they are more confident and are likely to 
concentrate better in class. Regular exercise and a balanced diet contribute to 
their overall well-being and set up long-lasting healthy habits into adulthood. 

Children today are faced with a multitude of choices. Unfortunately some aspects 
of their lifestyle (inc luding poor food choice and inactivity) may place them at 
increased risk of developing diseases such as obesity, cardiovascular disease and 
diabetes. 

Programme Overview 
This resource has been designed for students in intermediate schools to complement 
the Health & Physical Education Curriculum. The resource aims to encourage 
students to consider their own attitudes and behaviours towards a healthy and 
balanced lifestyle. Throughout each activity, students translate their understandings 
into real-life situations beyond the classroom. By involving their own life experiences, 
students are empowered to make healthy lifestyle decisions now and in the future. 
Module outline: 

Module l Good Life 
Module 2 Good Health 
Module 3 Food and You 
Module 4 Fit Body 
Module 5 Mind Power 

( Module 6 Get Active 
Module 7 Fuelling Your Body 
Module 8 Role Modelling 
Module 9 You Are Part of a Great Sporting Nation 

How to use this resource 
This resource should be taught in modules and may be integrated into existing 
lessons or units of work. It is envisaged that each module will be taught over a one 
week period. Teachers should read through the entire resource and activities prior to 
commencement as some preparation may be required. The activities a lso may 
need modification according to the needs and interests of students and the school 
community. If possible, please keep records on any changes made so we can 
maximize the quality of future resources. 



Students will be able to: 
• Understand how mind power, health/nutrition and physical fitness contribute to 

a 'balanced life' 
• Understand what balance means in life 

Achievement Objectives: 
• Students will be able to identify the various components of health and balance 

(Strand Al & A2) 
• Students will be able to identify their need for balance in terms of nutrition, 

physical activity, emotional, social and mental health (Strand Al & A2) 
• Encourages students to develop skills of self awareness and self reflection and 

develop understanding of dimensions of health (Strand Dl) 

Resources: 
• Worksheet 1 - food and Activity Diary 

The Millennium Institute of Sport and Health (MISH) is the most prestigious 
training ground for athletes in New Zealand. And while MISH students are very 
talented athletes, sport is only one part of their studies. 

While every athlete at the MISH must stick to very strict training and dietary 
regimes, some athletes train for up to eight hours a day - they also need to: 

• Attend school, Polytech or university - and achieve good grades 
• Be well behaved and follow the rules for the training facility 
• And most importantly they need to want to "be the best that they can be." 

Taken together, this means that the athlete will not only excel at his or her chosen 
sport, but will also be able to apply these learnings to all parts of life. So, whether 
they become a world champion or move on to other things - they will be a success in 
making a Good Life for themselves. 



w~@ ~@~@~~@~if~~ ~of~~vv~~t> 
Read the following scenarios, adapting then if necessary to make them appropriate for your 
students, their families, whanau, or communities. After listening to the scenarios, students 
can consider the questions that follow. 

Scenarios 
Keri and Pat both go to Rangi Intermediate School. 

Keri is an active student who delivers newspapers every morning before school. Breakfast is 
always on the run, but Keri manages to eat cereal and also eats a banana while biking to 
school. Often Keri is out delivering the newspapers when Mum and Dad go to work in the 
mornings and misses seeing them before going to school. 

After a busy day at school and at sports training after school, Keri has to heat dinner in the 
microwave before doing homework and collapsing into bed at 9.30pm. Keri is really 
conscientious and mows Granny's lawns every weekend before going to sport. 

Pat leads an inactive lifestyle and hates physical education at school. Pat often has fried 
eggs and hash browns for breakfast and can sleep in until Barn every morning because Mum 
drives Pat to school in the car. 

Pat's mum can't believe how much food Pat can eat. After school, when Pat's friends and Pat 
walk home past the dairy, they usually take turns to buy ice creams and lollies. 

After arriving home, Pat has to look after a younger brother and sister. Dinner is always at 
a good time at Pat's house as there is always plenty of food, including vegetables, and family 
conversation, followed by everyone watching television. Pat usually goes to bed at about 
10pm. 

Questions 
Using the following questions, ask students if it is possible to decide whether Keri or Pat has 
the healthier lifestyle. 
• How might the various aspects of Keri's and Pat's lifestyles influence their health? 
• What does the term healthy food choices mean to you? 
• What is good about Pat's lifestyle? What may be missing? 
• What is good about Keri's lifestyle? What may be missing? 
Scenarios taken from page 10 of "Food Choice': a New Zealand Health and Physical Education 
Curriculum resource. 



Worksheet 1 
Food and Activity Diary 

Write down everything you eat and drink including how much (for example, l cup of whole 
Milk w ith 2 teaspoons of M ilo, l packet of Maggi 2 minute noodles) over the next two days. 
Record yo ur mood and feelings (for example, hungry or bored) when you eat. 

At the same time record all the activities that you do (including sleeping, d oing your 
homework, as well as activities like playing sport. walking to school etc) over the next two days. 
Don't forget to include how long each activity took. 

Keep your diary and a pencil with you all the time so you remember to write down all activities 
regularly throughout the day. 

Your diary may look like this: 
Time When Food and Drinks My m ood & feelings Activity & time spent 

8:00am Before school Two slices while A bit sleepy still! Rode b icycle to 
toast with Mormile. school ( 10 minutes) 

l banana, V. c up 
orange juice 

Time When Food and Drinks My mood & feelings Activity & lime spent 

6:00am 
7:00am Before school 
8:00am 

9:00am 
Before recess 

l O:QOam 

l O:QOam 
Recess 

10:30om 

10:30om 

ll :OOom Before Lunch 
12:00pm 

12:00pm 
Lunc h 

l :OOpm 

2:00pm 
After lunch 

3:00pm 

4:00pm 
After school 

5:00pm 

6:00pm 
Dinner 

7:00pm 

8:00pm 
Before bed 

9:00pm 

1 O:OOpm - 6:00am Bedtime 



Students will be able to: 
• Create their own definition of health 
• Explain the function of nutrients in relation to health 
• Describe the food groups 
• Understand the concept of Eating for healthy teenagers 
• Identify the influences on snack and general food choice 
• Communicate the effects of good food choice and health 
• Describe how food choice is influenced by social needs 
• Set goals to make healthier food choices 

Achievement Objectives : 
• Students will be able to identify their nutritional needs for health (Strand Al) 
• Students will be empowered to take a critical look at their own nutrition and 

food choices (Strand Al) 
• Students will develop an understanding of why they eat and the ext ernal 

influences on their food choices (Strand Dl) 
• Students will develop an action plan for changes to food choices so their 

nutritional needs are met (Strand Al) 
• Students will develop interpersonal skills and work together on a group activity 

and support team decisions (Strand Cl) 

Resources: 
• Worksheet 2A - Food Groups and Nutrients 
• "food Fantastic" 
• Worksheet 1 - food and Activity Diary 
• Worksheet 2B - Healthy Diet Check-List 

Athletes bodies are often referred to as 'well-oiled machines' and this is quite a 
good analogy. 

If you think of your body as a machine, a car for example, it is easy to understand 
why being healthy is so important. If you don't take care of your car - by regularly 
filling it up with petrol , driving it and getting it serviced, it can stop working 
altogether. 

Similarly, you need to regularly refuel with good food , get exercise and take care 
of yourself to keep yourself at your best and feeling good. 



Activities 
Class Structure Activities Teachinq Points 

Individuals Students write their own definition of Copy the definition of 'healthy' from the 
what it means to be 'healthy' dictionary on the board to stimulate discussion 

Macquarie Dictionary definition: 
Health - soundness of body 
Healthx: - possessing or enjoying health 

Whole Class Class discussion on what it means to be 
'healthy'. Students brainstorm 
concepts of health including physical, 
emotional , mental, spiritual and social 
aspects affecting their well-being 

Whole Class Finalise a class definition of 'health' 

Group Work Group discussions of the role of food Students to use butcher's paper and pen to 
and 'health'. How does food affect transcribe ideas from their group discussions 
well-being? Groups report back to the 
class with their definitions and roles. 
How do these fit into the class 
definition of 'health'? 

Whole Class Discuss the 'Food Groups' and function The basis of a balanced diet is a variety of 
of nutrients using handout 2A 'food foods eaten each day from all the 'Food 
Groups, Nutrients and Functions in the Groups'. Students are to identify how each 
Body' food group has a specific role in health. 

Whole Class Introduce "Eating for healthy This guide provides information about the 
teenagers" amounts and kinds of food children need to eat 

each day to get enough of the nutrients 
necessary for good health. 

Individuals Using information from their 'food and Students are to ref er to worksheet 2B -
Activity Diary' (Unit 1), students are to 'Healthy Diet Check-List' to analyse their food 
assess the quality of their nutrition intake and make recommendations. 
intake. 

The aim of the activity is for students to 
analyse their own food choices using the 'food 
Groups'. 

Whole Class We eat not only because we are hungry. To achieve health promoting behaviour, 
Students brainstorm other reasons why students need to understand how their social, 
we eat: eg. Taste, likes, time, nutrition, emotional and spiritual needs influence their 
boredom, social occasions. eating habits. This exercise will develop 

learning experiences for students to enable 
The responses are then divided into them to make decisions on nutritious food 



'Social', Physiological', 'Emotional' and choices in the contex t of their social , emotional 

'Spiritual' needs or spiritual health needs. 

Discuss these needs encouraging 
students to use their own experiences 
with examples of their behaviour. 

Individuals Using their food diary students' list How other needs drive eating behaviours 

reasons why they eat. Once this list is rather than the physiological need for food. 
made, create a continuum, from most to Students find reasons relating back to their 

least, of the influences they face for food diary and reflect on how they were feeling 
food choice. E.g. Availability > Taste> when eating at different times I occasions of 
Media > Culture. the day. 

Individuals Using information from their food diary This action plan involves the critical thinking 
and the continuum they have created, and action process required to empower 
students are to suggest modifications students to begin taking positi ve action 
and goals to improve their diet and towards food selection. 
reflect on the possible outcomes of the 
decisions. The stages in an action plan are as follows: 

1. Gathering and evaluating information 
related to either their own diets or to 
societal factors that impact on food beliefs 

and habits. 
2. Deciding whether action is necessary and, if 

it is, setting associated goals. 
3. Identif y ing factors that wi II make the 

achievement of set goals either easier or 

more difficult . 
4. Planning and acting to overcome the 

barriers and achieve the goals and 

reflecting on what happened. 
This action plan involves critical thinking and 
critical action and empowers students to begin 
taking positive action towards food selection 
and preparation. 



Handout2 
food Groups, Nutrients & functions in the Body 
Which Group? What Nutrients? 

Bread, cereals, rice , pasta and noodles 
This food group provides protein, 

carbohydrates, fibre, vitamins and minerals 

Vegetables, legumes This food group provides fibre, 

(eg dried peas, beans & lentils) 
carbohydrates, vitamins (particularly A & C) 

and minerals 

Fruit is a good source of vitamin C and a 
Fruit mineral called folate. Fruit skins also provide 

carbohydrate and fibre 

Milk, yoghurt, cheese and other dairy 
Dairy foods are the best source of calcium. 
They also provide protein, carbohydrates, 

products 
vitamins and minerals and some fat 

This group provides good sources of protein, 
Meat, fish, poultry, eggs, nuts and legumes fat, vitamins and minerals, particularly iron to 

carry oxygen around our body 

Extra foods are the other foods we eat and 
Extra foods enjoy in small amounts like biscuits, ice 

cream, chocolate, chips etc. 

To eat a healthy diet: 
1. Eat enough foods from each of the five food groups 
2. Choose different varieties of foods from within each of the food groups 

from day to day, week to week and at different times of the year 
3. Eat plenty of plant foods (bread, cereal, rice, pasta, noodles, vegies, fruit 

and legumes} 
4. Moderate amounts of animal foods (milk, yoghurt, cheese, meat, fish 

poultry, eggs} 
5. Enjoy only small amounts of the 'extra foods' as well as oils and margarine 
6. Drink plenty of water 



Which Group? Found In Function in the Body 

Meat, fish, poultry, eggs, 
Essential for growth and 

repair and maintenance of 
Protein nuts, legumes (dried beans, a healthy body. Makes up 

peas and lentils), milk 
part of the structure of cells 

yoghurt and cheese in the body 

Bread, cereal, rice, pasta, Major source of fuel for 

Carbohydrate noodles. vegetables. energy. Allows protein to be 
legumes, fruit, milk and used for growth and 

yoghurt maintenance of body cells. 

Fats 

Saturated Butter. lard. coconut oil, 
copha, cooking margarine, 
palm oil, ghee cream, milk, 

cheese and icecream Most concentrated sourc e 
of energy. Fat is used in the 

Monounsaturated Olive oil, canola oil, peanut structure of every cell in the 

oil and peanut butter body. Supplies fat-soluble 
vitamins (A, D, E and K) as 

Safflower, sunflower and 
well as essential fatty acids 

Polyunsaturated other vegetable oils 
(including margarine 

produced from vegetable 
oils). nut oils like almond and 

walnut 

Found in lots of different Needed in small amounts for 
foods. For exampled, normal growth and health 

vitamin C is found mostly in everyday. Essential for the 
Vitamins & Minerals fruit and vegetables while body to help carbohydrate 

the vitamin B group is found foods to release energy. 
mostly in cereals as well as in Important for other body 

fruit and vegetables structures. 



Worksheet 2 
Healthy Diet Check-list 

Using the information from your Food Diary ... 

Fill in the chart with how many serves you have eaten from each of the food groups 
for Day 1 and Day 2. You will need to compare the number of serves you have eaten 
w ith the amount of recommended every day and answer the questions under the 
chart on how your diet rated. Check how much is a serve by using the table on the 
next page. 

Bread, 
Meat, fish, 

cereals, Vegetable Milk, 
Target on eating rice, & Fruit yoghurt, poultry, 

Extra foods 
nuts, 

pasta, legumes cheese legumes 
noodles 

Recommended 
number of serves 6 3 2 3 1-2 1-2 

each day 

How many serves 
I hod on day 1 

How many serves 
I had on day 2 

Are you on target? 
1. Did you meet your target for the number of serves in each food group? 

D Yes D No 
If no, which food group(s) did you: 

a) not eat enough of~~~~~~~~~~~~~~~~ 
b)eattoomuchof~~~~~~~~~~~~~~~~-

2. Now that you have looked at your targets, draw up your own menu of 
foods and drinks with the recommended number of serves for all your 
meals and snacks. Check that you are on target now. 



What is a serve? 

Food Group Sample Serve Size 

1 ro ll (50g) 
1 muffin (80g) 

1 medium slice of bread (26g) 

Breads & cereals 1 cup cornflakes (30g) 
Half cup muesli (55g) or cooked cereal (1 30g) 

1 cup cooked pasta ( 150g) 
1 cup cooked rice ( 150g) 

2 sweet biscuits 

1 medium potato or kumara (135g) 
Half cup cooked vegetables (50-80g) 

Half cup salad ( 60g) 
1 tomato (80g) 

Vegetables & Fruit 1 apple, pear, banana or orange ( 130g) 
2 small apricots or plums ( 1 OOg) 
Half cup fresh fruit salad ( 120g) 

Half cup stewed fruit ( 135g) 
1 cup fruit juice (250ml) 

2 slices cooked meat (approx lOOg) 
Three-quarters of a cup of mince or casserole 

(195g) 
1 egg (50g) 

Lean meats, chicken, 1 medium fillet of fish - cooked (lOOg) 
seafood, eggs, dried 1 medium steak (120g) 
beans, peas & lentils Three-quarters of a cup dried cooked beans ( 135g) 

2 drumsticks or l chicken leg ( 11 Og) 
1 medium puau (1 20g) 
2 medium mussels (30g) 

1 kina ( 1 OOg) 

Glass milk (250ml) 

Milk & Milk Products 
1 pottle yoghurt ( l 50g) 
2 slices c heese (40g) 

2 scoops icecream ( 140g) 



Appendix 6 
food fantastic 
eating for healthy adolescents 

!! ;;,111 'S *""FE"i'tiif 

Eat many different kinds of food each day 

Life as a teenager can be fas t, furious and fun - and so can your food. Include from these four 
groups to get the nutrients you need to stay healthy, active and alert: 

• fruits and vegetables 

• breads and cereals 

• milks and milk products 

• lean meats, chicken, seafood, eggs, dried peas, beans and lentils. 

Fruit and vegetables 

• Provide carbohydrates, fibre, vitamins and minerals and are low in fat. 

• Choose fresh if you can. 

• Have with most meals - every day. 

• Enjoy raw or lightly cooked. 

• Ideal snack food. 

Choose at least three servings of vegetables and two servings of fruit every day. 

Serving size samples: 

• 1 medium potato, kumara or similar-sized root vegetable {135 g) 

• half a cup cooked vegetables, for example, puha, watercress or corn (50-80 g) 

• half a cup salad (60 g) 

• 1 tomato (80 g) 

• 1 apple, pear, banana or orange (130 g) 

• 2 small <tpricots or plums (100 g) 

• half a cup of fresh fruit salad (120 g) 

• half a cup stewed fruit (135 g) 

• 1 cup fruit juice {250 ml). 
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Breads and cereals 

" More than just bread and breakfast cereals, this also includes rice and pastas. 

Provides carbohydrates, fibre and other nutrients. 

• Satisfies your hunger longer than sweet biscuits, cakes or sweets. 

• A great source of energy for growth, sport and fitness. 

• Ideal to meet the demands of intense physical activity. 

• Try some wholegrain varieties. 

Fill up on breads and cereals when hungry. They are great choice for meals and snacks. 

Choose at least six servings each day, including some wholegrain. Most adolescents will need 
more than this - especially for young men who need even more to meet their needs for extra 

energy (calories). 

Serving size samples: 

• 1 roll (50 g) 

• 1 muffin (80 g) 

• 1 medium slice of bread (26 g) 

• 1 cup cornflakes (30 g) 

• half a cup muesli (55 g) 

• half a cup cooked cereal (130 g) 

• 1 cup cooked pasta (150 g) 

• 1 cup cooked rice (150 g) 

• 2 plain sweet biscuits (14 g). 

Milks and milk products 

• Includes milk, cheese, yoghurt and ice cream. 

• Valuable sources of calcium and protein. 

• Choose low fat milk for extra calcium. 

• You need high-calcium foods to build strong bones during teenage years. 

• Try milk, cheese and yoghurt as snacks. 

• Keep active - regular exercise keeps bones strong in la ter life. 

Choose at least three servings each day, preferably low fat. 

Serving size samples: 

• milk (250 ml) 
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• 1 pottle yoghurt (150 g) 

• 2 slices cheese (40 g) 

• 2 scoops ice cream (140 g). 

lean meats, chicken, seafood, eggs, dried beans, peas and lentils 

Valuable sources of protein, iron and other nutrients. 

Your body needs lots for growth, mental and physical activity and sports. 

Iron needs for women increase when periods begin. 

The iron from meat, chicken and seafood is used more easily by the body. Iron from other foods 

is better able to be used if eaten at the same time as foods rich in vitamin C (eg, fres h fruits and 
vegetables, especially oranges, kiwifruit and peppers). 

Ch oose 1- 2 servings each day. 

Serving size samples 

2 slices cooked meat (approx 100 g) 

three-quarters of a cup mince or casserole (195 g) 

1 egg (50 g) 

I medium fillet of fish - cooked (100 g) 

1 medium steak (120 g) 

three-quarters of a cup dried cooked beans (135 g) 

2 drumsticks or 1 chicken leg (110 g) 

1 medium paua (120 g) 

• 3 medium mussels (30 g) 

1 kina (100 g) 

Vegetarians 

If you are a vegetarian it is important to understand your body's needs and plan your meals and 

snacks carefully. 

By not eating meat, vegetarians need foods with lots of iron, such as wholegrain cereals, dried 

peas, beans and lentils, dried fruits and dark green leafy vegetables. Eat vitamin C rich foods with 

these m eals to help absorb iron. 

For vegetarians who don't eat cheese, milk or eggs, mixed meal and cereals, tofu, dried peas, 

beans and lentils will also give protein. 
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Eat enough for growth and physical activity 
• You need more energy (calories) now than ever before. During rapid growth, en ergy and 

nutrient needs are high, so you mus t eat enough food to get all the nutrients your body needs. 

• Choose from the four food groups first to meet this need for extra energy. 

• Snacks are needed, but limit high-fa t, high-sugar foods. 

• There is no exact or ideal body weight or shape. Body shapes change naturally when you are 
growing as proportions of fat and m uscle change. If you get little exercise and choose high­
calorie foods too often you may gain unneeded weight. 

Physical activity 

Everyone benefits from regula r phys ical activity. 

• Try and be physically active on most if not all days of the week. 

• Activity includes biking, walking, swimming, dancing and playing sport. 

If you are very active you will need more to eat than most. If you a re involved in heavy physical 
training and endurance sp orts events you will have special food needs. It's best to get ideas and 

advice from a die titian or a sports medicine specialis t. 

Choose foods low in fat, sugar and salt 
Establish good eating habits while young and promote good health in your adult li fe. 

Achieve this by: 

• eating foods low in fat, sugar and salt 

• keeping fit by exercising often 

• watching your weight 

• choosing not to smoke. 

Many fast foods, takeaways and snacks are high in fat, salt and/or sugar. For example, chocolate 
bars, muesli bars, potato chips, French fries, doughnuts, pies, sweets, fruit leathers and soft drinks. 

Instead of eating these high-calorie foods every day, eat them only now and then. If you eat them 

too often, you may gain weight. 

• Eat more bread, cereals, fruits and vegetables. 

• Choose low fat varieties of milk, cheese and yoghurt. 
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Spread m argarine and butter thinly. 

Eat less saturated fat, eg, butter, meat fats, dripping, sausage and cream. 

Choose lean m eats, trim off the fat, s kim fat off s tews, remove skin from chicken and eat more 
frilled or steamed fish. 

Keep sugary foods and drinks to m ealtimes to protect your teeth from decay. 

Grill, s team, microwave, boil or bake meals without adding fa t. 

Eat m eals without adding extra salt. 

When shopping, read labels and look for pre-p repared foods that are lower in fat, salt and 
sugar. 

Choose snacks well 

Active teenagers need snacks. Snacks help provide the extra calories you need for growth and 

physical activity and w ill satisfy large appetites. Snacks should be low in fa t, salt and sugar, for 
example, fruit, bread, yoghurt and low fat milk. They should provide plenty of energy as well as 
nutrients. 

Snack ideas 

• Bread , bread rolls, bagels, Maori and pita bread , French sticks. Try some wholegrain varieties. 

• Muffins, crackers, fruit buns, scones, fruit bread, pancakes, p opcorn - pop your own. 

Pasta and rice. 

• Snack filling ideas: egg, lean meat, seafood, cheese, lots of salad, peanut butter, jam, spaghetti, 
baked beans, vegemite, banana or cottage cheese. 

• Breakfas t cereals low in fat and sugar served with low fat milk. 

• Yoghurt, plain or flavoured milk and ice cream . 

• Fresh fruit eaten whole or served with yoghurt, blended into a milkshake or served with a slice 
of cheese. 

• Fresh vegetables, eaten raw, like ca rrots, tomatoes or coconut. 

• Leftovers reheated, for example, s tews, soups, vegetables such as potato, taro, pumpkin or 
kumara. 
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Drink plenty every day 
Drink at leas t six to eight glasses every day. 

You need to drink plenty of fluid every day. Even more during hot weather and 
when you are very active (especially before, during and after sports events). 

Great Drinks 

Water is best. It is cool, refreshing, easy to get and FREE. Keep a jug of cold 
w ater in the frid ge. 

Milk is a cool drink, it's rich in calcium and makes a good snack. Low fat 
milks are recommended. 

Dilute fruit juice with plenty of water. Add lots of ice. Limit to meal times 
only because the natural sugar present can cause tooth decay. 

Soft drinks are popular, but don' t drink too much. They can be a source of 
unneeded calories. 

Coffee and tea should be limited. Tea should not be drunk with meals because 
the tannins in tea mean you will n ot absorb the iron as well as you could. 

Alcohol is not recommended 
Alcohol is n ot recommended because it is a drug that affects every part of your 
body. If you decide to drink, limit your intake - keep it to a minimum. Alcohol 
supplies unnecessary calories and almost no other nutrients, so can contribute 
towards obesity. 

If you do decide to drink alcohol: 

• 

be responsible 

eat some food when you drink alcohol 

dilute alcoholic drinks with plenty of water or mixers and lots of ice 

do not binge drink 

do not drive 

if you are having a party, m ake sure you provide plenty of fruit juice, soft 
drinks and water, low alcohol drinks and plenty of food throughout. 
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Smoking 
• Being smokefree is recommended. 

• Smoking shortens your lifespan, makes you broke and doesn' t help to make friends. 

• Some people think smoking is an easy w ay to lose weight. This is not true. 

For more information contact: 
Dietitian at your local hospital. 

Local dietitian - try the Yellow Pages. 

Registered nutritionist. 

School counsellor or health education co-ordinator. 

Community h ealth centre. 

National Heart Foundation. 

Doctor, doctor's nurse (practice nurse). 

Nutri tion Foundation, PO Box 33-1409, Takapuna, Auckland. 

Cancer Society, PO Box 12 145, Wellington 
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Students will be able to: 
• Describe nutrients and foods important for growth 
• Understand the reasons for eating and food choice 
• Understand the consequences of their food choices 
• Describe the components of food and their nutrient value 
• Explain the importance of snacks 
• Identify the influences on snack and general food choice 
• Communicate the effects of good food choice and health 
• Describe how food choice is influenced by social needs 
• Set goals to make healthier food choices 

Learning Outcomes: 
• Students will be able to identify pressures that can influence food choices and 

demonstrate basic assertiveness skills to manage these (Strand C3) 
• Students will investigate and describe lifestyle and media influences that 

impact on food choices and contribute to common food and nutrition health 
problems (Strand Dl) 

• Students will recognise that different cultures may have different beliefs 
associated with food (Strand C2) 

• Students will develop skills to meet and manage food issues at a personal or 
societal level (Strand C3) 

• Students will develop effective communication skills to interact positively with 
others and enhance emotional wellbeing, personal identity and self-worth 
(Strand Cl) 

Resources: 
• Worksheet 3A - Ripper Recipes 
• Worksheet 3B - Snack Analysis 
• Worksheet 3C - Canteen Survey 
• Handout 2A - Food Groups and Nutrients 
• Food Fantastic 
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We are often told - 'we are what we eat'. 

WHY? 

It is important to know how foods help you grow and why balance is important in 
terms of what and how much you eat every day. Everyone needs to understand that 
the foods we choose affect our daily life. We need to understand what factors 
affect our food choice. Athletes understand this - it helps them choose foods that 
boost their total performance. 

Activities 
Class Structure Activities Teaching Points 

Group Work Working in small groups, students are The primary years are a time when children are 
to give examples of how members of exposed to a whole range of new foods from 
their own family eat differently. outside their own home. 

School friends , teachers , the school tuck-shop 
and images in the media all introduce new food 
experiences. 

A multitude of foods from different cultures 
contributes to our food choice and 
understanding of our multicultural society. 

Pairs 'My favourite food' - one student is to 
write down their favourite food on a 
piece of paper and conceal it. The 
other student asks questions to try and 
guess the name of the food. Questions 
on why they like the food should be 
explored. 

Whole Class 'Food Heads' - a food version of the Foods may be categorized according to their 
'Celebrity Heads' - students are given origin, (ie plant or animal), food group, meal 
hats with well known foods written on type etc. This activity explores a multitude of 
them so they cannot see (however , the reasons on how students may categorise food. 
rest of the class can) - they have to 
guess what sort of food they are by 
asking questions. The class answers 
'yes' or 'no'. 



Pairs Students look at Handout 3A - 'Ripper It is important that students are empowered 
Recipes'. Look at why home prepared to develop a sense of understanding and control 
dishes are often nutritionally better over food choices. 
than take-away ones. Students work in This happens at two levels: 
pairs and nominate their favourite dish 1. Students as individuals have a sense of 
and make up their own recipe for it. control over what they eat . 

2. Students develop skills and the 
understanding required to work collectively 
with others to overcome problems or 
barriers that have a negative impact on 
their food choices. 

Whole Class Suggested discussion points : How would Students wi ll begin to understand how they can 
these food choices assist energy needs make food choices and how food choices can 
for activity determine energy levels. 

Whole Class Discuss the 'Snacks' section of 'food Snacks are an important part of children's 
fantastic'. Suggested discussion diets because they are growing rapidly and 
points: What are these foods part of have high energy and nutrient needs. Snacks 
th is category? What are snacks? are also important for phys ical activity and 
What happens if we eat too much fat , sporting performance. Unfortunately many 
sugar, salt? How do snack affect snacks are high in fat and low in fibre. 
performance e.g. sport and study? 
Encourage students to talk about their 
own snack choices and sporting 
act ivities etc. Write a class definition 
of 'Snacks' on the board. 

Group Work Working in groups, students are to This activity examines the role of snacks in the 
complete worksheet 3B 'Snack Analysis'. diet and enables students to identify issues 
Students are to analyse their food related to their snack choices (ie. Peer I 
diary from lesson 1 and list their snack advertising influence I physiological need I 
choice under the headings 'Where', access to healthier food choices etc). Th is is 

\ . 
'When' and 'Why' they ate snacks. particularly relevant to th is age group as it 
Students report their findings back to allows students to change their personal diets 
class and draw conclusions . Students by exploring the reasons for their snack choice 
could also graph the class results of and implement health-promoting strategies to 
their snack choices and draw improve their diet. 
conclusions from the food diaries. 

Group Work Working in groups and using Worksheet 
2A - food Groups and Nutrients (from 
Unit 2). Groups are to categorise 
snacks under the food groups. What 
snacks should be encouraged every day? I 

Give reasons for their answers and 
snack examples. 



Whole Class Class discussion on the influence of This activity enables students to understand 
advertising, convenience and peer the values, attitudes and behaviours related to 
pressure on food choice. Display a their food choices. 
number of magazine advertisements for 
snacks around the room to prompt 
discussion. 

Whole Class Introduction of food choice issues and Food habits are influenced by social needs. 
their social context. Relate their food 
choices in a variet y of settings - the 
take-away food store, milk bar, the 
school tuck-shop etc. Discuss how food 
choices are made (look back on Unit 2 a 
the food continuum) 

Pairs 'School Tuck-shop Survey' - worksheet This activity encourages students to set goals 
3C. Students survey the school tuck- to bring about change in their personal eating 
shop menu and categorise the types and behaviours and explore societal issues. 
varieties of foods sold. Compare with 
Food fantastic recommendations. The school tuck-shop manager could also be 
Students to draw conclusions on their invited to talk to the students about issues 
findings (ie What recommendations you relating to health and tuck-shop management. 
would make? Why?) Students could (Could also be informative in relation to budget 
also consider how price affects their implications for tuck-shop management). 
food choice and discuss implications. 
(could use a take away food store as an 
alternative to the tuck-shop) 

Whole Class Report back to the class with their 
conclusions 

Whole Class Conduct a survey of class purchases 
from the school tuck-shop. Graph 
findings and discuss reasons for 
purchases. This could be presented on 
spreadsheets. 



Handout3A 
Rapper Recopes 

Milo Banana Smoothie 
2 cups reduced fat milk 
l banana, roughly chopped 
2 tablespoons reduced fat natural yoghurt 
2 tablespoons Nestle Milo 
Ice cubes 

Combine all ingredients in blender until thick and creamy, 
pour into serving glasses. Serves 2. 

Create your own recipe 
Using these recipes as an 

example, create your favourite 
dish. 

Breakfast 
Health Bars 

2 cups Rice Bubbles cereal 
l cup rolled oats 
% cup flaked almonds 
Y2 cup coconut 
Y2 cup dried apricots 
l cup sultanas 
Y2 cup Nestle Milo 
60g Butter 
Y2 cup honey 

Combine first 7 ingredients in a 
bowl. Place butter and honey 
in pan, stir over low heat until 
butter has melted, pour over dry 
ingredients and mix well. Press 
mixture into foil lined tin ( l 8cm x 
28cm). Refrigerate until firm and 
cut into bars. 



What I ate 

-...:.:__ 

Woirksheet 3B 
Snack Ana~ysos 

When I ate it Where I at it 
Why I ate it 

(how I felt) 
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Worksheet 3C 
luckshop Survey 

What is at our school tuckshop? 
Prepared food 
(e.g. pies, lasagne, 
noodles, salad rolls, 
sandwiches etc.) 

Drinks 
(e.g . milk drinks, juices, 

bottled water etc.) 

Snacks 
(e.g. fruit, ice cream, 
yoghurts, popcorn, 

crackers etc.) 



( 

Students will be able to: 
• Understand the effects of physical activity on the body 
• Understand the role of activity in maintaining long term health 
• Consider options available for recreational activities and implement a plan to 

participate 
• Identify in simple terms the fitness requirements for taking part in selected 

activities I sports 

Learning Outcomes 
• Students will be able to work cooperatively in a team (Strand Cl & C3) 
• Students will be able to identify the different components of fitness and the 

benefits exercise has on improving health and sporting performance (Strand Al 
& A2) 

• Students will understand the differences between the different types of 
exercise (Strand B3) 

• Students will be able to design an exercise programme with a focus on an 
identified class goal or target (Strand A2 & D4) 

• Students will support each other to reach class targets (Strand Cl) 

Resources: 
• Handout 4A - Different Activities and the Body 
• Handout 4B - Muscle Groups and Different Sports 
• Worksheet 4C - Muscle Groups and Different Sports 

Having a fit body means being well prepared to cope with the challenges of 
everyday life. It also makes us feel good and strong. 

Athletes at the MISH have one thing in common - they are very fit . While we think 
of fitness in physical terms, the word 'fitness' really means being in good shape, 
being well-suited or well-adapted to the task at hand. 

Did you know that MISH athletes have different levels of fitness? The have 
different levels of fitness for the different sports they choose to do. For 
example, a weightlifter can lift many kilos but might not be able to run very far . 
Similarly, a marathon runner can run for many kilometres but might not be able to 
lift anything very heavy. 



Activities 
Closs Structure Activities Teochinq Points 

Group Work Groups brainstorm the effects of SPARC recommends that children and 
physical activity. Place effects under teenagers should be physically active every day 
the following headings: Physical , Social , in as many ways as possible. A minimum of 30 
Emotional and Mental. minutes of moderate to vigorous intensity 

phys ical act ivity per day is recommended to 
provide health benefits (60 minutes per day 
will deliver opt imal health benefits). A further 
benefit is achieved if children engage in three 
relatively vigorous sess ions of activity per 
week, of at least 20 minutes. For further 
information on physical activi t y guidelines, visi t 

( 

' the SPARC website: www.sparc.org.nz 

Whole Class Discuss the effects of physical activity Students are to investigate the different 
on the body ref erring to handout 4A effects of exercise on the body. Look at 

aerobic exercise that works the heart and 
lungs compared to static exer cise that does 
not promote cardiovascular health, but may 
promote flexibility . 

Ind ividuals Students take their pulse by placing There are over 650 muscles in the body. One 
two fingers near the edge of their of the most powerful muscles is the heart , 
wr ist for one minute and count. which is responsible for pumping blood around 
Students are then to do some star the body. By taking their pulse before and 

jumps for approx imately 30 seconds. after exercise, students will understand the 
Have students count their pulse again. effect of exer cise on their body, E.g. Their 

heart beating faster and harder to transport 
more oxygen to their muscles as they work. 



Individuals Students collect pictures of people This activity explores the major attributes to 
playing different sports. Complete health and skill related fitness. 
worksheet 3C. Discuss the major 
muscles used in these sports, how they Answers to worksheet 3C: 
develop and grow stronger. Discuss * Marathon running - legs 
how other attributes that are * Sprinting - shoulders and trunk 
important to performance - strength, * Weight-lifting - shoulders and back 
speed, balance, skill level and so on. *Gymnastics - all muscles 

*Archery - legs, trunk and arms 
Students could compare different 
athletes, E.g. A swimmer and a weight 
lifter. This activity explores the major 
attributes to health related fitness: 
body composition, muscular strength, 

( muscular endurance, flexibility and 
cardiovascular endurance as well as 
skill-related fitness: speed, power, 
coordination, balance and reaction time. 

Whole Class Students discuss the meaning of This activity promotes the understanding that 
'leisure'. Brainstorm specific leisure leisure time activities also contribute to overall 
activities in which students and their fitness and well-being. 
families take part. Write the results 
on the class board. 

Whole Class LUNCHTIME ACTIVITY There are many sports that are popular for 
young New Zealanders. If you would like more 

Students are instructed to make a list information about introducing these sports to 
of everything they did at lunchtime. your schools , to go the SPARC website: 
Discussion - what types of activity can www.sparc.org.nz 
we do in the playground? 

' What sporting, leisure or physical 
activities can we do? 

Class could look at what activities could 
be easily arranged to encourage more 
students to become active. 

* What other activities could boys do? 
* What other activities could girls do? 
* What would be suitable for both? 

Individuals Using the information from the Students need to be challenged on how to make 
brainstorm activity above, conduct a productive use of their leisure time. What one 
survey of leisure activities of students student may consider 'leisure time', may not be 
in the class. Students are to present the same for other students. Students can 
the information on a pie graph or use also be encouraged to explore the diversity of 



percentages to represent class leisure pursuits in different cultures {eg. Maori 
findings. Students are then to draw dance, tai chi,?? etc). 
conclusion from their findings. 

Group Work Involve groups in planning an Running and walking are an important part of 
'interesting' walk I run circuit around the daily fitness and exercise programme. For 
the school grounds. Make it interesting long term benefits, aim for the students to 
by involving all the features of the walk, jog or run for 30 minutes per day. 
school such as: adventure playground, Students must feel they 'own' the programme. 
grass, court areas, through trees, up This means they must have a had in planning 
slopes, using playground markings etc. and organization and must know the benefits of 

such a programme prior to starting. 
Each group should draw up a map and 
mark out their circuit on the map. Have Further incentives: (taken from 
the groups decide which parts of their www.teachingonline.org/running.html) 
circuits should be walked, jogged, * Have students develop a series of graduated 
hopped, skipped, run etc. Using a rewards. Eg. Award 1 after 10 circuits 
different groups circuit every three completed, award 2 after 25 circuits etc. 
days or week, get the whole class to * Measure the distance of each circuit with 
travel around the circuit - those trundle wheel. Have each student write down 
responsible for developing the circuit accumulated distances on personal or class 
should lead the way. charts. 

* Tally class differences and have them used on 
As an addition to the walk I run circuit, a 'walk' around the South Island. Mark the 
students may develop 'stations' around distances on road maps. This can be a class or 
the circuit to do particular activities group challenge. 
E.g. run and weave between some trees , * See where we meet! Half the class starts at 
15 star jumps inside the free throw the North Cape and the other half at the Bluff. 
area on the basketball court. Follow State Highway One. Where do we 

meet? What towns do we pass through? 

Group Work Students to create a poster to This activity may take a 'whole school' approach 
' \ encourage physical activity in the by encouraging students to promote safe use of 

community playground equipment in the school. 
Recommendations could also by made to their 
school council I parliament I principal on 
improving the use of playground space. 



Handout4A 
Different Activities and the Body 

Measuring Different Things 
- Physical 

Standing height - if you are 12 years only 
and measure 173cm or more you would 
be classified as tall for your age and could 
be good at rowing or volleyball. 

Sitting height (to give trunk and leg length) -
a long trunk (with short legs) is advantageous 
in sports such as canoeing and a short trunk 
(with long legs) would be suited to high jump. 
A rule of thumb measurement is that your 
sitting height should be 52-533 of your total 
height. Long legs are good for reach but are 
a disadvantage when turning. 

Arm span - a large arm span is one that is 
5-1 Ocm greater than your height and would 
be an advantage in sports like rowing, discus 
and canoeing. A short arm span would be 
better suited to sports such as weight-lifting. 

Measuring Different Things 
- Physiological 

Explosive Power - is determined by measuring 
your vertical jump capacity. Explosive power 
is good in sports such as cycling and weight­
lifting. 

Sprint Speed - is measured over 20m and 40m 
and being fast is good in team sports 

Endurance - is suited to sports such as 
marathon, cycling, swimming and triathlon. 

Different Bodies! 
Different sports require athletes to 
train in different ways. Within 
teams people can have different 
roles depending on their height 
and shape. For example in a 
netball team goal shooters and 
goal defenders need to be tall 
but mid court players can be 
shorter and faster. 

Certain physical and physiological 
tests are made to match up an 
athlete with what sport they could 
be good at and to determine 
what sort of training they should 
be doing. 

It takes all shapes and sizes to make 
a sports person! 

What is your favourite sport and is it 
more important to have explosive 
power, sprint, speed or endurance? 



Handout4B 
Muscle Groups and D~fferent Sports 

Five S's of Training -
Skill, Stamina, Suppleness, Strength, Speed 

Target Endurance Flexible Power Fast 

Sports Sports Sports Sports Sports 

Require Require Require Require Require 

skill stamina suppleness strength speed 

Archery, darts, Marathon, Gymnastics, hammer throw, sprinting, team 
golf, shooting, rowing, synchronised discus, weight sports e .g . 

lawn bowls swimming, road swimming lifting, shotput soccer, hockey 
cycling, triathlon 

' ' 



Worksheet 4C 
Muscle Groups and Different Sports 

Training 
In the handout 4B we looked at 
the 5 S's of training . List one 
additional sport requiring each of 
the following : 

Stamina .. ............................... .. 

Skill .................. ...................... . . 

Strength .... .. ... ... .. .... ................ . 

Speed ................................... . . 

Suppleness ............... ............. . . 

Muscles 
Some muscles help you perform 
actions by helping you move your 
joints. These are often the 
powerful muscles that can help 
you move fast and have a 
tendency to get bigger if you use 
them regularly e.g. arm biceps. 

Other muscles help hold the body 
stable so that you can move your 
arms and legs, like those muscles 
around your shoulder blade, hips 
and abdomen. 

Match the muscle groups that would be most 
important to the following sports: 

1. Marathon running All muscles 
2. Sprinting shoulders and trunk 
3. weight-lifting shoulders and back 
4. gymnastics legs 
5. swimming all muscles 
6. archery legs, trunk and arms £ . -. _::_J 



Students will be able to: 
• Develop and maintain a positive self-concept 
• Recognise the influences on self-esteem and behaviour (personal abilities, 

family, friends, community) 
• Understand the process of goal setting 
• Understand the concept of self-identity and 'uniqueness' 

Students will be able to: 
• Identify the importance of role models and the roles they play (Strand Al & 

A4) 
• Understand an alternative view on situations, events, relationships etc. (Strand 

A4) 

In New Zealand there are many talented athletes - but what makes these athletes 
become sporting champions? Fitness and training are important but it is also their 
mental attitude that gives them the ability to move on to greatness. 

A positive attitude and the ability to work towards goals are crucial to every 
athlete's success. Additionally they need to be able to remain focused on what they 
want to achieve and have the self-discipline to stick to their goals even when they 
are tired or would prefer to be doing something else. 

While the average person probably does not need to be as disciplined or focused as 
an athlete training for the Olympics or Paralympics, we can learn from their 
experience and find ways to make our lives a great performance. 

Activities 
Class Structure Activities Teaching Points 

Whole Class Develop a class ID poster: Students can start to understand what makes 
them unique and special. What components 

Teacher lists characteristics: make up people - more than what you can see 
* Appearance - physical and hear. 
* Interests - hobbies I sports 

.: * Responsipilities - duties at home Teacher can have extensive input as to how 
* Strengths - sense of humour, caring they see the class as a whole 

- . --------- ·-



Individual Student writes a personal profile of 
him or herself describing appearance, 
interests, strengths, achievements and 
responsibilities. 

Utilising the list from the previous 
activity, students describe themselves. 

Whole class Teacher leads a discussion on achieving. Reactions to achieving are listed. 
What is an achievement - when we 
achieve, how do we feel? 

Teacher leads a discussion on failure. Reactions to failing are listed and how to turn 
When have you attempted to do negative feelings into positive feelings. 
something and failed? How did you feel 
and what did you do? 

Discuss how class thinks NZ athletes 
would handle success and failure. 

Are there parallels between achieving I 
failing and winning and losing - how are Investigate self-esteem issues. How do family, 
these things similar? Students discuss friends, peers, sporting heroes influence them? 
how they think about themselves. 

Group Work Students brainstorm positive 
attributes about each other working in 
groups. Build up a list of positive 
attributes and then discuss how each 
individual feels about the list: 
* What are the similarities or 

differences with others in the group? 
*Who do they admire? 

Whole Class Compare and discuss the various Identify the role of family, peers , media, 
influences on their lifestyle - diet, culture and community in regard to our 
physical activity choices, interests and behaviour. 
values. 

How does what we see and hear off ect 
us? Look at fads - how do we change 
our behaviour based on what is in or 
out, popular or not. .. 



Students will be able to: 
• Identify the factors that influence physical activity 
• Set realistic goals to meet their physical activity requirements 
• Make decisions on their own level of fitness and activity 

Achievement Objectives 
• Shows how to maintain and improve the quality of an active lifestyle (Strand 

A2 , A2 & Strand 83) 
• Communicates confidently in a variety of situations (Strand Cl) 
• Willingly participates in regular physical activity (Strand A2) 
• Increasingly accepts responsibility for personal and community health (Strand 

Dl) 

Resources: 
• Worksheet 6A - My favourite Activities 
• Worksheet 68 - Goal-setting 

Activities 
Class Structure Activities Teaching Points 
Whole Class Students are to transcribe the Introduce the concept of 'accumulated activity' 

activities recorded in their Worksheet 
lA - Food and Activity Diary, onto the Explain that the accumulation of moderate 
class board. exercise throughout the day will have health 

benefits . For further information on physical 
activity guidelines, visit the SPARC website: 
www .sparc.org.nz 

Individual Using the class results , students are to 
draw conclusions such as: What are the 
most popular activities? What are the 
most unusual activities? Students are 
to discuss and explore reasons that may 
have influenced the results. 



Individual Students are to refer to their This activity relates back to the students 
Worksheet 1A - food and Activity concept of energy intake and energy 
Diary, and draw a pie graph of their expenditure from lesson 3 - Food and You. 
representative activity such as 
sleeping, eating, time at school, sport 
etc. Students are to draw conclusions 
on what may happen if particular pieces 
of the 'pie' were bigger or smaller. 

Whole Class Class discussion from students' pie Encourage students to draw some conclusions 
graphs. about their own level of physical activity. 

Group Work Working in groups, students are to By working in groups, students are more likely 
identify factors that influence their to be exposed to different reasons I barriers 
choice of activities. Complete for activity choice by their peers. 
worksheet 6A, students are to assess 
reasons why they enjoy different 
activities. Report back to the class. 

Individuals Goal setting exercise: Worksheet 68. In setting personal goals, students need to 
Students are to set short-term goals to identify their own personal preferences in 
increase their activity I participation maintaining a life long habit. It is important 
levels. Include daily balance between for them to set realistic goals to increase their 
physical activity, work, rest and activity levels. Barriers to participating in a 
relaxation. range of physical pursuits have been explored 

in Unit 4. Students are to investigate solutions 
to overcome these barriers as part of their 
qoal-settinq exercise. 

Whole Class Discuss how the activities they enjoy This can be related back to their goal-setting 
can be as beneficial as structured exercise on how they could be more productive 
sporting games. Investigate what with their 'spare time'. The concept of 
students mean by 'spare time'. 'accumulated activity' and health benefits can 

be reinforced. 

Whole Class Role-play: 'Have a Go' The aim of the activity is to persuade students 
Working in pairs, one student explains a to 'have a go' at a new physical activity or sport. 

physical activity that they currently Students could pose negative responses on why 
enjoy to another student (including the it is 'too hard' to participate. It is then up to 

rules of the game or sport if the student explaining the activity to convince 

appropriate). The first student needs the other student. This activity will explore 
to explain why they enjoy the physical any perceived prejudices against involvement in 

activity and why the other student physical activity or sport. 
should participate. 



Handout6A 
My Favourite Activities 

List your 3 f avounte activities and why you enjoy them: 
Activity Activity Activity 

................................. ·········· ······ ·· ·· ····· ····· ·· · ................. ........ . ....... 

I like this activity because: I like this activity because: I like this activity because: 
(tick the boxes) (tick the boxes) (tick the boxes) 

D I can do it D I can do it 0 I can do it 

D My family does it D My family does it 0 My family does it 

D I saw it on TV D I saw it on TV 0 I saw it on TV 

D It makes me feel good D It makes me feel good 0 It makes me feel good 

D My friends do it D My friends do it 0 My friends do it 

D It's near where I live D It's near where I live 0 It's near where I live 

D It's new to me D It's new to me 0 It's new to me 

D It makes me healthy D It makes me healthy 0 It makes me healthy 

D It's cool D It's cool 0 It's cool 

D I do it on weekends D I do it on weekends 0 I do it on weekends 

D I do it after school D I do it after school 0 I do it after school 

D I want to get better at it D I want to get better at it 0 I want to get better at it 

Other reasons: Other reasons: Other reasons: 



Handout6B 
Time to Set Goa~s 

Goal Setting Exercise 
A 'goal' as you know, is something you aim to 
do in life. It's a bit like when you aim to score 
a goal in your sport or when you aim to get all 
your spelling words correct. By checking your 
Activity Diary, you can decide where you can 

set goals to increase your activity level. 
Remember you need a minimum of 30 minutes 

of moderate physical activity every day (60 
minutes is even better!) 

Write 5 statements that will help to motivate 
you to reach your goals. For example: "I am 
prepared to work hard to get what I want" 

My goals are 

Short term goals for the next 1-2 weeks 
(for example, play soccer at lunch at 

least once at week) 

Medium term goals for the next 1-2 
months (for example, play soccer at 
lunch 3 times a week) 

Long term goals for the next 1-5 years 
(for example, find a sport I like and 
join a team) 



Students will be able to: 
• Understand the differences between physical activity, exercise, sport and 

fitness. 
• Understand the effects of inactivity and sedentary behaviour 
• Discuss the relationship between food and energy 

Learning Outcomes 
• Students will be able to work cooperatively in a team (Strand Cl & C3) 
• Students will understand the differences between the different types of 

exercise (Strand B3) 
• Students will support each other to reach class targets (Strand Cl) 
• Makes informed decisions and accepts responsibility for consequences (Strand 

C3) 
• Suggests, considers and selects appropriate alternatives when resolving 

problems (Strand C2) 
• Explains the consequences of personal lifestyle choices (Strand Al) 

Resources: 
• Worksheet 7 A- Physical Activity I Exercise I Sport and Fitness - What does it 

mean? 
• Handout 7B - food for fuel 
• Worksheet 7C - food and Energy 
• Worksheet lA - Food and Activity Diary 

In Unit 2 we likened the human body to a car, so what happens if you put water in a 
car's tank instead of petrol? 

IT DOESN'T WORK. 

Your body is very similar to this - if you put in the wrong 'fuel', it may not work 
properly. 

Given that different athletes achieve different levels of fitness - they also need 
very differ.ent diets to meet their training requirements. Did you know that some 
athletes eat a whole loaf of bread for breakfast everyday while others will eat 
many meals throughout the day? But they don't get fat . Why? Because they are 



, 
' 

so active - they need to eat large amounts of good food to give them the energy 
they need to keep training. 

Activities 
Class Structure Activities Teaching Points 

Whole Class What is the difference between the Students will apply their knowledge about 
following - physical activity , exercise, nutrition more effectively when it is relevant 
sport and fitness? to them. By analyzing their own lifestyle 

(foods eaten and activity patterns) and how 
Class discussion on the terms. food affects their sporting performance, 
Students use handout 7 A to give students will make more meaningful judgments. 
examples of each from their own By discussing the terms physical activity, 
activities. exercise, sport and fitness , students can beg in 

to understand what they need to do to increase 
fitness. 

Whole Class Discuss the effects of 'inactivity'. Fitness I physical activity has both physical and 
Students brainstorm and list ideas. psychological (including social) benefits. 
Discuss the effects of an imbalance Students are encouraged to explore their own 
between energy intake (too much food) needs for fitness and how to incorporate 
and energy expenditure (too little physical activity into their lives. 
ex ercise). 
Include a brainstorming session on the 
different types of inactivity - E.g. 
Gameboy, Nintendo, computers , TV. 

Individuals Students are to ref er to handout lA - By analysing their own lifestyle, students can 
'food and Activity Diary' (unit 1) and determine if they are reaching the 
look at their activity level for both the recommended target of 30mins per day of 
days recorded . Students are to make physical act ivity. 
recommendations on how to improve 
their level of physical activity. 

Whole Class Class discussion of the concept of 'food Students should identify the importance of 
as a source of energy' by ref erring to nutrition for elite athletes but also for 
handout ?B - 'food for Fuel'. Discuss everyday activities. 
the importance of nutrition and 
sporting performance. Handout 7B provides a good opportunity for a 

comprehension exercise on key terms: 
Using worksheet ?C, students are to • Nutrients 
calculate the number of kilojoules used • Glycogen 
for various activities. • What foods contain carbohydrates? 

• What foods contain fats? 

• What foods contain protein? 



Groups Using the information from handout 7B Children have high energy and nutrient needs. 
- 'Food for Fuel' students are to give Snacks are an important part of eating as they 
examples of their own meal I snack help meet energy needs for growth. By 
suggestions before playing a sport I understanding how food contributes to their 
activity and give reasons for their energy needs, students are able to make food 
choice. choices suitable to their own needs. Children 

require approximately 1.0 - 1.5 litres of fluid 
Students are also to consider their per day (4-6 glasses). This requirement may 
need for fluids before, during and after increase in warm weather or during exercise. 
physical activity. As well, a child's involuntary intake (i.e. their 

ability to recognise thirst) is not as well-
regulated as in adults. 
Encourage children to carry an extra bottle of 
water during physical activities. 

Whole Class Class discussion from group work above. For an interactive computer exercise for 
Encourage students to contribute a students, go to 
meal I snack idea for an activity and htte://www.nestle.eom.au/aisgames/ 
give reasons for their selection. This internet based activity looks at how 

different foods affect performance. 



Handout7A 
Physical Activity I Exercise I Sport & Fitness 

~What does it mean? 
Physical Activity 

Moving your body 
Making your muscles move 

Examples: 
housework, chores, gardening, 

walking to school 

What physical activity I do: 

Sport 

Organised physical activity or exercise 
for competition or enjoyment. 

Examples: 
football, netball, athletics, cricket, 

swimming and skiiing 

What sport I do: 

Exercise 

Physical activity with the intention 
of getting or staying fit 

Examples: 
jogging, cycling, 

rollerblading 

What exercise I do: 

V,DV 
Fitness 

<J 
All of these C> 

can help you 
exercise for 
competition 

p\/~ 



Worksheet 7B 
!Food !Fo r !Fue~ 

Food is made up o f nutrients - protein, 
carbohydrate, fat, minerals and vitamins. 
Water and fibre are often added to this list. 
These nutrients provide the energy (or fuel) in 
food to make our bodies work. Even when 
you are asleep, your body needs energy to 
work. Your body works harder and needs 
more e nergy when you walk, run, dance or 
play footy. Just like a car needs fuel to run, 
our bodies need the energy in food everyday 
to work efficiently. 

Energy in food is measured by kilojoules. 
Check the nutrition information panel on a 
package of food, and you will see how many 
kilojoules (Kj) are in the food (this will be 
written next to 'energy' on the label) . 

Carbohydrates 
Carbohydrate is the nutrient that the body 
uses mostly as fuel for energy. It is very 
efficient in getting the energy to your muscles 
to work. That's why our bodies need 
carbohydrates from every meal or snack. 
Most of you carbohydrates should come from 
foods like bread, cereal, pasta, rice, fruits and 
veggies that give long lasting energy. They 
also provide lots of vitamins and minerals as 
well as fibre. 

When you eat carbohydrates, they are 
stored in the muscles as glycogen (energy 
reserves). During exercise, the muscles 
release glycogen into the bloodstream so 
your body can work. When the muscles run 
out of glycogen, this usually means you have 
not eaten enough carbohydrates. You will 
often feel tired and perhaps not able to 
exercise as well as you could. If your c ar runs 
out of fuel, it simply doesn't work. You 
therefore shouldn' t let your muscles run out of 
glycogen. Having regular snacks and meals 

with lots of carbohydrates from breads, cereals, 
pasta, rice, fruit and veggies will help keep your 
muscles in top condition. 

Fat 
Fat supplies twice the amount of energy (or Kj) of 
carbohydrates. Fat provides padding around our 
organs such as the heart and kidneys and insulates 
us from the cold. Fat is found in oiL butter, 
margarines and nuts as well as dairy foods and 
meats. Fat is also used in a lot of processed foods 
found in the supermarke t and shops. 

Protein 
Protein provides about the same amount of energy 
as carbohydrate. But our bodies would much rather 
use protein to build muscles and help us grow than 
as a source of energy. Protein is found in meats, 
chicken, fish, eggs, legumes, nuts and dairy 
products. Breads and cereals provide smaller 
amounts o f protein. When your body runs out 
carbohydrate as its source of fuel it will start using 
the fats and proteins in the foods you have eaten. 

Fluids 
Just like a car needs water to run efficiently, our 
bodies need fluid to work everyday. Amazingly, 603 
of our bodies are made up of water, so it is not 
surprising that you need water and fluids while 
exercising. You need to drink approximately 4-6 
cups of fluids a day. It's a good idea to take an 
extra bottle of water with you when playing sport at 
school or when p laying with friends. 

While water should make up most of your fluids 
everyday, drinks like milk and unsweetened fruit 
juice are also good choices as they provide other 
nutrients. It is really important that you have regular 
drinks before, during and after physical activity, 
particularly in hot weather. 

Check your Food and Activity Diary - are you 
drinking enough fluid everyday? If not, how can you 
give your body a top-up? 



Worksheet 7C 
Food and !Energy 

The fo llowing table shows how many 
minutes it takes to jog o ff the energy 

provided from different foods 

Food Minutes 
to jog 

Stick of celery 1 
Piece o f sliced cheese 6.2 

Apple 4 

Slice of b read 6.6 
Dessertspoon of butter 7.2 

Lean chump chop 11.4 
Carton of low-fat yoghurt 12.4 

Salad sandwich 21.6 
Cream bun 22.4 

Medium packet of potato 40 
chips 50 

Meat pie 52 

Explain why the energy in the foods at 
the bottom of the table takes longer to 

jog off than those at the top of the 
table. Think back to which nutrient 

provides lots of kilojoules. 

!
:F. ,; 

- . 

Calculate how many kilojoules are 
used for each activity lasting 30 

minutes 

Energy Energy 
Activity Use per Use in 30 

minute minutes 
Walking 21 
Jogging 50 

Swimming 25 
Cycling 34 
Tennis 21 

Skipping 21 
Dancing 17 
Surfing 25 



Students will be able to : 
• Identify the importance of role models and the roles they play (Strand Al & 

A4) 
• Recognise that role models come from various backgrounds and can be peers 

(Strand C2 & C3) 
• Describe what constitutes a 'good' role model and identify what objectives they 

would ideally meet (Strand C2 & C3) 
• Understand an alternative view on situations, events , relationships etc. (Strand 

A4) 

Resources : 
• Worksheet 8 - 'Role Model Oath' 
• Magazine or newspaper clippings of possible role models (students to collect 

prior to beginning Unit 8) 

Activities 
Class Activities 

Structure 
Whole Class Class discussion on role models: 

• What is a role mode l? 

• Why would you have one? 

• Do you have a role model? Who and why? 

• What areas of society do role models come from? 
Pairs Who could you have as a role model? 

Using the newspaper and magazine clippings, pairs identify several 
different people that could potentially be considered role mode ls. 
What positive trait/s do they possess to be considered a role model? 
Where else can you find role models? 

Whole Class From the previous activity, write the results of the search on the 
blackboard. Class discussion on who has been listed and what positive 
trait they possess to be considered a role model. 

Whole Class Class discussion on where else role models can be found. 

Class discussion: 

• Can students be role models? 

• How? 

• Is there anyone in your school I class that could be considered a 



Individual 

role model? 
• What traits would a peer role model possess? 
• Would you like to be a role model? 

Anyone can be a role model. You don't have to be famous to be a 
role model. You don't have to be a superstar, an athlete, an actor, 
professional or a super-talented individual. All that it takes to be a 
role model is a sincere desire to do the riqht thinq. 

Using handout 8 - 'Role Model Oath' lead students through the oath. 

What are the benefits of being a role model? Well, you get a lot of 
respect from family and friends, but most importantly, by being a 
role model you put yourself in a position to make an impact. You just 
never know who you'll inspire to greatness! If you decide to take the 
oath, do it because you know it's the right thing to do. 

Encourage them to sign the oath to swear that they will endeavor to 
be better role models for their peers. 



Ro~e Mode~ Oath 
I promise to always be honest, to always speak the truth. I promise to respect a ll 

people and to treat o thers how I would like to be treated. I will begin by treating 

myself with respect and w ith love. And by that I mean that I will only do those 

things that build me up, I w ill do things that make me a better person, I will do things 

that are good for me. I w ill avoid negative thoughts and I w ill avoid putting myself 

down. 

I believe in myself. I know I can do anything I set my mind on. I believe in my 

abilities. I will no t believe p eople who put me down. I will not allow myself to think 

thoughts that bring me down; I w ill focus on positive thoughts, thoughts that will 

make me strong. I will learn more about how to be a positive person. My goal is to 

be the greatest person that I can be, a nd no one and nothing will stand in the way 

of this. From now on, I will live my life with th is goal in mind. I w ill make better 

decisions, I will treat myself better and I w ill be a nicer personal to all. 

I accept myself as I am, and I'm much happier with who I am because I have 

decided to live a positive life. I will continue to do good because I know that I 

have the power to make a difference in other people's lives. I believe one o f the 

basic reasons we a re all here to help one another. I understand that I am not 

perfect, but I a ccept my faults and move forward with a new vision and a new 

direction. 

_____________ ____ promise to take control o f my life and 

to live a positive life from this day on. 

(Sign and date) 
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Students will be able to: 

• Outline the changes to NZ sporting achievements over the past 100 years 
• Identify the changes in sporting I physical activities in our community through 

immigration 
• Describe the role of sport in developing national pride 
• Identify the role and growth of New Zealand Maori I Polynesian sports men and 

women in New Zealand. 

Achievement Objectives 
• Communicates confidently in a variety of situations (Strand Cl) 
• Enjoys a sense of belonging (Strand A4) 
• Students will understand how physical activity practices are influenced by 

community and environmental factors (Strand Dl) 

There is something special about the relationship that New Zealanders share with 
sport. Whether they are participants or spectators, most New Zealanders 
incorporate sport into their everyday lives. for many of us , being a New Zealander 
means having a love of sport and an admiration for sports people. The question is, 
why do so many New Zealanders link sport so explicitly to our national character? 
Why do New Zealanders react so strongly to the success of our sporting heroes? 

There is no simple answer to these questions. One consideration is the status held 
by elite athletes in the community. These athletes are often in the international 
spotlight, therefore acting as national ambassadors. 

Sport is also very much linked to our feelings of national pride. As New Zealand is 
such a diverse nation, sporting victories provide great opportunities to unite all New 
Zealanders with patriotic fervour . 

Sport is often used by the media to help sell more newspapers and magazines , or 
win higher ratings. This also encourages people to become more like their sporting 
heroes and delivers an image of 'healthy, active New Zealanders'. 
Sport is an integral part of New Zealand culture and our way of live. 



Activities 
Class Structure Activities Teaching Points 

Whole Class Who do you admire in sport and why? Teacher leads class in d iscuss ion on students' 
favourite sporting individuals or teams. Most 
popu lar nominees are recorded on the board. 

Group Work Working in three groups, each focusing 
on one of the top three athletes , 
students analyse why these athletes 
are popular and present their reasons 
to the class. 

Whole Class 'Know Your Celebrity' (sporting version 
of 'Celebrity Heads' game). 

A student places the name of a well-
known sporting personality on their 
head (the object is to guess the name 
of their athlete) and asks questions to 
which the class responds with 'yes' or 
' no' answers. 

Individual Research an athlete that they admire - Profiles complet ed on large (A3) s heets and 
looking at achievements, activi ties posted on the walls in the class . 
outside sport and personal background. 

Whole Class Who were past New Zealand sporting Requires histor ical research into past New 
greats? Zealand sporting icons. 

Class discussion. 

Which past New Zealand sportspeople 
are comparable to our current 
champions? 



Group Work Using the examples below, students 
find a sporting equivalent to past Sporting greats - current and past 
greats. 

Cricketing greats 
Teachers lists the following New • Richard Hadlee 
Zealand Sporting greats: • Martin Crowe 
Richard Hadlee (cricket) • Chris Cairns 
Martin Crowe (cricket) • Nathan Astle 
Chris Lewis (tennis) 
John Walker (athletics) Athletics greats 
Murray Halberg (athletics) • John Walker 
Sean Fitzpatrick (rugby) • Murray Halberg 
John Kirwin (rugby) • Beatrice Faumuina 
Sir Peter Blake (sailing) • Craig Barrett 
Rob Waddell (rowing) 
Ian Ferguson (rowing) Rugby greats 
Paul McDonald (rowing) • Sean Fitzpatrick 
Rick Wells (triathlon) • John Kirwin 
Erin Baker (triathlon) • Jonah Lomu 

• Doug Howlett 
Other individuals within teams: 
Sailing Sailing greats 
Cricket • Sir Peter Blake 
Rugby league • Dean Barker 
Rugby union 
Soccer Rowing greats 
Netball • Rob Waddell 
Hockey • Ian Ferguson 

• Paul McDonald 
What sort of changes have new • Georgina and Caroline Evers-Swindell 

knowledge and technology provided to 
current athletes? Triathlon 

• Diet • Rick Wells 

• Clothing • Erin Baker 

• Shoes • Cameron Brown 

• Training techniques • Terrenzo Bozzone 

Whole Class Teacher discusses the paralympic Provides the opportunity to discuss the role 
games - why is it only recently that the media plays in the development of sport in 
New Zealanders have become more New Zealand. 
aware of the Paralympics. 

Other examples to discuss - the growth of 
wheelchair basketball. 



Whole Class What New Zealand Maori I Polynesian 
athletes do you know of? 

Current or past? 

Students research the role New 
Zealand Maori I Polynesian sportspeople 
have played in New Zealand in all forms 
of sport . 

Whole Class What have these leading New Zealand Students discuss the role that sport plays in 
sportsmen and women done for our our feelings of national identity. 
country? 

Why are these sporting figures 
important to us as New Zealanders? 

Apart from their sporting achievements 
- how have these athletes helped shape 
our national identity? 

Whole Class Do you remember a New Zealander Utilising the Olympic and Paralympic Games as a 
winning at the Sydney 2000 Olympic or tangible example, focus on the wider role sport 
Paralympic Games - where were you and plays in New Zealand. 
how did you feel? 

How did we all react when New 
Zealanders won at events such as the 
Sydney 2000 Olympics and Paralympic 
games? 

How did the country respond? 

Whole Class Research exerc ise - By historically looking at New Zealand sport , 
Students research the different sports students can see how cultural changes such as 
and activities played by men, women and immigration have affected our day-to-day lives 
children 100 years ago. This could and how these factors shape our society. 
include concepts of family life, 
education, leisure, living conditions, 
work, dress and transport etc. A 
comparison of family life back then and 
now could be made. Students could 
interview family members about early 
family stories and events. 



Whole Class Research exercise -
Migrants have introduced a variety of 
sports I activities to New Zealand. 

Students investigate different cultures 
and sports I activities introduced to 
New Zealand, e.g. soccer. 

Who are some of our sporting identities 
who were born overseas? 




