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Abstract  

Background: Childhood obesity is a growing epidemic in New Zealand, with 11% of 

children obese and 22% overweight in 2014/15. There is evidence that eating more 

frequently may be associated with improved body composition, however the current 

literature is limited. Eating frequency may also be associated with nutrient intake or 

diet quality. Eating frequency is important given that children have a smaller stomach 

capacity, yet high nutrient requirements, compared to adults. 

 

Objective: The aim of this study was to investigate eating frequency in 5-year old 

New Zealand children, and whether eating frequency is associated with body mass 

index (BMI), energy or nutrient intake. 

 

Design: The EAT5 Eating Frequency cross-sectional study recruited primary 

caregivers of healthy 5-year old children based in Wellington, Auckland and Dunedin, 

New Zealand (the candidate was responsible for the Wellington phase of the study). 

Each participant completed a weighed diet record (WDR) of their child’s food and 

beverage intake on three non-consecutive days over three to four weeks. The height 

and weight of each child were measured at baseline, and a food frequency 

questionnaire (FFQ) was completed at each of two appointments. Eating frequency 

was determined using parent-defined eating occasions, excluding occasions consisting 

of water only. Dietary data were entered using the dietary analysis software 

programme, Kai-culator, and average nutrient intake was analysed.  
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Results: Fourteen children were recruited in Wellington, resulting in a final sample 

size of 82. The average eating frequency was 6.1 eating occasions per day. Mean BMI 

z-score in this sample was 0.37 (standard deviation 0.72). There was no significant 

association between eating frequency and BMI (odds ratio 0.90; 95% CI 0.67, 1.21; p 

= 0.478). When children ate at least 6 times per day, they consumed significantly 

more energy (942 kilojoules; 95% CI 496, 1387; p < 0.001) than when they ate five or 

fewer times a day. While total intake of carbohydrate, protein, fibre, sugars and added 

sugars were significantly higher with higher eating frequency, there was no significant 

difference in percentage of total energy intake from carbohydrate, protein or fat. 

However, significant positive associations were observed between eating frequency 

and calcium and iron intake. There was no significant association found between 

eating frequency and vitamin C or zinc intake in this sample of 5-year old children.  

 

Conclusion: On average, eating frequency in this study was consistent with the 

Ministry of Health guideline that up to 6 meals or snacks should be eaten a day, 

although average eating frequency exceeded this recommendation for 41% of 

children. Eating frequency was not associated with the BMI of 5-year old New 

Zealand children in this study. Furthermore, eating frequency did not appear to be 

associated with the percentage of energy from macronutrients. However, there may be 

benefits for calcium and iron intake with higher eating frequency associated with 

higher intake.  
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Preface 

The overall study design and topic were created by Dr Anne-Louise Heath from the 

Department of Human Nutrition and Associate Professor Rachael Taylor from the 

Department of Medicine. They applied for ethical approval and oversaw the study. 

Kai-culator guidance and supervision was provided by Liz Fleming. The majority of 

statistics were completed by Dr Jill Haszard, biostatistician.  

 

Under the supervision of Dr Anne-Louise and Associate Professor Rachael, the 

candidate completed the following: 

 Labelled all scales with an identification number with Robyn Moore (previous 

EAT5 thesis student). 

 Updated advertising, recruitment, first and second visit protocols. 

 Entered meal times for existing 68 participants’ food diaries (204 days) to 

measure eating frequency. 

 Advertised for participants in the Wellington region. 

 Modified participant tracking sheets. 

 Recruited participants in the Wellington region. 

 Sent documents, via email or post, to participants (adult information sheet and 

consent form, child information sheet and consent form, and map when 

required).  

 Scheduled two appointments with participants, organised room booking and 

visitor car parking or transport for off-site interviews. 

 Conducted interviews as per the first and second visit protocols. 
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 Conducted anthropometric measurements (weight and height) at the first 

interview as per the measurement protocol. 

 Administered food frequency questionnaires on two occasions for the 

completion of the EAT5 Validation Study. 

 Taught parents how to weigh and record food and drink intake for their child’s 

3-day weighed diet record. 

 Organised grocery vouchers for participants. 

 Entered new weighed diet record data into Kai-culator. 

 Entered demographic and anthropometric data into existing Excel spreadsheet 

containing data from previous studies. 

 Determined New Zealand Deprivation Index for each participant based on 

their home address.  

 Calculated mean and standard deviation of demographic anthropometric data 

(excluding BMI z-score) using Microsoft Excel. 

 Completed and posted results letter to each participant at the end of the study. 
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1. Introduction 

Children have high nutrient requirements for normal growth and development (1). As 

children have a smaller stomach capacity than adults, eating may need to be more 

frequent to meet these nutrient requirements (1). It is also crucial for children to be 

provided with healthy, nutrient-dense food and beverages on these additional eating 

occasions. Unfortunately, with 11% of New Zealand children obese and 22% 

overweight in 2014/15, it appears that not all children have healthy eating habits (2).  

 

Currently, there is no published research regarding total eating frequency in New 

Zealand children. International research investigating how eating frequency relates to 

body weight and diet quality is also limited. Current evidence primarily suggests an 

inverse association, but positive associations, or no association, have also been found 

between eating frequency and BMI. Furthermore, many researchers focus on meal or 

snack intake specifically, or breakfast consumption, rather than eating frequency 

overall.  

 

Encouraging more frequent eating could present both benefits and risks. Smaller, 

more frequent eating occasions may be beneficial for meeting nutrient requirements 

and encouraging intuitive eating. Alternatively, there is the risk of not reducing the 

size of eating occasions enough, which would result in a positive energy balance and 

potentially excess weight gain. In addition, the New Zealand Ministry of Health 

currently recommends to avoid grazing (i.e. to not exceed 6 meals or snacks per day) 

to prevent the negative effects on dental health of repeated exposure to foods and 

drinks (1). 
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If body weight or diet quality is influenced by eating frequency, more specific 

recommendations could be made to help encourage healthy eating and a healthy 

weight in children. Therefore, the aim of this study is to investigate eating frequency 

in 5-year old New Zealand children, and to explore whether eating frequency is 

associated with body mass index and nutrient intake. 
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2. Literature Review 

This literature review will investigate the current research regarding the association 

between eating frequency, body composition and nutrient intake in school age 

children.  

 

Literature review methods 

Articles were sought through Medline via Ovid (1996 to present and pending articles), 

CINAHL and Google Scholar until July 2016. References listed in suitable articles 

were also searched for additional relevant research. See Figure 2.1 for detail 

regarding search terms. The target population was school age children but due to 

limited research, this was expanded to adolescents where required. This review does 

not include studies investigating only main meal or snack frequency, or breakfast 

consumption specifically. In addition, the Internet was used to search for government 

recommendations regarding eating frequency for children.  

Figure 2.1 Literature review search terms 

 

 

 

 

 

 

 

 

Search terms for research investigating eating frequency and body 

composition and/or nutrient intake: 

1. “Eating frequency” or “eating episode” 

2. Child and/or “preschool” 

3. 1 and 2 

4. 3 and obesity 

5. 3 and nutritional status 

6. 3 and “nutrient intake” 

7. 3 and body mass index 

8. 3 and data from New Zealand (Scopus) 
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Recommendations regarding eating frequency in children 

The New Zealand Ministry of Health recommends that children aged 2-18 years eat 

three meals per day, and are offered two to three snacks. They also recommend 

against ‘grazing’ which they define as exceeding 6 eating occasions per day (1). The 

reason for eating small, frequent meals is that it enables children to meet their high 

nutrient requirements for optimal growth without being hindered by their smaller 

stomach capacity (1). 

 

The United Kingdom, Australia and United States do not recommend a specific eating 

frequency. However, these governments do recommend the consumption of healthy 

meals and snacks for children (3-5). In New Zealand, the Ministry of Health suggest 

children should consume a variety of foods from the four food groups (lean protein, 

wholegrain carbohydrates, low-fat dairy and alternatives, and fruits and vegetables) 

(1). While the definition of food groups varies, Australia and the United Kingdom 

also promote these foods (3, 4). Similarly, the United States Department of 

Agriculture recommends eating nutrient-dense meals and snacks to maintain healthy 

energy balance for growth and development (5). The British Eatwell Plate Model, 

recommended for all ages five years and over, differs to recommendations for 1-4 

year olds as it does not recommend eating every 2-3 hours (4, 6). This is likely due to 

increasing stomach capacity with age, and to avoid overeating in adulthood. 

Additionally, both the New Zealand Ministry of Health and the British Nutrition 

Foundation recognise the confusion surrounding energy dense ‘snack foods’ and 

recommend children consume healthier snacks, such as fruit and yoghurt (1, 7). 

 



5 
 

Overall the international guidelines recommend eating to energy requirements and 

providing healthy options suitable for growing children. It is important to note that the 

appropriate volume of food differs depending on the age and individual energy 

requirements of each child. This means that generalised serving size recommendations 

for meals and snacks would not be suitable. While the current recommendations are 

quite broad, these may be refined in the future if there is conclusive evidence on 

associations between eating frequency and health.  

 

 Health effects associated with eating frequency in children 

2.1.1  Body composition 

There is conflicting evidence regarding the relationship between eating frequency and 

body composition, including inverse (8-16), positive (16-18), and no association (15-

20) (appendix A). All studies in this review were of cross-sectional study design, 

except for a 10-year prospective study by Ritchie (13).   

 

A recent meta-analysis combining 11 studies found an inverse association between 

obesity and eating frequency in children and adolescents, yet this association was only 

significant in males (21). While females were largely underrepresented in this 

analysis, there were also many methodological differences between studies, 

complicating the comparability of these results. 

 

The majority of studies investigating the relationship between body mass index (BMI) 

and eating frequency reported inverse associations (8-10, 12-16). A 10-year 

prospective study in females reported an inverse association between BMI and eating 
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frequency (13). Specifically, Ritchie found that average change in BMI was 

1.29kg/m2 less in girls reported eating more than 6 eating occasions, compared to 

those eating 3 times or fewer (13). Similarly, a study by Barba et al reported that BMI 

was 1.7kg/m2 lower on average in children who ate at least 5 times, compared to 

children who ate three or fewer times (8). House et al reported a 9% lower BMI z-

score in children who ate at least 3 times per day, compared to children eating fewer 

times (9). Similarly, Lioret et al found a considerable difference, with the most 

frequent eaters 56% less likely to be overweight compared to the most frequent eaters 

(11). Inverse relationships were also found by Kontogianni (10) and Zerva et al (14). 

Mota et al reported an inverse relationship with bivariate analysis, but in a logistic 

regression analysis each additional eating occasion was only significantly and 

inversely associated with BMI in males eating 4 times per day (p < 0.05) (12). 

 

Other studies have reported mixed findings. For example, a study by Jennings et al 

found an inverse relationship between BMI and eating frequency in healthy-weight 

children, but the opposite for obese children (16). Unsurprisingly, when analysing 

data from all children, the authors found that eating frequency had no significant 

effect on BMI in the sample of 9-10-year old children. Studies by House (19), and 

Coppinger et al (20) also found no significant association between eating frequency 

and BMI. A study by Nicklas et al also found no significant relationship between total 

eating frequency and overweight in 10-year old children (15). 

 

Given the well-known risk of underreporting with self-reported dietary intake, it is 

important for researchers to consider adjusting for this potential confounder. A 

common method is using the energy intake to estimated energy requirement ratio 
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(EI:EER) in combination with defined cut-offs to establish likely ‘acceptable 

reporters’ as well as over- and underreporters (16-18, 22). Adjusting for this common 

confounder can have a significant effect on the findings of a study. For example, a 

National Health and Nutrition Examination Survey (NHANES) study published by 

Murakami and Livingstone reported no significant relationship between BMI and 

eating frequency when adjusted for potential confounders such as physical activity 

and television use (18). However, once the authors adjusted for EI:EER, they found a 

positive relationship – with a 2.09 increase in BMI percentile per additional eating 

occasion, on average (18). A separate, earlier study by Murakami and Livingstone 

also reported mixed findings – with no significant association in children but a 

positive relationship between BMI z-score and eating frequency in adolescents (17). 

Furthermore, this association remained positive when only acceptable reporters where 

included in the analysis.  

 

Other potential confounders, especially physical activity, are also important to 

measure and adjust for where possible, in order to consider both sides of the energy 

balance equation (23). Some studies measured physical activity through 

accelerometers (16-18), whereas others relied on self-reported data (8, 10, 11, 13).  

 

Other measures of body composition and adiposity have also been used in the 

literature. Many studies have measured waist circumference, reporting inverse (8, 9, 

13), positive (18) and no association (18). Zerva et al have also measured skinfold and 

body fat percentage in children, reporting both to be negatively associated with eating 

frequency (14). 
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Although there are many proposed mechanisms, the link between adiposity and eating 

frequency is unknown. While eating frequency has been shown to not be related to 

total energy expenditure in adults, there is no evidence in younger populations (24). 

Bellisle et al suggested that any observed association would likely result from a 

difference in food intake, rather than a response from the body (24). Eating frequency 

may effect metabolic factors, such as insulin. Jenkins et al reported higher eating 

frequency may reduce the postprandial insulin response (25). As insulin increases 

lipogenesis, lower serum levels may be beneficial for overweight and obesity, 

however this would require a long-term trial for confirmation (26). 

 

Ultimately, the majority of evidence indicates a favourable, inverse association 

between eating frequency and overweight/obesity in children, but more conclusive 

evidence is required. Furthermore, several studies did not account for energy intake 

and/or expenditure, which is crucial for future research to rule out potential 

confounders. The majority of studies are a cross-sectional design, therefore reverse 

causality cannot be excluded, i.e. overweight or obese children eating less frequently 

in order to reduce their weight. Additionally, the prospective study (13) and meta-

analysis (21) did not offer a conclusive answer to this research question. It would be 

neither feasible nor ethical to carry out a randomised control trial, therefore causative 

association cannot be determined.  

 

2.1.2 Nutrient intake 

Overall, there is limited evidence regarding the effect of eating frequency on energy 

and nutrient intake and the resulting health effects in children (9, 14, 16, 17, 19, 22, 

27) (appendix B). 
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While limited, the published literature consistently shows a positive association 

between eating frequency and energy intake in children (9, 14, 17, 19, 22, 27). 

However, the magnitude by which energy intake is higher varies between studies. 

Zerva et al found that children having 5.5 or more eating occasions (EO) consumed 

1,106 kilojoules (kJ) more on average (14), while the Study of Latino Adolescents at 

Risk for Diabetes (SOLAR) by House et al found children having 3 or more EO 

consumed 1,805kJ more per day (9). A North American study by Evans et al reported 

substantially different results, stating that children who ate 6 or more times consumed 

approximately 2,933kJ more on average (27). While these differences are interesting, 

it is difficult to compare the findings given the substantially different stratification of 

frequent and infrequent eaters. It would be beneficial if researchers could use a 

consistent definition of ‘frequent/high’, ‘normal’ and ‘infrequent/low’ eating 

frequency. Alternatively, a study by Murakami and Livingstone, favoured a more 

continuous method of reporting – finding a 437kJ higher energy intake per additional 

eating occasion in children (22). Ultimately, these findings are surprising given that 

the literature generally reports an inverse relationship between eating frequency and 

BMI. 

 

Different methods have also been used to investigate eating frequency and 

macronutrient intake. The majority of studies calculated the percentage of energy 

from carbohydrate, fat and protein (9, 14, 17-19). The findings regarding 

macronutrient intake varied. While the studies by Murakami and Livingstone (17, 22) 

and House et al (9, 19) found no significant differences in fat, Zerva et al (14) found a 

negative association with eating frequency, reporting a 3.3% lower percentage of total 

energy from fat in the highest tertile of eating frequency compared to the lowest. Both 



10 
 

Zerva et al and Murakami and Livingstone found a positive association with 

percentage of energy from carbohydrate, with a small difference of 1.1 - 3.7% (14, 

22). Conversely, studies by House et al reported no significant differences in 

carbohydrate intake (9, 19). Three studies found significantly lower protein intakes in 

children who ate more frequently, with Murakami and Livingstone reporting a 0.7% 

less energy from protein (17), 0.36% less per additional eating occasion (17), and 

House et al reporting a 1.5% difference (19). Others found no significant difference 

(9, 14). 

 

Evans et al used a different approach, reporting total nutrient intake (i.e. grams) (27). 

While the authors reported a significantly higher intake of carbohydrate and protein, it 

is unclear if this is simply due to a higher energy intake. However, the authors used a 

further analysis to assess diet quality. The Healthy Eating Index score was used, 

which involved a 12 nutrient and food based scoring system developed in the United 

States, which the authors modified for the nutrient-dense diet required for children 

(27). Evans et al reported a significant positive association between eating frequency 

and diet quality in children, but not adolescents (27). While it is a strength that the 

authors were able to quantitatively evaluate diet quality, this particular score index 

may only be relevant for North American populations.  

 

While Jennings et al also investigated eating frequency and nutrient intake, the 

authors only reported the differences in nutrient intakes from breakfast and snacks 

(16). The authors found that children who ate more frequently consumed lower energy 

snacks, containing more carbohydrate, fibre, fruit and vegetables (16). The nutritional 

composition of meals also differed, with more frequent eaters eating less calories, 
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total fat and more carbohydrate at breakfast (16). Although the authors’ main focus 

was on the difference between meals and snacks consumed by healthy-weight versus 

obese children and eating frequency, it would be interesting to understand how this 

influenced total nutrient intake over the day.  

 

As discussed above, higher energy is consistently reported in more frequent eaters. 

This means that the use of percentage energy from carbohydrate, fat and protein is the 

most appropriate method for nutrient intake comparison between more frequent and 

less frequent eaters. This method enables researchers to distinguish between a 

proportionately higher intake of each macronutrient and a higher intake that would 

suggest additional eating occasions consist of more or less fat, protein or 

carbohydrate-containing foods. 

 

Some studies have also analysed the different type of carbohydrates and fats related to 

eating frequency. The percentage of energy from total sugar was positively associated 

with eating frequency in three (17-19) out of four studies (9), while no association 

was found with percentage of energy from added sugar (9, 19). Findings also differed 

with fibre intake, with one study each reporting an inverse (22), and no association 

(9). Furthermore, Murakami and Livingstone conducted the only study to investigate 

types of fat, reporting unfavourable results – an inverse association with 

monounsaturated and polyunsaturated fats, and a positive association with saturated 

fat (22). Data regarding the type of carbohydrates and fats is important to give a 

clinical understanding of the results. For example, a higher intake of carbohydrate is 

beneficial if this difference is due to foods that contain dietary fibre, but harmful if 

related to added sugar intake. Therefore, analysing the quality of macronutrients 
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enables a deeper understanding of the potential health outcomes influenced by eating 

frequency. 

 

Murakami and Livingstone extended their study of nutrient intake even further, to 

include assessment of food groups (22). Some notable findings include a lower intake 

of vegetables, legumes, meat and cereals and a higher intake of fruit, dairy, soft drinks 

and confectionary per additional eating occasion. This is an extremely useful method, 

as the findings suggest the types of food and beverages that children are consuming as 

additional eating occasions. The authors’ findings suggest that while children may be 

having some healthy options such as fruit and dairy (although the authors did not 

specify low-fat dairy), they are also being offered foods with no nutritional benefit 

like confectionary and sugar-sweetened beverages. This additional analysis, in 

combination with percentage of energy from nutrients, allows a more thorough 

understanding of the eating patterns associated with eating frequency.  

 

Ultimately the literature regarding eating frequency and nutrient intake is limited, and 

there are no consistent findings that eating frequency is related to a healthier diet. 

While there are consistent findings that energy intake is higher with more frequent 

eating, the intake of other nutrients and food groups is less consistent. Furthermore, it 

would be beneficial to relate nutrient intakes to the Estimated Average Requirements 

(EAR) to determine the sufficiency of a child’s intake and consider the clinical 

significance of these findings (28).  

 



13 
 

Measurement of eating frequency 

There is no consensus on the definition of eating frequency. While commonalities 

exist between studies, there are a multitude of techniques used. Gibney et al 

recommend definitions include a minimum time span and energy intake (29). 

Similarly, a definitive answer for the difference between a meal and snack may be 

required to reduce inconsistencies both between participants and researchers. This is 

particularly important as snacks may be misinterpreted as referring to energy-dense 

‘snack foods’, as discussed previously. 

 

Defining the measurement of eating frequency is critical for the accuracy and 

reliability of a study (30). A common definition used for quantifying eating frequency 

is “any food or drink of at least 210kJ (50 calories), consumed at least 15 minutes 

since the previous eating episode” (9, 14, 17, 19, 22, 29). Other studies applied the 

minimum 210kJ requirement, but forfeit the time requirement, given less than 1% of 

occasions were within the same 15 minutes (18, 27). This is the most scientific and 

specific definition currently existing in the literature, and it offers the benefit of 

minimising subjectivity between a meal or snack, and providing consistency between 

studies. However, this method does not necessarily relate to how parents consider 

eating frequency, which is important given that any resulting recommendations from 

this research would be aimed at parents. There is also the potential that children 

consume many small eating occasions under 210kJ, which may accumulate 

throughout the day yet not be included in the analysis.  

 

Other researchers have approached eating frequency from a different perspective. For 

example, Jennings et al categorised intake into different time periods: 6–9 am, 9am–
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12pm, 12–2pm, 2–5pm, 5–8pm, 8–10pm, 10pm–6am, allowing for a maximum of 

seven eating occasions per day (16). A similar method was used for studies with 

questionnaires regarding eating frequency, asking participants to self-report their 

consumption of main meals, and morning, afternoon and evening snacks, allowing for 

a maximum of 6 eating occasions per day (8, 12). While these definitions may have 

been suitable for the study population, this method would likely underestimate eating 

frequency of many children and does not identify grazing patterns. This can also 

encourage underreporting, as food may not fit into these categories, be excluded, and 

therefore may inaccurately reflect the true eating frequency of participants (30).  

 

Other studies have used a self-defined method of eating frequency. For example, 

Ritchie defined an eating episode as “all food and beverages recorded at a single clock 

time, regardless of the amount or type of food or beverage reported” (13). Other 

studies that collected data through 24-hour dietary recall also used this self-defined 

method (11, 15). While the number of eating occasions reported may vary depending 

on the parent or child’s commitment to participating, and what they consider a new 

eating occasion, there are also benefits to this method. A parent- or self-defined 

method means the findings of the study are based on the actual eating patterns of the 

child, regardless of the size or frequency of occasions. It may therefore be more 

relatable to the everyday life of families, when recommendations are given.  

 

Surprisingly, some authors have looked at the total number of eating episodes per 

week rather than daily (11). While this may capture usual intake, it is only feasible in 

a study collecting a week’s worth of dietary data (i.e. 7-day diet record). This carries a 
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large participant burden and could be particularly difficult for participants in a busy 

household with young children.  

 

It would be extremely beneficial if a consistent and universal definition of eating 

frequency is developed to maximise the relevancy, accuracy and comparability of 

research. For the purposes of this study, the parent-defined method of measuring 

eating frequency was deemed most appropriate for two main reasons: first, to not 

combine eating occasions that were in close proximity because of the use of an 

arbitrary time period; and second, to capture parents’ perceptions of eating frequency, 

as any conclusions drawn would be directed at parents themselves.  

 

Conclusion 

Overall there is limited research on the effect of eating frequency on adiposity and 

nutrient intake in school age children. A universal definition of eating frequency is 

imperative for correctly measuring eating frequency and to compare with other 

research. Furthermore, a definition of frequent or infrequent eating would also be 

beneficial for comparing data between studies. 

 

While the majority of evidence does suggest an inverse association between eating 

frequency and adiposity in children, limited studies adjust for underreporting. 

However, there does appear to be consistent evidence associating a higher energy 

intake with eating frequency in children. The evidence is less consistent regarding 

macronutrients and overall diet quality. Once there is sufficient evidence on the 

effects of eating frequency, governments will be able to make more specific and 
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detailed recommendations for promoting health and, potentially, combating childhood 

obesity. 
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3. Objective Statement 

The aim of the EAT5 Eating Frequency study was to investigate eating frequency in 

5-year old children based in three main centres in New Zealand (Wellington, 

Auckland and Dunedin).  

 

The specific objectives of this study were, in a sample of New Zealand 5-year old 

children, to: 

 Determine average eating frequency (number of eating occasions per day). 

 Investigate the relationship between eating frequency and body mass index. 

 Investigate the relationship between eating frequency, energy and nutrient 

intake, specifically carbohydrate (including sugars, added sugars and fibre), 

protein, calcium, iron, zinc, and vitamin C intake. 
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4. Participants and Methods 

Study design 

This study aimed to collect data from 25 5-year old children in Wellington, New 

Zealand. Adult participants each completed three days of weighed diet records 

(WDR), including two weekdays and one weekend day, over the course of a month. 

These were combined with 68 previous records from the EAT5 Fruit and Vegetable, 

Snacks, and Drinks studies (31-33). Each adult also completed two Food Frequency 

Questionnaires (FFQ) for the EAT5 validation study.  

 

Participants and recruitment 

The EAT5 study was granted ethical approval by the Human Ethics Committee of the 

University of Otago, Dunedin, New Zealand (appendix C). Participants were 

recruited by the candidate between July and August 2016 in Wellington, New 

Zealand, as per advertising and recruitment protocols (appendices D and E). Emails 

were sent to a variety of workplaces, schools and preschools (Table 4.1). Advertising 

also involved displaying posters (appendix F) in the Wellington region and a 

newspaper advertisement in the Independent Herald newspaper. Participants were also 

sourced through word of mouth. Tracking sheets were used to record advertising 

methods and locations (appendix G). 

 

Interested adult participants who were the primary caregiver of a 5-year old child 

contacted the candidate via email or telephone to register their interest. A participant 

tracking sheet was used to record participant study number, contact details and 
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progress of their participation (appendix H). They were then provided with further 

information about the study including a copy of the information sheets and consent 

forms for both the adult and child (appendix I, J and K). Interested participants were 

then telephoned to confirm their eligibility, i.e. the primary caregiver of a healthy 5-

year old child. The candidate attempted to telephone potential participants on up to 

three occasions, before keeping a record of their interest and disposing of their 

tracking sheet. If potential participants were eligible, appointments were arranged at 

the University of Otago Wellington campus or at the participant’s home, as per the 

first and second visit protocols (appendix L and M). Written informed consent was 

collected from each participant.  

 

At the end of the second appointment, participants received a grocery voucher of up to 

$25 as a thank-you for their participation. At the end of the study, participants were 

sent the nutrient analysis of their child’s intake in the mail (appendix N).  
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Table 4.1 List of advertising methods and locations in Wellington 
 

Emails 45 primary schools in the Wellington region  

 8 local preschools 

 Staff at the University of Otago, Wellington campus 

 Staff at Massey University, Wellington campus 

 Staff at Hutt Valley District Health Board 

Flyers Clothing stores 

 Local cafes 

Internet “Vic Deals” Facebook page 

 Wellington Mums Facebook page 

 Wellington Parents Facebook page 

Newspaper Independent Herald (delivered free to over 27,000         

 households from Churton Park to Aro Valley) 

Posters Community centres 

 Library 

 Local cafes 

 Medical centres 

 Plunket locations 

 Recreation centre 

 Supermarkets 

 University of Otago, Wellington campus 

 Wellington Regional Hospital 
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Non-dietary assessment 

4.1.1 Anthropometry 

At the first appointment, anthropometric measurements were taken and recorded by 

the candidate as per the measurement protocol (appendix O). Weight was measured 

using a SECA Alpha 770 weighing scale (SECA, California, USA) on a hard, level 

surface. Each child was asked to remove their shoes and stand on the centre of the 

scales, with feet slightly apart. Weight was measured twice, or until measurements 

were within 0.1 kilograms. Height was measured against the wall using the Leicester 

wall stadiometer (SECA, California, USA) on a level surface. Each child was asked to 

stand with their feet together, and heels, calves, shoulder blades and head resting 

against the vertical board. Measurements were recorded with the child’s chin slightly 

raised, parallel with the stadiometer base. These measurements were also recorded 

twice, or until recordings were within 0.7 centimetres. Both stadiometer and scales 

were regularly calibrated. All measurements were recorded on the anthropometric 

data sheet (appendix P) and a mean weight and height calculated for each child. 

 

4.1.2 Demographic data 

Each adult participant completed a demographic questionnaire at the first appointment 

(appendix Q). Information collected about the parent consisted of date of birth, 

parity, relationship to child, ethnicity and tribal affiliations. Date of birth, ethnicity 

and tribal affiliation data were also collected about each child, as well as sex, and 

descent from Māori. The address of each participant was obtained and the New 

Zealand Deprivation Index was calculated using Statistics New Zealand 2013 

Geographic Boundary Viewer and Meshblock data (34, 35). 
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Dietary assessment 

4.1.3 Weighed diet records 

Each participant was assigned one day per week for three weeks to record their child’s 

food and beverage intake. Recording days were selected ensuring all participants 

collected data on two weekdays and one weekend day, non-consecutively (appendix 

R). The candidate taught each adult how to measure, weigh and record food and 

beverage intake, as well as recipes and supplement intake, as per the WDR 

instructions (appendix S). Salter Electronic dietary scales (Salter Housewares Ltd, 

Tonbridge, United Kingdom) and spare batteries were provided to each parent to 

complete the WDR. Reminders were sent to participants the evening before a 

recording day via email or text message, as requested. 

 

At the second appointment, participants returned the WDR, dietary scales and spare 

batteries if unused. The candidate read through each WDR and checked with the 

participant regarding queries or missing data. 

 

4.1.4 Food Frequency Questionnaire 

Two FFQs were completed with each participant to collect information for the EAT5 

validation study. These were administered at the first and second appointment 

approximately three weeks apart. Each questionnaire was administered as per the 

instructions on the questionnaire (appendix T). Briefly, the candidate read out the 

participant instructions, and each food item and the parent estimated how frequently 

their child consumed each food or beverage, and how many units per occasion. All 

answers were recorded on the questionnaire by the candidate.  
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Data entry 

Anthropometric and demographic information from each participant was entered into 

an existing Microsoft Excel 2016 (16.0.6741.2063; Microsoft Corporation, Redmond, 

Washington, United States) data spreadsheet.  

 

4.1.5 Diet records 

After the second appointment, completed diet records were entered into Kai-culator 

(Version 1.14m, Department of Human Nutrition, University of Otago) by the 

candidate. For each food or beverage, the time (as given by the parent) was entered in 

24-hour format and the quantity of each item entered as grams. Appropriate food 

items were chosen using the details and brand information provided by the participant 

in the WDR. Kai-culator uses 2010 New Zealand FOODfiles data (36). Added sugar 

food composition data from a previous MDiet thesis was included in this project (37). 

Recipes were entered and calculated using the recipe function in Kai-culator, where 

an appropriate cooking method, temperature, time, moisture retention percentage and 

ingredient retention factors are chosen. Once entry was completed, each diet record 

was rechecked to ensure accuracy of the data. Diet records were used to capture 

energy and macronutrient intake, as well as vitamin C, iron, calcium and zinc. These 

micronutrients were specifically chosen as they can be common ‘problem’ nutrients 

for young children.  

 

4.1.6 Definition of eating occasion 

There is no consensus regarding the definition of an eating occasion. The most 

commonly used definition in the existing literature is “any food or drink of at least 



24 
 

210kJ (50 calories), consumed at least 15 minutes since the previous eating episode” 

(30). However, the participants from previous studies recorded only the start of an 

eating episode and not the time their child finished eating. As such, this definition was 

not appropriate for this dataset. Supervisors and the candidate agreed the definition 

should be understandable and convenient for parents, to improve the applicability of 

the findings. Therefore, a parent-defined eating frequency method was used. This 

method involved expressing each new time in the WDR as recorded by the parent, as 

a new eating occasion. 

 

Statistical analysis 

All statistical analyses were completed using Microsoft Excel 2016 and Stata 14.1 

(StataCorp, Texas). The candidate was responsible for analysing demographic 

statistics and mean anthropometry values. Dr Jill Haszard calculated BMI z-scores 

and conducted all remaining statistics.  

 

The Centre for Disease Control (CDC) and Prevention growth charts were used to 

calculate BMI (kg/m2) and BMI Z-scores (38) because some children were just over 5 

years of age when their BMI was measured, and the WHO growth charts finish at at 5 

years. The mean and standard deviation (SD) of total nutrient intakes was calculated 

and compared to New Zealand recommendations, including the percentage of children 

who met recommendations, based on intake reported in WDR, where there was an 

EAR or recommended macronutrient intake (28). 

 

Adequacy of intake was determined using the Estimated Average Requirement (EAR) 

cut-point method for nutrients with a defined EAR. For nutrients without an EAR, the 
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adequate intake (AI) was used. However, it is important to highlight that the AI can 

only suggest the likelihood of meeting nutrient requirements, not insufficient nutrient 

intake (39). It is important to note that the EAR cut-point method was used for iron, 

rather than the recommended full probability approach. The full probability approach 

is typically used because iron requirements are skewed in menstruating women. It was 

not considered that this sample of young children would have skewed requirements, 

therefore the EAR cut-point method was used (39).  

 

To analyse the association between eating frequency and BMI and nutrient intake, 

each day of WDR data were assigned to one of two categories: ≤ 5 EO per day 

(“lower eating frequency”) and ≥ 6 EO per day (“higher eating frequency”). This was 

based on the mean which was calculated to be 6.1 EO per day. EOs consisting of only 

water were excluded from the analysis. Where a child’s eating frequency consistently 

fitted into one category, the mean of the three days was taken. Where a child fitted 

into both lower and higher categories on different days, the days were separated and 

the average of multiple days was assigned to the relevant group. For example, if a 

child had four eating occasions on day one, seven on day two, and six on day three, 

data from day one would be assigned to the lower category, and the mean of the 

nutrient intakes from day two and three would be assigned to the higher category. To 

describe anthropometric measures, each child was assigned to an EO category 

according to the number of eating occasions on their first recording day.  

 

To determine the odds ratio between the higher and lower eating frequency categories 

for each of the anthropometric measures, population-averaged generalised estimating 

equations were used with a logit link function. Odds ratios, 95% confidence intervals 
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(95% CI) and p-values were calculated. The resulting BMI odds ratio represents the 

odds of having at least six eating occasions, compared to having five or fewer eating 

occasions per unit increase in BMI.  

 

Mixed effects regression was used to find the mean difference and 95% CI in nutrient 

intakes between the higher and lower categories of EO, with ID numbers entered as a 

random effect to account for repeated measures. P-values were also calculated, with 

values < 0.05 considered to indicate statistical significance.  
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5. Results 

Thirty-six parents registered their interest in participating in this study and were sent 

further information. Three were ineligible due to their child’s age and 18 chose not to 

participate. The remaining 15 participants attended a first visit appointment with their 

5-year old child. Thirteen participants completed all three days of recording, one 

participant completed two days of recording and one chose to leave the study, giving a 

final total of 14 participants. The data collected from these participants were then 

combined with previous EAT5 studies, increasing the sample size to 82 participants.  

 

The participants’ demographic characteristics are summarised in Table 5.1. The adult 

participant was most commonly the child’s mother (97%), however two children were 

accompanied by their fathers and one by their grandmother. The average adult age 

was 37.9 years, and 80% had more than one child at baseline. The majority of adults 

were of European origin (including New Zealand European), 6% were Māori and 6% 

identified as another ethnicity.  

 

The average age of the child was 5.5 years (SD 0.31). Two children who were 

recruited at age 5 were above 5-years old (6 and 6.04) by the time they attended the 

first appointment. There were slightly more girls (57%) than boys (43%). While New 

Zealand European was also the most common ethnicity in children, Māori children 

were more highly represented (10%) than was the case for adult participants. Half of 

the participants resided in the least deprived areas of Auckland, Dunedin and 

Wellington (51% with a deprivation index ranging from 1-3), while 16% lived in the 

most deprived areas (index of 8-10).  
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Table 5.1 Baseline characteristics of participants (n=82) 
  

Mean (SD) % 

Adult   

Age (years) 37.9 (6.02)  

Relationship   

Mother  97% 

Father  2% 

Other  1% 

Parity   

1 child  19% 

2 children  49% 

≥3 children  32% 

Ethnicity   

NZ European  88% 

Māori  6% 

Other  6% 

Child  

Age (years) 5.52 (0.31)  

Sex   

Female  57% 

Male  43% 

Ethnicity   

NZ European  79% 

Māori  10% 

Other  11% 

NZ Deprivation Index 1  

1 – 3  51% 

4 – 7  33% 

8 – 10  16% 

1 New Zealand Deprivation Index is the measure of social deprivation, where a score, 

ranging between 1 (least deprived) and 10 (most deprived) is assigned based on 

geographical location (40). (n=81, one missing value) 
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There was a wide distribution in mean eating frequency, ranging between 3.7 and 11 

eating occasions (EO) per day (Figure 5.1). Mean total eating frequency was 6.1 EO 

per day (SD 1.5). The average number of EO appeared to be slightly lower with each 

successive recording day, with 55 children eating six or more times on day one, 47 on 

day two and only 39 on day three. This may suggest underreporting, but this was not 

tested statistically. The majority of children ate at least 6 times on day one (67%), 

with 57% and 48% eating at least 6 times on days two and three, respectively.  

 

Overall, the children ate more than 6 times per day on 34% of days, while average 

eating frequency exceeded 6 EO per day in 41% of children. Children were reported 

unwell by their parents on 11% of days, but appetite was only affected on 4% of days. 

Regardless, all 245 recording days were included in the analysis (day one and two n = 

82, day three n = 81).  These results show that there was high intra- and inter-variation 

in eating frequency in children. 

 

Anthropometric measurements are shown in Table 5.2. Children weighed 20.2 kg on 

average and were 113 cm tall, with an average body mass index (BMI) of 15.9 kg/m2, 

which corresponded to a BMI z-score of 0.37 (SD 0.72).  

 

No significant differences were found between lower and higher eating frequency 

categories for mean weight, height or BMI (p > 0.05).  Furthermore, the odds of 

eating six or more times per day was not associated with a per unit increase in BMI 

(OR = 0.90; 95% CI 0.67, 1.21; p = 0.478). 
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Figure 5.1 Distribution of eating frequency by day1  

 
1Sample size of day 1 and 2 n = 82, day 3 n = 81. 
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Table 5.2 Anthropometric measurements of 5-year old children (n=82) 
 

 Mean (SD) 

Weight (kg) 20.2 (2.2) 

Height (cm) 113 (5) 

BMI (kg/m2) 15.9 (1.1) 

BMI z-score1 0.37 (0.72) 

1 BMI z-score based on CDC BMI-for-age Growth Charts (range: -1.35, 1.92) (38).  
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The average nutrient intakes of the children are shown in Table 5.3. Mean daily 

intake of energy was 5,793kJ (SD 1,269kJ). Average daily intake of fat, total 

carbohydrate and protein were 51.6 grams, 182.0 grams and 50.8 grams, respectively. 

The mean intake of each child was compared to the Estimated Average Requirement 

(EAR) for 5-year old children to estimate the prevalence of insufficient intakes. Based 

on intake from the 3-day WDR, all children met the EAR for protein. At least 95% of 

children met the EARs for vitamin C, iron and zinc. Calcium was the most 

problematic micronutrient, with only 59% children meeting the EAR of 520mg, 

despite a mean intake of 620mg (SD 247mg). 

 

Due to insufficient evidence, there is no EAR available for fibre so Adequate Intake 

(AI) was presented in this table. It is important to note that the AI cannot be used to 

estimate the likelihood of inadequate nutrient intake as it is likely to exceed needs of 

almost every healthy individual of a specific gender and age group (39)). Because 

mean intake of fibre was only slightly lower than the AI (0.1 grams), it seems likely 

that this population of children have an adequate fibre intake, but no firm conclusions 

can be made.  
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Table 5.3 Child nutrient intake  
 

Nutrient Mean intake (SD) EAR1 AI2 Met EAR 

n (%)3 

Energy (kJ) 5793 (1269)    

Protein (g) 50.8 (14.1) 16  82 (100) 

Fat (g) 51.6 (14.8)    

Fat (%kJ) 32.6 (6.2)    

Carbohydrate (g) 182 (46)    

Carbohydrate (%kJ) 53.7 (7.0)    

Fibre (g) 17.9 (5.0)  18  

Sugars (g) 79.3 (27.2)    

Added sugars (g) 31.0 (17.3)    

Calcium (mg) 620 (247) 520  48 (59) 

Iron (mg) 8.88 (3.55) 4  80 (98) 

Vitamin C (mg) 73.4 (36.7) 25  78 (95) 

Zinc (mg) 6.58 (2.20) 3  81 (99) 

1 Estimated Average Requirement (EAR) = average nutrient intake for a specific 

gender and age group estimated to meet the needs of half of all healthy individuals 

(39). 

2 Adequate Intake (AI) = average nutrient intake approximated from intakes of 

healthy individuals of a gender and age group, i.e. used where no estimated 

requirement can be set (39). 

3 Percentage of children who met the recommendation based on 3-day WDR. 
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The association between eating frequency and nutrient intake is shown in Table 5.4. 

In this analysis, 942kJ more energy was consumed on days with at least six EOs 

compared to days with fewer EO (p < 0.001). Similarly, total gram intake of 

carbohydrates, including fibre, sugars and added sugars were higher (p ≤ 0.001). 

Children who ate more often also consumed 6.7 grams more protein on average, 

compared to less frequent eaters. The only macronutrient that was not found to be 

significantly associated with eating frequency was total fat intake (4.8 (95% CI -0.8, 

10.4) p = 0.094). Despite the differences in total nutrient intake, there were no 

significant differences in the percentage of energy contributed by protein, 

carbohydrate, fat or added sugar (p = 0.805, p = 0.182, p = 0.192, p = 0.220 

respectively).  

 

Four micronutrients were also included in this analysis. Calcium intake appeared to be 

positively associated with increased eating frequency, with a mean difference of 

209mg (95% CI 139, 280, p < 0.001). Iron intake was also higher on days where food 

was consumed more frequently (1.33 (95% CI 0.10, 2.56) p = 0.034) whereas no 

significant difference was observed for vitamin C (-2.5 (95% CI -15.9, 10.9) p = 

0.717) or zinc (0.68 (95% CI -0.09, 1.44) p = 0.085) intake. 
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Table 5.4 Relationship between eating frequency and nutrient intake  
 

 ≤ 5 EO/day 

n = 571 

≥ 6 EO/day 

n = 681 

Mean difference 

(95% CI)2 

p-value 

Energy (kJ) 5336 (1888) 6139 (1258) 942 (496, 1387) <0.001 

Protein (g) 47.7 (22.0) 53.6 (15.4) 6.7 (2.2, 11.3) 0.004 

Protein (%kJ) 15.1 (4.8) 14.9 (2.7) -0.1 (-1.0, 0.8) 0.805 

Fat (g) 49.6 (23.0) 53.2 (15.8) 4.8 (-0.8, 10.4) 0.094 

Fat (%kJ) 33.6 (9.2) 32.0 (6.5) -1.5 (-3.8, 0.7) 0.182 

Carbohydrate (g) 162 (59) 196 (47) 38 (23, 54) <0.001 

Carbohydrate (%kJ) 52.5 (10.3) 54.3 (6.9) 1.7 (-0.8, 4.2) 0.192 

Fibre (g) 16.3 (6.2) 19.2 (6.6) 2.8 (1.1, 4.6) 0.001 

Sugars (g) 62.5 (26.6) 89.2 (28.0) 29.2 (20.6, 37.8) <0.001 

Added sugars (g) 23.2 (18.2) 36.7 (20.5) 14.7 (8.1, 21.3) <0.001 

Added sugars (%kJ) 8.3 (10.0) 9.7 (4.7) 1.36 (-0.81, 3.53) 0.220 

Calcium (mg) 488 (264) 696 (253) 209 (139, 280) <0.001 

Iron (mg) 8.16 (4.60) 9.33 (3.79) 1.33 (0.10, 2.56) 0.034 

Vitamin C (mg) 74.3 (48.0) 70.0 (37.5) -2.5 (-15.9, 10.9) 0.717 

Zinc (mg) 6.38 (3.60) 6.84 (2.23) 0.68 (-0.09, 1.44) 0.085 

1 n = 57 reported ≤ 5 EO/day on at least one day of their 3-day WDR. n = 68 reported 

≥ 6 EO/day on at least one day of their 3-day WDR. Means (SD) were calculated for 

days that met the criterion (≤ 5 EO/day and ≥ 6 EO/day) only. If more than one day 

met criteria for an individual, the mean of multiple days was used.  

2 Mean difference (95% CI) found using mixed regression with ID number as a 

random effect to account for repeated measures. 

 

  



36 
 

6. Discussion 

Key findings  

The 5-year old children in this study ate 6.1 times per day on average, as reported by 

their parents. Eating frequency was not associated with BMI, despite more (15%) 

kilojoules being consumed on higher eating frequency days than lower eating 

frequency days. While the majority of nutrient intakes were higher in total, the 

percentage of energy contributed by carbohydrate, fat and protein were not 

significantly different according to eating frequency. Finally, while more calcium and 

iron were consumed when eating frequency was higher, no differences were found 

with vitamin C or zinc intake. 

 

Eating frequency in 5-year old children 

The New Zealand Ministry of Health recommend that children aged 2 - 18 years are 

given three meals, and offered two to three small snacks at regular times during the 

day (1). Although the present study did not distinguish between meals and snacks, an 

average of 6.1 eating occasions per day is consistent with these New Zealand 

recommendations. This average is somewhat higher than previously reported results, 

with other studies reporting an average eating frequency of 4 - 4.8 eating occasions 

per day (9, 16, 20, 22). The most likely explanation for this discrepancy is the 

difference in how eating frequency is defined. Most of these previously reported 

studies used the more common ‘minimum 50 calories, at least 15 minutes apart’ 

definition (9, 16, 20, 22), whereas the present study captured the parents’ definition of 

eating occasions. There are advantages and disadvantages to the present method, as 
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discussed below in Section 6.5. A second possible explanation may be that New 

Zealand children simply eat more often than their British and Hispanic counterparts 

(9, 16, 20, 22). The majority of children in the present study ate at least twice at 

school (morning tea, lunch and/or ‘brain break’ consisting of nuts or fruit). Combined 

with the typical breakfast, afternoon tea, evening meal and potential dessert/before-

bed snack, this easily equates to the observed six eating occasions as is recommended 

by the Ministry of Health (1). 

 

BMI and eating frequency 

Despite a considerably higher energy intake, eating frequency was not significantly 

associated with BMI z-score in this study. This is a less-common finding in the 

literature, with only a few studies reporting no association (17, 20). Despite finding a 

positive association in adolescents, Murakami and Livingstone reported no 

association between BMI z-score and eating frequency in children (4 - 10 years) (17). 

This association remained non-significant when possible over- and underreporters 

were excluded. The authors did this by further analysing only ‘acceptable reporters’ – 

participants with a ratio of energy intake to estimated energy requirements (EI:EER) 

within predefined acceptable reporting ranges (17). A later study by Murakami and 

Livingstone found a positive association after adjusting for EI:EER in children (18). 

We did not adjust for EI:EER in the present study due to time constraints. 

 

While this lack of relationship between BMI and eating frequency is surprising, there 

are some potential explanations. Evidence shows that younger children tend to be 

better compensators, meaning they adjust intake dependent on the energy density of 

the previous eating occasion (41-43). Alternatively, while BMI is relatively easy to 
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measure well, energy intake is much more complex and many different factors can 

influence intake and recording of intake. Furthermore, weight is dependent on long-

term energy intake, yet in this study (and others like it), we only collected 3-days of 

dietary intake data. Physical activity could also explain the lack of relationship. There 

is a possibility that some children ate more often because of more frequent or 

prolonged physical activity compared to other children, i.e. they used more energy 

and therefore consumed more. Physical activity was not measured in this study and 

therefore this theory cannot be ruled out. 

 

Ultimately, while this study found no association between BMI and eating frequency, 

confounding factors such as physical activity and EI:EER need to be adjusted for in 

future analyses.  

 

Nutrient intake and eating frequency 

Perhaps not surprisingly, children who ate at least six times per day consumed 15% 

more energy than those eating five or fewer times per day. This is consistent with 

existing literature, as the majority of studies reported a 15-25% higher energy intake 

in the most frequent eaters (9, 14, 17).  

 

In the present study, children consumed a similar proportion of macronutrients, 

regardless of eating frequency. Varying results have been reported in the literature 

regarding macronutrients and percentage contribution of macronutrients to energy 

intake in relation to eating frequency. House et al (9) also found no differences in 

percentage, while other studies reported differences in the percentage of fat and 

protein consumed by different groups (14, 17). However, these varying findings are 
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difficult to compare as each study used different criteria to define ‘frequent vs. 

infrequent eaters’ or ‘high vs. low eating frequency’. For example, frequent/high 

eating frequency has ranged from three to six or more eating occasions between 

individual studies, meaning that ‘low’ eating frequency can conceivably equal ‘high’ 

eating frequency in a different study. Therefore, not only is there a need for an agreed 

eating frequency definition, but also set parameters of what determines low, normal or 

high eating frequency in children. Based on the New Zealand recommendations, for 

example, 1-3 EO would be low/infrequent eating, 4-6 EO would be normal and 7 or 

more EO per day would be high/frequent eating.  

 

An interesting finding of this study was that although 14.7 grams more added sugar 

was consumed on days when eating frequency was higher, this was not statistically 

significant for percent of energy intake. Although this means intake of added sugars 

rose proportionally with energy intake, children eating six or more times a day still 

consumed more added sugar than children who ate less frequently. This is a concern 

given that added sugars offer no nutritional benefit, and furthermore are linked to 

obesity and poor dental health (44). Consumption of added sugars was 8.3% and 9.7% 

of total energy in the lower and higher eating frequency categories, respectively. 

While this may appear to be below the upper recommendation from the World Health 

Organisation (WHO), it is likely that at least the more frequent eaters are exceeding 

this guideline, given that the present study only analysed added sugars, and not intake 

of free sugars, and reports a mean value so intake would have been higher on many 

days.  
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To the candidate’s knowledge, micronutrient intake and total eating frequency has not 

been previously investigated. The present study found that more frequent eating was 

associated with a 14% higher iron (1.33mg) and 43% higher calcium (206mg) intake. 

While the difference in iron was likely due to differences in energy intake, the 

considerably higher calcium intake may be of clinical significance. This is an 

important finding, given that only 59% children in this study met the EAR for calcium 

– considerably lower than the 2002 national average (45). These findings suggest that 

when children eat more frequently, they may reach for calcium-rich foods such as 

milk, yoghurt and other dairy products (1). Food groups were not analysed in this 

study, but this could be an area of interest for future research.  

 

Strengths and limitations  

This study had a number of strengths and limitations. A strength of this study was the 

sample size. While 14 participants were recruited in this phase, the candidate was able 

to combine data with previous students for a final sample size of 82 children from 

three main centres in New Zealand. This also gave a wider representation of 5-year 

old children, as well as seasonal variation in eating habits. Another strength is the 

high rate of completion of all three recording days, with only one participant 

recording fewer days. The identification of sick days can also be considered a strength 

of this study. Children were unwell on 11% of all recording days, however appetite 

was only decreased on 4% of total days (10 occasions). All recording days were 

included in an effort to capture a true reflection of eating frequency, rather than only 

the ‘ideal’ pattern. While these data were important to report, they are unlikely to 

have significantly altered the results. 
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A potential limitation of this study is the definition of eating frequency used. Few 

studies have used a self- or parent-defined eating frequency (11, 13, 15). This 

definition is not time bound and lacks a minimum energy requirement per eating 

occasion, as recommended by Gibney and Wolever (29). However, given that there is 

no consensus on the correct approach to use, this more pragmatic approach was 

trialled to increase the practicality and applicability of the outcomes. The use of a 

parent-defined eating frequency also reduces the complications in relaying findings to 

parents that would typically occur with a more scientific definition, and would mean 

that resulting advice would be directly applicable to family eating habits and lifestyle. 

In the future, it may be beneficial to use a parent-defined eating frequency in 

conjunction with a more scientific definition to examine if and how this influences the 

findings. Another potential limitation of this study was that we split the data into 

categories of eating frequency using each day of WDR data as an independent source. 

In reality, this meant that about half of the children were included in both the lower 

and higher eating frequency categories (if low frequency one day and high the next 

for example). Although this meant we were comparing data from the same child, it 

also allowed us to use all available data, and account for the high variation within an 

individual that using an average eating frequency per child might otherwise mask. 

This method means the data were focussed on eating frequency, rather than a mean 

over the three days, and increased the power of this study by utilising the multiple 

WDR days. Recruitment bias is also a limitation of this study, as the participants were 

self-selected and may have different eating patterns to the general population. Another 

potential limitation of this study could be the sampling of ‘healthier’ children. The 

BMI z-score data suggest that the majority of children were not overweight, and in 

addition, that the parents tended to be older. Although no data were collected on 
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education or whether parents were more health-conscious, the BMI z-scores suggest 

the children may not reflect the full range of BMIs in the population. As a result, it is 

possible that a relatively narrow range of BMI values, and differences in physical 

activity levels may have resulted in eating frequency being associated with higher 

energy intake, but no significance difference in BMI. Other limitations include the 

lack of measurement for over- or underreporting with EI:EER and the lack of 

adjustment for confounding factors, especially physical activity. Unfortunately, these 

were unavoidable due to time constraints and the nature of this study, but would be 

important to investigate in future studies. 

 

Conclusion  

Eating frequency in this sample of 5-year old children appears to be consistent with 

the Ministry of Health guidelines of six eating occasions per day (1). Despite being 

associated with higher energy intake, eating frequency was not related to BMI in this 

study, however further research should be conducted to adjust for possible 

confounders. These results suggest that having six or more eating occasions has no 

harmful effect on BMI, at least in this sample of children. Parents should follow the 

present Ministry of Health guidelines regarding eating frequency, and provide their 

children with healthy, nutritious foods at all meal and snack times to help them 

achieve a healthy weight with optimal growth and development.  
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7. Application to Dietetics 

The results of this study provide valuable insight into the eating habits of 5-year old 

New Zealand children. It demonstrates to dietitians the variability in eating frequency 

and the associations between eating frequency and nutrient intake.  

 

This study suggests that when children eat or drink six or more times per day, their 

energy intake is higher. Surprisingly this appeared to have no influence on BMI. If 

this result was repeated in other studies, it would suggest that young children may be 

effective compensators by eating in response to their energy output (41). As children 

start school at 5-years of age in New Zealand, their eating patterns may begin to 

change with the increased structure and limited ability to eat whenever they feel 

hungry. While this may be beneficial for many children, as children age it may 

encourage eating when not hungry – potentially resulting in a positive energy balance. 

Dietitians may be able to provide before-school education to parents to encourage 

listening to hunger cues to help children continue these healthy habits throughout their 

schooling.  

 

Eating frequency was also associated with higher total and added sugars intake in this 

sample. While the percentage of total energy from carbohydrate was similar in the 

two eating frequency groups, more frequent eating was associated with significantly 

more total and added sugars. Sugar intake is very topical at the moment, creating 

interest in the media, and concern amongst health professionals and researchers. 

Foods containing free or added sugars often lack nutritional benefit, increase energy 

intake, damage teeth, and can displace intake of healthier food and beverages. The 
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World Health Organisation (WHO) have developed a recommendation regarding 

sugar intake – strongly recommending intakes less than 10% of total energy from free 

sugar (i.e. added sugars, and sugars in fruit juices, concentrates, honey and syrups), 

and suggesting intakes should ideally be reduced to less than 5% (44). Unfortunately, 

the results of this study cannot be directly compared to these recommendations as 

only added sugars were analysed. However, given that lower and higher eating 

frequency was associated with 8.3% and 9.7% of total energy from added sugar on 

average, it is very likely that at least the more frequent eaters exceeded these 

recommendations. Some of the children in this study consumed chocolate, muesli 

bars, juice, and fizzy drinks as a separate eating occasion. The Ministry of Health 

recommend to avoid eating more than six meals or snacks per day due to the risk of 

dental caries associated with grazing (1). The fact that these additional eating 

occasions are high in sugars would likely only worsen this risk. Dietitians will be able 

to use the findings of this study to encourage parents to offer healthy snacks to their 

children with easy and healthy food swaps. As many children will not have contact 

with a dietitian, this may be more practical as a public health campaign. A dietitian-

run campaign could recommend swapping such foods to fruit, nuts, milk and water, 

and suggesting other healthy, low-added sugar options for children.  

 

Calcium intake was also higher with higher eating frequency, but only 48 children 

(59%) in this sample met the EAR, further suggesting the need to promote healthy 

nutrient-dense options for children. This high prevalence of inadequate intake is 

concerning as it could prevent children meeting their peak bone mass, increasing their 

risk of fractures and osteoporosis in later life (1, 46). Low-fat dairy products such as 

milk and yoghurt, and wholegrain bread are examples of calcium-containing foods 
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that should be promoted for children. Dietitians could include promotion of these 

foods in the proposed childhood healthy eating campaign, emphasising the importance 

and benefits of calcium for teeth and bone health.  

 

In summary, this study has provided valuable information regarding eating frequency 

and nutrient intake in 5-year old New Zealand children. Dietitians could utilise this 

information to encourage healthy eating for children at both a clinical and national 

public health level.  
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Appendix A  

Supplementary Table 1. Eating frequency and body composition in children 

Author Participants Methods Main findings 

Barba, 2006 

(8) 

6-11 years, 

n=3,668 

- Cross-sectional survey. 

- Parents reported food intake 

via questionnaire, outlining 

breakfast, mid-morning snack, 

lunch, mid-afternoon snack, 

dinner and/or milk before bed 

(maximum=6).  

- Weight, height and waist 

circumference measured. 

- Eating frequency was 

inversely associated with 

BMI and waist 

circumference. 

- BMI reported as 1.7 

units lower in children 

who ate 5+ meals, 

compared to 3 or less.  

Coppinger, 

2012 (20) 

10-13 years, 

n=264 

- Cross-sectional study. 

- 3-day diet record. 

- Children recorded their 

intakes for 3 days. Diary 

contained prompts, such as 

‘What did you have for 

breakfast?’ ‘Did you have any 

snacks today?’. 

- Measured height and weight. 

- Found no relationship 

between BMI z-score 

and eating frequency.  

 

House, 2014 

(19) 

8-18 years, 

n=185, 

overweight 

- Cross-sectional study. 

- Two to three 24-hour diet 

recalls. 

- Eating occasion = any food 

or drink at least 50 calories 

and at least 15 minutes from 

last eating occasion.  

- Dichotomized into ‘meal 

skippers’ (<3 eating occasions) 

and normal/frequent eaters (3+ 

eating occasions per day).  

- Eating frequency was 

not significantly 

associated with BMI. 

- Number of eating 

occasions were 

negatively associated 

subcutaneous adipose 

tissue.  

- Meal skippers had 24% 

more visceral adipose 

tissue. 
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House, 2015 

(9) 

8-18 years, 

n=191,  

overweight 

- Cross-sectional study. 

- Two to three 24-hour diet 

recalls. 

- Eating occasion = any food 

or drink at least 50 calories 

and at least 15 minutes from 

last eating occasion. 

- Categorised as infrequent (<3 

occasions/day) or frequent (3+ 

occasions/day) eaters 

- Frequent eating was 

associated with 0.2 lower 

BMI z-score and 9cm 

smaller waist 

circumference, compared 

to infrequent eaters.  

Jennings, 

2012 (16) 

9-10 years, 

n=1,700 

- Cross-sectional study. 

- 4-day diet record. 

- Children (with parental 

assistance) recorded food and 

drink consumption between 6-

9am (breakfast), 9am-12pm, 

12pm-2pm (lunch), 2-5pm, 5-

8pm (dinner), 8-10pm, 10pm-

6am.  

- Eating frequency was defined 

as number of time periods in 

which a child would eat/drink 

in (maximum=7) 

- Measured height and weight 

for BMI, as well as waist 

circumference. 

- In healthy-weight 

children increased eating 

frequency was associated 

with improved body 

weight, BMI and waist 

circumference 

(approximately 2.4% 

decrease in body weight, 

1% BMI z-score) per 

one-unit increase in 

eating frequency. 

- In centrally-obese 

children, increased eating 

frequency was associated 

with higher BMI z-scores 

scores (1%) and waist to 

height ratios per one-unit 

increase in eating 

frequency. 

- Overall there was no 

significant association 

between BMI and eating 

frequency. 
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Kontogianni, 

2010 (10) 

3-18 years, 

n=1,305 

- Cross-sectional study. 

- 24-hour recall. 

- Self-reported height and 

weight. 

- Eating episode = any 

food/drink at least 15 minutes 

since previous episode.   

- BMI was negatively 

associated with eating 

frequency (r=-0.26).  

Lioret, 2008 

(11) 

3-11 years, 

n=748 

- Cross-sectional study. 

- 7-day diet record. Estimated 

with portion size photographs. 

- Self-reported height and 

weight.  

- Children younger than 10 

years had parental help for 

food records. 

- No specific definition of 

‘eating episode’. 

- Children were 56% less 

likely to be overweight if 

they consumed the most 

number of eating 

episodes (~28/week). 

Mota, 2008 

(12) 

13-17 years, 

n=886 

- Cross-sectional study. 

- Weight and height measured.  

- Questionnaire about “meal” 

frequency (maximum=6). 

Defined as breakfast, lunch, 

dinner and small snacks such 

as mid-morning, mid-

afternoon and evening. 

- Meal frequency 

significantly associated 

with BMI in girls and 

boys (bivariate analysis). 

- In logistic regression 

analysis, additional meal 

occasion was only 

significantly associated 

with males who 

consumed 4 meals/day.  
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Murakami, 

2014 (17) 

 

 

4-10 years 

n=818 and 

11-18 years 

n=818  

- Cross-sectional study. 

- 7-consective day diet, 

weighed/records by the child 

and/or parents.  

- Eating occasion = any 

occasion when food/drink was 

consumed at least 15 minutes 

apart >210kJ.  

- Measured height, weight and 

waist circumference. 

- No association between 

eating frequency and 

BMI z-score in children. 

- Positive association in 

adolescents. 

Murakami, 

2016 (18) 

6-11 years 

n=4346 and 

12-19 years 

n=6338 

- Cross-sectional study. 

- Two 24-hour diet recalls – 

parents assisted 6-11 year olds. 

- Eating occasion = any 

occasion when food/drink was 

consumed at least 15 minutes 

apart >210kJ.  

- Measured height, weight and 

waist circumference. 

- No significant 

association found 

between BMI, 

overweight, abdominal 

obesity or waist 

circumference in 

children with adjustment 

for confounders. 

- However, when 

additionally adjusted for 

EI:EER, a positive 

association was observed 

in children only. 

Nicklas, 2003 

(15) 

10 years, 

n=1,562 

- Cross-sectional study. 

- 24-hour diet recall. 

Conducted follow up phone 

calls with parents for 

recipes/brand names that 

children did not recall.  

- Measured height and weight. 

- No significant 

association between 

obesity and total eating 

frequency. 
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Ritchie, 2012 

(13) 

 

9-10 years to 

19-20 years, 

girls, n=2,372 

- 10-year prospective study.  

- 3-day diet record. 

- Eating episode = all foods 

and beverages at a single clock 

time, regardless of 

amount/type of food. 

- Lower eating frequency 

associated with greater 

BMI and waist 

circumference across the 

10 years. 

Zerva, 2007 

(14) 

9-12 years, 

n=161 

- Cross-sectional study. 

- 3-day diet record (with 

parental assistance). 

- Estimated with portion size 

photographs.  

- Measured weight and height 

and multiple skinfold sites. 

- Number of eating 

episodes inversely 

associated with sum of 

skinfolds and percentage 

body fat (5% decrease in 

children with the most 

eating episodes). 

- No difference between 

genders. 
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Appendix B 

Supplementary Table 2. Eating frequency and nutrient intake in children 

Author Participants Methods Main findings 

Evans, 

2015 (27) 

9-15 years, 

n=176 

- Cross-sectional study. 

- Two 24-hour weekday diet 

recalls completed by the 

child of breakfast, lunch, 

dinner, snack or other. 

- Categorised as infrequent 

(1-3), average (4) or 

frequent (5+ meals/snacks 

per day). 

- Assessed diet quality with 

healthy eating index score. 

- Infrequent eaters ate 700 

calories less than average 

and frequent eaters per day. 

- Eating frequently was 

positively associated with 

diet quality when adjusted 

for maternal education, 

physical activity, access to 

free/reduced cost lunch in 9-

11 year olds. 

House, 

2014 (19) 

8-18 years, 

n=185 

- Cross-sectional study. 

- 24-hour diet recall (2-3 per 

child). 

- Eating occasion = any food 

or drink at least 50 calories 

and at least 15 minutes from 

last eating occasion.  

- Dichotomized into ‘meal 

skippers’ (<3 eating 

occasions per day) and 

normal/frequent eaters.  

- Calculated % caloric intake 

for nutrients. 

- Eating frequency was 

positively associated with 

energy, carbohydrate, total 

sugar and dietary fibre 

intake, and negatively 

correlated with total fat 

intake. 

- Meal skippers consumed 

significantly less energy and 

total protein per day 

compared to normal/frequent 

eaters.  

- No significant difference 

with other nutrients. 
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Jennings, 

2012 (16)  

9-10 years, 

n=1,700 

- Cross-sectional study. 

- 4-day diet record 

(estimated weights). 

- Children (with parental 

assistance) recorded food 

and drink consumption 

between 6-9am (breakfast), 

9am-12pm, 12pm-2pm 

(lunch), 2-5pm, 5-8pm 

(dinner), 8-10pm, 10pm-

6am.  

- Eating frequency was 

defined as number of time 

periods in which a child 

would eat/drink in 

(maximum=7). 

- More frequent eaters ate 

snacks lower in energy, but 

higher in carbohydrate, fruit 

and vegetables and fibre 

compared to less frequent 

eaters. 

- More frequent eaters also 

ate breakfasts lower in 

energy and total fat but 

higher in CHO, compared to 

less frequent eaters.  

Murakami, 

2016 (22) 

4-10 years 

n=818 and 11-

18 years n=818  

- Cross-sectional study. 

- 7-consective day diet, 

weighed/records by the child 

and/or parents.  

- Eating occasion = any 

occasion when food/drink 

was consumed at least 15 

minutes apart >210kJ.  

 

- Eating frequency was 

positively associated with 

energy intake, dairy, 

confectionary and soft drink 

intake. 

- Eating frequency was 

significantly inversely 

associated with legume, 

cereals, fish and meat 

consumption. 

- Eating frequency was 

positively associated with 

total sugar intake, and 

negatively associated with 

protein, PUFA, starch and 

fibre intake.   
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Zerva, 

2007 (14) 

9-12 years, 

n=161 

- Cross-sectional study. 

- 3-day diet record (with 

parental assistance). 

- Estimated with portion size 

photographs.  

- Categorised into 3 tertiles: 

Infrequent eaters (<4.1 

eating occasions), most 

frequent (5.5+ eating 

occasions per day).  

- Frequent eaters consumed 

significantly more calories 

than infrequent eaters (2077 

calories, 1813 calories 

respectively).  

- Frequent eaters also 

consumed a higher 

carbohydrate to fat ratio.  
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Appendix D 

Study: EAT5   Version 4 

Prepared by: Lucy Kennedy  11 July 2016 

    Protocol is based on the EAT5 Advertising protocol, prepared by Renee Yu  

 

P1. Advertising protocol 

 

Objectives 

1. To identify locations for recruitment advertising that parents of five-year old children 

are likely to see 

2. To gain permission to advertise in these locations 

3. To distribute posters and emails 

4. To arrange meetings in person with mothers and parenting groups 

 

Step - Before 

 

Equipment required: 

- Posters 

- Blue tack 

- Drawing pins 

- Cellotape 

 

Step - During 

 

a) Putting up posters in public spaces 

Permission is to be obtained, and posters are to be distributed to the following public 

spaces: 

o University of Otago, Wellington 

o Other universities in Wellington 

o Wellington Hospital 

o Local supermarkets 

o Local cafes and take-away stores 

o Local GP practices 

o Local dairies 

o Community Centre noticeboards  

o Chipmunks 

o Children clothing stores 

 

b) Putting up a notice on public Facebook pages and online websites 

o Wellington Parents 

o Wellington Mums 

o Vic Deals 
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Study: EAT5   Version 4 

Prepared by: Lucy Kennedy  11 July 2016 

    Protocol is based on the EAT5 Advertising protocol, prepared by Renee Yu  

 

Ask permission to advertise: 

In person: 

Hi, my name is Lucy Kennedy, I’m a Masters student at the University of Otago in 

Wellington. I’m studying the food intake of five-year olds and I need to recruit 30 parents to 

take part in the study. 

 

Would it be possible to put a recruitment poster in/on (name specific locations of place)? 

 

Thank you. 

 

By email: 

To Whom It May Concern (or Dear name if known), 

 

My name is Lucy Kennedy. I am a student dietitian doing my Masters degree through the 

University of Otago, Wellington. I am studying the food intake of five-year olds, and I need 

to recruit 30 parents to take part in the study. 

 

I am hoping it would be possible to put up recruitment posters (see attached) in (name 

specific locations) of your (practice, library, etc.). I would very much appreciate it if you 

could let me know whether this would be acceptable, and whether you have any rules about 

poster placement that I should follow. 

 

Thank you for your time. Please do not hesitate to contact me if you have any questions. 

 

Kind regards, 

 

Lucy Kennedy 

Student Dietitian, Department of Human Nutrition 

kenlu180@student.otago.ac.nz 

 

Follow-up phone call: 

If emails have not been replied to after three-days, ring the respective settings to see if they 

got my email enquiry. 

 

c) Email sent to all University of Otago staff based at the Wellington campus 

See recruitment protocol page. 
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Study: EAT5   Version 4 

Prepared by: Lucy Kennedy  11 July 2016 

    Protocol is based on the EAT5 Advertising protocol, prepared by Renee Yu  

 

Step - During 

 

a) Complete Advertising Tracking Sheet I (posters) 

o Person giving permission 

o Number of posters put up and where 

o Date put up, date to check/replace 

 

 

b) Complete Advertising Tracking Sheet II (emails/phone call recruitment) 

o Person emailed/called/visited 

o Contact details 

o Date contact made, date of next attempt (if contact unable to be made) 

o Outcome 

o Date and venue of meeting 

o Comments 
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Appendix E 

Study: EAT5   Version 4 

Prepared by: Lucy Kennedy  11 July 2016 

    Protocol is based on the EAT5 Recruiting protocol, prepared by Renee Yu  

 

P2. Recruitment Protocol 

 

Objectives: 

1. To ensure uniform recruitment procedures among participants 

2. To ensure the safety of the participants throughout the study 

3. To distribute information sheets, consent forms, letter, and map within one week of 

first contact 

4. To make the first appointment 

 

Steps – Before 

 

Equipment required: 

- Tracking sheet 

- Adult information sheet 

- Child information sheet 

- Consent forms  

- Diary 

 

Check student email account twice a day from Monday to Friday and check cell phone 

regularly. 

 

Steps – During 

 

a) Email response: 

o Respondents will email me at kenlu180@student.otago.ac.nz if they are 

interested in being part of the study.  

o Respondents will receive a reply email giving them further details about the 

study and attaching the information sheet and consent form. 

o Respondents will be asked to reply to the email with phone number and postal 

address. 

Respondents will be expected: 

- To receive a phone call (not more than two days after they replied) from me to check their 

eligibility and arrange a time for the first appointment. 

 
 

Recruitment participants: 

Parents of five-year old (59-72 months) children (n = 25-30) 
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Study: EAT5   Version 4 

Prepared by: Lucy Kennedy  11 July 2016 

    Protocol is based on the EAT5 Recruiting protocol, prepared by Renee Yu  

 

- To receive a hard copy of the information and consent forms, cover letter, and map within 

one week of first contact. 

 

If all participant positions have been occupied, further respondents will receive a reply email 

that will explain that they are on a waiting list. 

 

Responding to email enquiries: 

Dear (name), 

 

Thank you for your interest in taking part in the EAT5 study. 

 

Attached is an information sheet and consent form with further details about the study and 

what is involved. 

 

Please reply to this email with your: 

Phone number - 

Postal address – 

Best time to call - 

 

I will then call you to confirm whether you would like to take part, and if so, to check your 

eligibility and arrange a time to meet. I will also post a hardcopy of the information sheet and 

consent forms for you to fill out once your participation in the study is confirmed. 

 

Please do not hesitate to contact me if you have any questions. 

 

Kind regards, 

Lucy Kennedy 

Student Dietitian, Department of Human Nutrition 

kenlu180@student.otago.ac.nz 

 

If all participant positions have been occupied, 

Dear (name), 

 

Thank you for your interest in taking part in the EAT5 study. Unfortunately, all our 

participant positions are full at the moment; however we will keep your name on our waiting 

list if a position becomes available. 
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Study: EAT5   Version 4 

Prepared by: Lucy Kennedy  11 July 2016 

    Protocol is based on the EAT5 Recruiting protocol, prepared by Renee Yu  
Thank you very much. 
 

Kind regards, 

Lucy Kennedy 

Student Dietitian, Department of Human Nutrition 

kenlu180@student.otago.ac.nz 

 

Follow up phone call: 

Hi I’m Lucy Kennedy calling from the EAT5 Study. Thank you for your interest in taking 

part in the study. Is now a good time for you to talk? 

 

If NO - when would be a good time for me to call back? 

 

If YES - would you like me to explain some more about the study? 

 

I am looking at the food intake of five-year olds as part of my Masters degree. 

 

Would you like me to tell you very briefly what would be involved in taking part? 

- Before our first meeting I will post you the information sheet and consent forms and 

ask you to read them and fill them out. 

- At our first meeting, I will ask you to fill out a food questionnaire about what your 

child has eaten over the past month, and ask some brief questions about you and your 

family. I will also measure your child’s weight and height. This appointment will take 

about an hour at the most. 

- I will also show you how to weigh and write down what your child eats for three days 

over the next month. 

- At the second meeting, I’ll collect the food diary, and ask you to fill in the food 

questionnaire for a second time. This second appointment should take about half an 

hour of your time. 

  

We will be giving parents a grocery voucher of up to $25 dollars as a thank-you for taking 

part. 

 

Does that all sound alright with you? 

 

If NO – Thank you for your time today 

 

If YES – can I ask you a few questions to check that you are eligible to take part? 

 

- When is your child’s birth date? 
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Study: EAT5   Version 4 

Prepared by: Lucy Kennedy  11 July 2016 

   Protocol is based on the EAT5 Recruiting protocol, prepared by Renee Yu 

 

o If your child was born before June 2010 – unfortunately you are not able to 

participate because your child is outside our age range. Thank you very much 

for your interest though. 

o If your child was born after October 2011 - unfortunately you are 

not able to participate at the moment because your child is too young. Thank 

you very much for your interest in the study. 

o If your child was born between 12th June 2010 and 2nd October 2011 – Thank 

you. 

- Is your child affected by any health condition that would affect his eating and growth? 

 

If YES – unfortunately you are not able to participate. Thank you very much for your 

interest though. 

 

If NO – you are eligible to take part 

 

- Ask if have any questions 

- Ask if want to participate 

 

If NO – Thank you for your time today 

 

If YES – 

 

- Arrange time for first appointment 

- Tell them that a copy of the information sheets, and consent forms will be posted to 

them shortly 

- Ask them to read the information sheet and read the child information sheet to their 

child, sign the consent forms if they are willing to participate and bring them to the 

first appointment. 

- Do you mind me asking what your child’s name is? 

 

If MAYBE – follow-up with a phone call within a week 

 

- Thank them for their interest 

 

b) Phone response: 

o Respondents will call me if they are interested in being part of the study 
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Study: EAT5   Version 4 

Prepared by: Lucy Kennedy  11 July 2016 

    Protocol is based on the EAT5 Recruiting protocol, prepared by Renee Yu 

 

o I will: 

- Explain study in more detail 

- Check respondent’s eligibility 

- Ask for respondent’s email address, postal address, and phone number 

- Arrange a time for the first appointment 

o Respondents will be expected to receive a hard copy of the information and 

consent forms within one week of first contact 

 

Picking up phone calls 

Hi, thank you for calling and showing an interest in our study. 

 

My name is Lucy Kennedy. I’m doing the EAT5 Study looking at the food intake of 5 year 

olds as part of my Masters degree. 

 

Would you like me to tell you very briefly what would be involved in taking part? 

 

- Before our first meeting I will post you the information sheet and consent forms and 

ask you to read them and fill them out. 

- At our first meeting I will ask you to fill out a food questionnaire about what your 

child has eaten over the past month, and ask some brief questions about you and your 

family. I will also measure your child’s weight and height. This appointment will take 

about an hour at the most. 

- I will also show you how to weigh and write down what your child eats for three days 

over the next month. 

- At the second meeting, I’ll collect the food diary, and ask you to fill in the food 

questionnaire for a second time. This second appointment should take about half an 

hour of your time. 

 

We will be giving parents a grocery voucher of up to $25 dollars as a thank-you for 

taking part. 

 

Does that all sound alright with you? 

 

If NO – Thank you for your time today 

 

If YES – can I ask you a few questions to check that you are eligible to take part? 
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Study: EAT5   Version 4 

Prepared by: Lucy Kennedy  11 July 2016 

    Protocol is based on the EAT5 Recruiting protocol, prepared by Renee Yu  

 

- When is your child’s birth date? 

o If your child was born before June 2010 – unfortunately you are not able to 

participate because your child is outside our age range. Thank you very much 

for your interest though. 

o If your child was born after October 2011 - unfortunately you are 

not able to participate at the moment because your child is too young. Thank 

you very much for your interest in the study. 

o If your child was born between 12th June 2010 and 2nd October 2011 – Thank 

you. 

- Is your child affected by any health condition that would affect his eating and growth? 

 

If YES – unfortunately you are not able to participate. Thank you very much for your 

interest though. 

 

If NO – you are eligible to take part 

- Ask if have any questions 

- Ask if want to participate 

 

If NO – Thank you for your time today 

 

If YES – 

- Arrange time for first appointment 

- Tell them that a copy of the information sheets, and consent forms will be posted to 

them shortly 

- Ask them to read the information sheet and read the child information sheet to their 

child, sign the consent forms if they are willing to participate and bring them to the 

first appointment. 

- Do you mind me asking what your child’s name is? 

 

If MAYBE – follow-up with a phone call within a week 

- Thank them for their interest 

 

c) Recruit through University email 

Dear all, 

 

My name is Lucy Kennedy and I am a student dietitian from the Department of 

Human Nutrition at the University. I am currently doing the EAT5 study as part of my 

Master of Dietetics degree. The EAT5 study is looking at the food intake of five-year-

old school children in Wellington. 
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Study: EAT5   Version 4 

Prepared by: Lucy Kennedy  11 July 2016 

    Protocol is based on the EAT5 Recruiting protocol, prepared by Renee Yu  

 

I am writing to ask you if you would be interested in participating in my research 

study. You are eligible to be in the EAT5 study if you have a 5-year-old child who is 

healthy. 

 

If you decide to participate in this study, you will be asked to fill out some 

questionnaires and to weigh and record what your child eats for three days over the 

next month. We will lend you some scales to do this. I will also measure your child's 

height and weight at our first appointment. Attached are our information sheets and 

consent forms with further details about the study and what it would involve. 

 

If you would like to participate, or have any questions about the study, please email or 

call me at kenlu180@student.otago.ac.nz or 027 451 7107. 

 

Thank you very much. 

 

Kind regards, 

Lucy Kennedy 

Student Dietitian, Department of Human Nutrition 

kenlu180@student.otago.ac.nz 

 

Steps - After 

 

a) After email reply: 

Record on participant tracking sheet next to appropriate ID number 

o Parent’s name 

o Email address, postal address and phone number 

o Date of reply 

o Date of giving a phone call (not more than two days) 

 

b) After phone reply: 

Record on participant tracking sheet next to appropriate ID number 

o Parent and child’s name 

o Date, time and outcome of attempt at making contact – allow three attempts 

o Participate (Yes/No/Maybe) 

o Date for first appointment 

o Date to follow up if maybe 
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Study: EAT5   Version 4 

Prepared by: Lucy Kennedy  11 July 2016 

    Protocol is based on the EAT5 Recruiting protocol, prepared by Renee Yu 

 

 

o Eligibility 

o Record reminders/appointments in diary 

 

- Post information and consent forms no more than two days after phone reply. 

 

c) After recruiting in person: 

Record on participant tracking sheet next to appropriate ID number 

o Parent and child’s name 

o Participate (Yes/No/Maybe) 

o Date for first appointment 

o Documents given (information and consent form) 

o Date to follow up if maybe 

o Eligibility 

o Record reminders/appointments in diary 
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Appendix G 

EAT5 Advertising Tracking Sheet - Posters 
 

 Location Quantity Date put up Date to check 
Person giving 

permission 

1.      

2.      

3.      

4.      

5.      

6.      

7.      

8.      

9.      

10.      

11.      

12.      

13.      

14.      

15.      

16.      

17.      

18.      

19.      

20.      

21.      

22.      

23.      

24.      

25.      
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EAT5 Advertising Tracking Sheet – Email/Telephone 
 

 Person contacted Contact details Date Comments 

1.     

2.     

3.     

4.     

5.     

6.     

7.     

8.     

9.     

10.     

11.     

12.     

13.     

14.     

15.     

16.     

17.     

18.     

19.     

20.     

21.     

22.     

23.     

24.     

25.     
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Appendix I 
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Appendix J 
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Appendix K 
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Appendix L 

Study: EAT5   Version 4 

Prepared by: Lucy Kennedy  20 July 2016 

    Protocol is based on the EAT5 First Visit protocol, prepared by Renee Yu  

 

P3a. First Visit Protocol 

 

Objectives 

1. To obtain consent to participate, and collect consent forms 

2. To have demographic questionnaire filled out by participant 

3. To administer FFQ to participant for the first time 

4. To explain and demonstrate to participant how to complete the three day weighed diet 

record 

5. To measure the height and weight of the participant’s child 

6. To leave diet record, scales and batteries with participant 

7. To arrange a time to come back for second FFQ and collection of records 

 

Steps - Before 

 

Equipment required: 

- Diary for appointments 

- Demographic questionnaire 

- Blank diet food record 

- FFQ 

- Plate 

- Bowl 

- Cup 

- Measuring cup 

- Measuring spoons 

- Rice 

- Dietary scales and batteries 

- Calibrated scales 

- Calibrated Stadiometer 

- Pens 

- Colouring in and pencils/toys 

 

o Text /call/email participant the day before to confirm time and place of 

meeting 

o Ensure you are familiar and comfortable with the protocol 

o Record ID number on FFQ and diet record 

o Record dates for diet record to be completed according to weighed diet record 

plan 
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Study: EAT5   Version 4 

Prepared by: Lucy Kennedy  20 July 2016 

    Protocol is based on the EAT5 First Visit protocol, prepared by Renee Yu  

 

Steps - During 

 

1. Introduction 

o Introduce yourself if first contact was not made face to face 

o Thank participant for taking the time to meet today 

o Check they have read and understood the information sheet and whether there 

are any questions 

2. Consent forms 

o Collect forms and put away in a file 

3. Demographic questionnaire 

o Give parent demographic questionnaire to fill out. Collect questionnaire and 

put away in file. 

4. Administering Food Frequency Questionnaire 

o Explain that I will ask the questions and fill it in 

o Explain that there are no right or wrong answers 

o Complete the FFQ according to the instructions preceding the FFQ 

5. Take weight and height of child 

o Refer to P3b, Measurement Protocol 

6. Teach Participant to use the three day weighed diet records and scales 

o Show participants the food diary 

o Get the scales out, show them where the batteries are, and how to use the 

scales. Let them know the batteries may go flat, so they may need to change 

them. Show them how to change batteries if they do go flat. 

Explain: 

o Instructions (see weighed diet records) 

o Demonstrate with the food items; sequential recording and leftovers 

o To fill in the record for three days over the next three weeks. These are the 

days written on the front of the diet record 

o Why it is important to record on these days 

o How to contact me with any questions while filling in the record 

o Finally, that while I realise it may take some time to record what your child 

eats, it is very important that we get a picture of their normal eating patterns, 

so please don’t change what your child would normally eat because of it, and 

please record everything your child eats/drinks on the days you’re recording- 

even if they only have a bite or sip of a food or drink. 

7. Any Questions? 

 

 

 



85 
 

Study: EAT5   Version 4 

Prepared by: Lucy Kennedy  20 July 2016 

    Protocol is based on the EAT5 First Visit protocol, prepared by Renee Yu  

 

8. Wrap up 

o I would like to arrange a time in one month to meet up with you again, to 

collect the food diary, and to ask you to complete the FFQ for the second time. 

Do you know a day and time that would be suitable for you then, or would you 

like me to ring you close to the time? (If they know a time and day, write 

collection date on their food record for them, and record time, date, name in 

my diary. If not, then record a reminder to contact them in diary during the 

third week of food recording) 

o Thank parent for their time today- their participation is extremely helpful to 

this valuable research and is very much appreciated. 

o Leave contact details with parent in case they have further questions 

 

Steps - After 

 

- Filling FFQ, demographic questionnaire and consent forms 

- Record reminder dates in diary according to diet record plan 

- Record next appointment date and reminder 
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Appendix M  

Study: EAT5   Version 4 

Prepared by: Lucy Kennedy  15 August 2016 

    Protocol is based on the EAT5 Second Visit protocol, prepared by Renee Yu  

 

P5. Second Visit Protocol 

 

Objectives: 

5. To administer FFQ to participant for second time 

6. To collect food record and scales from participant 

7. To check answers in diet record 

 

Steps - Before 

 

Equipment required: 

- Diary 

- FFQ 

- Plate 

- Bowl 

- Cup 

- Measuring cup 

- Measuring spoons 

- Rice 

- Pens 

- Grocery voucher 

- Signature form 

 

Ensure you are familiar and comfortable with this protocol. 

 

Steps - During 

 

1. Introduction 

o Thank participant for taking time to come in and meet today 

o Briefly explain what will happen today: 

 Firstly, I will fill out the questionnaire again by asking you questions 

about what foods and how much of them you think your child has 

eaten over the past month 

 After this is completed, I’ll go through the diet record with you to 

ensure everything is OK and collect the scales from you 

2. Administering Food Frequency Questionnaire 

o Explain that I will ask the questions and fill it in 

o Explain that there are no right or wrong answers 

o Complete the FFQ according to the instructions 
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Study: EAT5   Version 4 

Prepared by: Lucy Kennedy  15 August 2016 

   Protocol is based on the EAT5 Second Visit protocol, prepared by Renee Yu 

 

3. Check diet record 

o Ask to see food diary and scales 

o Check to see all columns have been filled in correctly 

o If anything is missing or difficult to understand, ask for clarification 

4. Wrap up 

o Thank the participant for coming in and taking the time to complete the diet 

record 

o Ask the participant to sign the form for their voucher 
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Appendix N 

Dear [Name], 

 

Thank you for being a part of the EAT5 study. 

 

Please find attached [child’s name] growth measurements and nutrient analysis results for 

your information. 

 

The nutrient reference values included in the letter are based on the Nutrient Reference 

Values for Australia and New Zealand children aged 4-8 years. These values can be used as a 

guide taking into account that the food diary you kept reflects the usual intake of [child’s 

name]. For further information, please visit 

http://www.nhmrc.gov.au/_files_nhmrc/publications/attachments/n36.pdf 

 

Adequate intake – above the RDI1 

The results from the food diary you have provided show that your child is having a well- 

balanced diet, with all value of nutrients analysed falling within the recommended ranges.  

 

OR, Possibly an adequate intake – between the RDI1 and EAR2  

The results from the food diary you have provided show that your child is having a well-

balanced diet, with most value of nutrients analysed falling within the recommended ranges. 

[Child’s name] may have a low intake of [nutrients] but this is not a concern as these 

recommendations are set at a level where it covers every child of aged 4-8 years. Each child 

has a different set of requirements where some nutrient values may be higher for some 

children. I have provided a list of some good sources of specific nutrients for your reference. 

 

OR, Low intake – below the EAR2 

The results from the food diary you have provided show that your child may be having a low 

intake of [nutrient]. I have provided a list of some good sources of specific nutrients for your 

reference. 

 

We hope that you find the information useful for you and your family. Once again, thank you 

for taking the time to participate in this important health study. We absolutely could not do it 

without you! 

 

 

Kind regards, 

Lucy Kennedy, Student Dietitian 

Department of Human Nutrition, University of Otago 

kenlu180@student.otago.ac.nz 

 

 

1 RDI refers to the Recommended Daily Intake 

2 EAR refers to the Estimated Average Requirement 
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Growth Measurements 
 

[Child’s name] anthropometric measurement on (dd/mm/yy): 

 

Height (cm) : __________ 

Weight (kg) : __________ 

BMI (kg/m2): __________ 

 

Please plot the measurements appropriately in the Well Child Tamariki Ora My Health Book 

for your use. If you have any concerns regarding the measurements, please check with your 

General Practitioner at your next visit. 
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Nutrient Analysis 
 

Nutrient  

Estimated 

Average 

Requirement, 

EAR (per 

day) 

Recommended 

Dietary 

Intake, 

RDI (per day) 

Adequate 

Intake, 

AI 

(per day) 

[Child’s 

name] 

Average 

Daily 

Intake 

Energy (kJ)3  -  -  -  

Total 

Carbohydrate4 
-  

45-65% of 

energy 

intake 
-  

Protein (g)  16  20  -  

Total Fat5  -  

20-35% of 

energy 

intake 

-  

Sodium (mg)  -  -  300-600  

Dietary fibre 

(g)  
-  -  18  

Iron (mg)  4  10   

Zinc (mg)  3  4   

Vitamin C 

(mg)  
25  35   

 

3 No reference value was established for energy intake in children as every child has different 

set of requirement and influenced by many factors such as physical activity 

4 No reference value was established for total carbohydrate intake in children aged 4 - 8 years 

5 No reference value was established for total fat intake in children aged 4 - 8 years 
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Interpreting the Results 
What can this nutrient analysis tell me? 

This nutrient analysis shows your child’s average intake of nutrients over the three days of 

the food diary, which you have kept. From this, you can find out the likelihood of your child 

in getting sufficient amount of each nutrient. Please note that if your child has a low intake of 

a nutrient, it does not necessarily mean that they are deficient in that nutrient. The only way 

to diagnose a nutrient deficiency is by taking tests such as blood tests. 

 
What is the “Recommended Dietary Intake” (RDI)? 

The Recommended Dietary Intake (you may have seen it labelled as “RDI” on food packets) 

is the daily intake of a nutrient, which meets the needs of almost every child aged 4-8 years. 

If your child has a nutrient intake that is the same as, or above the RDI, it is very likely that 

they are getting sufficient amount of that nutrient. 

 

What is the “Estimated Average Requirement” (EAR)? 

The Estimated Average Requirement (EAR) is the daily intake of a nutrient, which meets the 

needs of half of all children aged 4-8 years. If your child has a nutrient intake that is the same 

as, or above the EAR, there is a good chance that they are getting sufficient amount of that 

nutrient. 

 

What is the “Adequate Intake” (AI)? (used when RDI value cannot be determined) 

The Adequate Intake (AI) is the average daily nutrient intake observed in healthy children 

aged 4-8 years. If your child has a nutrient intake that is the same as, or above the AI, that 

nutrient intake is assumed to be sufficient. 

 

What does it mean if my child has a nutrient intake below the RDI? 

If your child has a nutrient intake below the RDI, but above the EAR, there is still a good 

chance that they are getting sufficient amount of that nutrient. If you are concerned, you 

could try offering more foods that contain the nutrient(s) concerned. 

 

What does it mean if my child has a nutrient intake below the EAR? 

If your child has a nutrient intake below the EAR, it could be possible that they are not 

getting sufficient amount of that nutrient. See the page attached for some ideas about what 

foods to offer to boost their intake of the nutrient(s) concerned. 

 

What does it mean if my child has a nutrient intake below the AI? 

Unfortunately, it is not possible to find out whether your child is getting sufficient amount of 

that nutrient using this value. To illustrate, if your child’s fibre intake is less than the AI, and 

they are not constipated, they could be having enough fibre in their diet.  

 

How accurate is this nutrient analysis? 

The accuracy of this nutrient analysis depends upon the accuracy of the details on the food 

diary provided. Other factors can also affect the accuracy of the nutrient analysis. For 
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example, if your child was unwell and had a decreased appetite while you were keeping the 

food diary. Their nutrient intake may in fact be higher than the nutrient analysis shown. 

 

Another possibility is that the three days of recording were not representative of what your 

child usually eats. For example, on the three days when you kept the food diary, your child 

did not eat any of a particular food that they usually eat. The analysis then may not be an 

accurate reflection of their nutrient intake. 
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Appendix P 

EAT5 Anthropometry Data Sheet 

 

  

 

ID 
Weight (kg) Height (cm) 

1 2 3 Mean 1 2 3 Mean 

1 EAT         

2 EAT         

3 EAT         

4 EAT         

5 EAT         

6 EAT         

7 EAT         

8 EAT         

9 EAT         

10 EAT         

11 EAT         

12 EAT         

13 EAT         

14 EAT         

15 EAT         

16 EAT         

17 EAT         

18 EAT         

19 EAT         

20 EAT         

21 EAT         

22 EAT         

23 EAT         

24 EAT         

25 EAT         
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