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Abstract 

Introduction: Both inadequate and excessive intakes of fat can lead to negative health 

consequences. Adolescence may be an important period where longer term food habits are 

formed. This is also a time of increased autonomy around food choice, which may lead to a 

higher intake of processed foods high in saturated fat. Few studies have assessed intakes and 

food sources of fat among adolescents. In addition, only a limited number of studies separate 

males from females or assess fatty acid composition. Also, the most recent data among New 

Zealand adolescents are dated and up to date information is needed to inform public health 

initiatives. 

Objectives: The aim of this study was to determine current intakes, composition, and the main 

food contributors of fat in the diets of adolescent males in New Zealand. 

Methods: A sample of 135 adolescent males were recruited from high schools in six centres 

between February 2020 to April 2020. Participants completed questionnaires on demographics 

and dietary habits, and two multiple pass 24-hour recalls, height, and weight measurements were 

taken. The Multiple Source Method was used to adjust for intra-personal variation. Statistical 

comparisons among demographic groups were made by calculating mean differences and 95% 

confidence intervals between groups to see if they were statistically significantly different.  

Results: Mean intakes as a percentage of total energy for total, saturated, monounsaturated, and 

polyunsaturated fats were 37.5%, 14.0%, 13.9%, and 5.6%, respectively. For total fat, 69.6% of 

participants had intakes above the recommended range. For saturated fatty acids, 3.9% of 

participants intakes fell within the recommended intake range, and 96.1% exceeded the 

recommended intake. Monounsaturated fatty acid intakes could not be compared with a 

recommended range due to New Zealand not having specific recommendations for this nutrient. 
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For polyunsaturated fatty acids, 67.6% of participants fell short of the recommended intake 

range, while 2.0% exceeded the recommended intake. Intakes of fats by New Zealand 

Deprivation Index (NZDep), ethnicity, and Z-BMI (body mass index) weight categories were 

similar with no statistically significant differences.  

Poultry was the top contributor of total fat intake, providing 11.9%. The following top 

contributors were milk (6.7%), grains/pasta (6.7%), bread-based dishes (6.5%), cheese (5.4%), 

and potatoes/kumara/taro (4.9%). The top five contributors to saturated fat intake were poultry 

(10.8%), milk (10.2%), cheese (7.8%), bread- based dishes (6.6%), and grains/pasta (6.3%). 

The top five contributors to monounsaturated fat intake were poultry (14.3%), grains/pasta 

(6.4%), potatoes/kumara/taro (6.2%), bread-based dishes (6.1%), and nuts/seeds, (5.7%). The 

top five contributors to polyunsaturated fat intake were poultry (12.3%), grains/pasta (6.9%), 

potatoes/kumara/taro (6.7%), bread (6.4%), and bread-based dishes (6.1%). 

Conclusions: The current study is the most recent cross-sectional study to assess fat intakes of 

adolescent boys in New Zealand. Findings illustrate an excess in the intake of total and saturated 

fats, and low intakes of polyunsaturated fat. These results reflect the supporting literature from 

New Zealand and overseas. It is essential that public health initiatives focus on intake of fats, in 

order to combat the array of non-communicable diseases influenced by nutrition. 
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1 Introduction 

Fat is an essential component of the human diet, required for normal physiological function 

and development [1]. Fat is a macronutrient comprising of saturated, trans, monounsaturated, 

and polyunsaturated fatty acids [1]. These fatty acids are found in a variety of foods and if 

consumed in excess, can become problematic. Saturated, and trans fatty acids are often found 

in high quantities in processed foods and fast foods [2]. High intakes of these fatty acids are 

associated with cardiovascular disease (CVD) [3,4], while high intakes of total fat is linked 

to obesity [2,5], and Type 2 Diabetes Mellitus (T2DM) [6,7]. With the current food 

environment being centered around unhealthy processed foods [8], this is a pressing issue. 

Mono and polyunsaturated fats are mainly found in fish, nuts, seeds, and oils [2]. Some of 

these unsaturated fats are essential, meaning they must be derived from diet because they are 

not synthesized by the body [1]. Although rare in developed countries, if a deficiency in these 

fats occurs, consequences like cracked, dry skin, and fatty liver can result [1]. 

A daily acceptable macronutrient distribution range (AMDR) of 20-35% of total  

energy intake (TEI), and no more than 10% of TEI for total and saturated fatty acids, 

respectively, has been recommended by the Ministry of Health in New Zealand (NZ) [9]. An 

intake of 4.4-11% of TEI has been advised for omega 3 and omega 6 polyunsaturated fats 

combined [9].  

Many of the current studies do not investigate the adolescent age-group separate from  

adults or children [10–13]. In addition to this, few studies have examined fat intakes of 

adolescents in the country of NZ [14,15]. The most recent New Zealand Adult Nutrition 

Survey was carried out over ten years ago, and found that while mean total fat intake for 
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males aged 15 to 18 was 34.9% TEI, which met the AMDR, mean intake of SFA were 4.3% 

TEI higher than the recommended intake [14]. Due to the rapidly changing food environment  

[16], it is quite likely that fat intake has changed since this last survey. With food behaviours 

tracking from adolescence into adulthood [17–19], public health interventions should be 

directed at adolescents. This has been shown to be successful at improving both, the health 

of food patterns [20], and health markers such as blood lipids [21]. Therefore, through 

informing public health initiatives, the current study has the potential to positively impact the 

prevalence of non-communicable disease in NZ adults. 

A large number of studies fail to assess individual fatty acids [13,22,23], or include main  

food contributors [24–27]. It is of particular importance to investigate this because of the 

global rise in obesity [28] and T2DM [29] prevalence, along with CVD being the main 

contributor of mortality and disability worldwide [30].  

The need for more current research on the fat intake of adolescent males living in NZ is  

evident and important, as the results can be used to improve the health of New Zealanders. 

Hence, the aim of this research project is to determine the current intakes and main food 

contributors to fat among NZ adolescent males. 
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2 Literature Review 

2.1 Methodology 

The objective of this literature review was to investigate the dietary fat intakes and the main 

food sources of fat among adolescent males. The literature was sourced by using a range of 

keywords in different combinations, as shown in Table 1, and accessed through the following 

online databases: PubMed, Scopus, Medline, Google Scholar. Additional literature was 

sourced from the reference lists of relevant articles. Searches were limited to adolescent boys, 

with fat intake being presented in the form of a percentage of total energy intake, and only 

studies presented in English. 

 

Table 1. Key Search Terms Used 

Keywords 
 

Fat 

Saturated Fat 

Polyunsaturated Fat 

Monounsaturated Fat 

Trans Fat 

Energy 

Nutrient 

Dietary 

Intake 

Contribution 

Sources 

Adolescent/s 

Student/s 

Teenager/s 

Males 

Boys 
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2.2 Dietary Fat 

2.2.1 Types 

The main dietary fats are triglycerides (TAGs), followed by phospholipids and sterols [1]. 

TAGs contain fatty acids that can be categorised into four main types; saturated (SFAs), 

trans, monounsaturated (MUFAs), and polyunsaturated (PUFAs) fatty acids [1,9]. Based on 

their structure PUFAs are categorised into omega-3 and omega-6 [1,9]. These have different 

functions in the body. Two PUFAs, linoleic and alpha-linolenic acid, are essential and 

therefore need to be obtained from the diet [1,9].  

2.2.2 Chemical Structure 

The location of the first double bond and how many bonds are present distinguishes the 

different types of fatty acids. The structure of a fatty acid is composed of a single chain of 

carbon atoms, with hydrogen atoms attached along the length of the chain and at one end of 

the chain, while a carboxyl group is attached at the other end [1]. If the fatty acid has no 

double bonds, it is saturated with hydrogen, whereas, if it has double bonds, it is unsaturated 

[2]. Thus, a fatty acid with one double bond is monounsaturated, while with two or more 

bonds, it is polyunsaturated [2]. MUFAs and PUFAs can be further distinguished by 

placement of the first double bond relative to the methyl end of the molecule [1]. Trans fats 

are formed during processing, whereby partial hydrogenation of polyunsaturated oils [9] 

converts the molecule from the ordinary cis configuration, to the trans [1]. Structurally, this 

is where the two hydrogen atoms are located on opposite sides of the double bond, rather 

than being on the same side [1]. Trans fats can also occur naturally in ruminant animal 

products [9]. 
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2.2.3 Metabolism 

Fat begins its digestion process in the mouth, where fats that are hard at room temperature 

melt, and the salivary gland produces lipase for hydrolysis [2]. The fat then moves to the 

stomach where emulsification of the TAGs occurs due to stomach motility [1]. Additionally, 

gastric lipase is released which is responsible for a small amount of hydrolysis [2]. The fat 

then moves into the lumen of the small intestine, where it is emulsified further when mixed 

with bile [1]. Pancreatic and small intestinal lipase then fully hydrolyses the TAGs into free 

fatty acids and monoacylglycerols [1]. These resulting products then come together to form 

micelles [1]. The micelle contents are transported to the intestinal wall where they are 

released to cross the membrane by passive diffusion [1]. Medium and short chain fatty acids 

can cross the intestinal wall without micelles, and can then enter the portal vein without 

assistance, for transport around the body with albumin [1]. The long chain fatty acids are re-

synthesized into TAGs and added to chylomicrons for transport around the body via lymph 

vessels [1]. Once the chylomicron reaches the wall of the target blood vessel, the triglycerides 

are hydrolysed, allowing the release of the free fatty acids [1]. 

2.2.4 Lipid Transport 

Once chylomicrons have transported the dietary lipids, the fatty acids are then metabolized 

by muscle and adipose tissue and chylomicron remnants are formed and taken up by the liver 

[31]. The liver then makes very-low-density lipoproteins (VLDLs) out of the chylomicron 

remnants, which transports fatty acids to muscle, adipose tissue, and the heart [1]. As VLDL 

travels around the body, cells shrink the VLDL by removing TAGs, leaving a cholesterol-

rich low-density lipoprotein (LDL) [2]. LDL travels around the body, transporting their 
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cholesterol-rich contents to all cells [2]. The liver also makes high-density lipoprotein (HDL), 

which removes cholesterol from cells and return it to the liver to be excreted [2]. 

2.2.5 Role in the Human Body 

Fat is a vital aspect of the human diet, playing an important role in physiological function. 

Fats have numerous jobs in the body, such as providing energy [1]. It is the most energy 

dense of all the macronutrients [9], storing energy for long durations [1]. Fat is essential for 

metabolic processes, protection of organs, and structural composition of cell membranes [1].  

2.3 Fat Intake and Health 
 

2.3.1 Obesity 

Excessive consumption of high energy-dense foods is linked to weight gain [2,5]. Energy 

dense foods are often foods high in fat, as fat contains more energy per gram than other 

macronutrients [9,32]. Due to this, eating high-fat foods makes it easier to consume excess 

calories, leading to weight gain [2,32]. Studies investigating the effects of altering dietary fat 

intake on body weight have found that by decreasing fat intake, total energy intake is greatly 

reduced, resulting in weight loss [33–35]. However, it is imperative to consider the potential 

compensatory mechanisms that may be prominent in longer-term studies [36]. In recent 

literature, a divergence between fat intake and obesity prevalence has been noted. For 

example, fat intake has shown a downward trend over time in New Zealand (NZ) [14] and 

the United States of America (USA) [37], while obesity rates have risen [14,37]. Thus, this 

growing obesity prevalence cannot be solely attributable to fat intake. However, this 

divergence may be influenced by under-reporting. Despite this, fat still plays an important 

role in the development of obesity, so it cannot be overlooked. Fat intake in relation to obesity 
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is of particular importance in adolescent males because eating patterns in adolescence tracks 

into adulthood [38,39], and in many countries [32], including NZ [14], males have higher 

rates of overweight than females. Additionally, obesity is a risk factor for T2DM [40] and 

CVD [41], both of which are within the top ten global causes of death [42]. 

2.3.2 Type 2 Diabetes 

The research investigating the influence of dietary fat on insulin resistance has been 

inconsistent, with some literature suggesting increased total fat intake can impair insulin 

sensitivity [43,44], and some suggesting no association [45]. It has also been suggested that 

the different types of fats have differing effects on insulin sensitivity, with higher intakes of 

unsaturated fat improving insulin sensitivity, and saturated fat reducing it [46]. A factor that 

must be considered is the difficultly distinguishing between the relationship of insulin 

resistance and fat intake versus insulin resistance and obesity. A number of studies have 

found the association between insulin resistance and fat intake disappears when adjusted for 

body mass index (BMI) [47,48], illustrating that the literature on fat intake and diabetes must 

be interpreted with caution. 

2.3.3 Cardiovascular Disease 

2.3.3.1 Lipoproteins 

The different fatty acids have a diverse range of effects on serum lipids. SFA increases LDL, 

displaying a positive linear relationship [2,49]. Replacing SFAs with PUFAs or MUFAs 

results in a statistically significant reduction in LDL [50,51], while consumption of trans fats 

increases LDL and decreases HDL [52–55]. Conversely, increased MUFA and PUFA intakes 
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decrease serum LDL and total cholesterol concentrations [56] and may also increase serum 

HDL concentrations [49,57]. 

2.3.3.2 Fat and Cardiovascular Disease 

Due to the dyslipidaemia caused by high SFA and trans-fat intakes, consumption of these 

fats is associated with higher CVD risk [3,4]. Conversely, a higher plasma HDL 

concentration has been found to reduce CVD risk [58,59]. Trials have looked at the effect of 

dietary modification on CVD incidence and have found that when dietary SFAs are replaced 

with PUFAs, CVD incidence decreases [60]. In 2016, ischaemic heart disease and stroke 

caused 15.2 million deaths across the globe [42], making dietary fat an important topic to 

investigate. 

2.4 Intake 

2.4.1 Food Sources 

 

Table 2. Food Sources of Fatty Acids 

Saturated Fat 
 

Trans Fat Monounsaturated Fat Polyunsaturated Fat 

Lard and Shortening [2]. Animal fats (beef, 

mutton, lamb, and some 

dairy) [1]. 

Avocado [2]. Cotton seed [1]. 

Meat (particularly red 

meat and highly 

processed types) [2]. 

Hydrogenated 

margarines [1]. 

Nuts (almonds, cashews, 

hazelnuts, macadamias, 

peanuts, pecans, 

pistachios) [2]. 

Fatty fish (herring, 

mackerel, salmon, 

sardines, tuna) [2]. 

Dairy (such as butter, 

cheese, chocolate, 

cream, ice cream, and 

milk) [2]. 

Bakery items [2]. Oils (canola, olive, 

peanut, sesame, 

avocado, vegetable) [2]. 

Nuts (pine nuts, 

walnuts) and seeds 

(pumpkin, sunflower, 

flaxseed, chia seeds) 

[2]. 

Coconut (milk, flesh, 

cream) [2]. 

Fried foods [2]. Olives [2]. Meat [1]. 

Oils (coconut and palm) 

and foods that contain 

these oils (such as 

pastries, bakery items, 

confectionary, fast food, 

Fast foods/takeaways 

[2]. 

Peanut butter [2]. Oils (corn, cottonseed, 

safflower, soybean, 

canola, flaxseed [2], 

sesame, sunflower, rice 

bran, vegetable [61]) 
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and other 

packaged/processed 

foods) [2]. 

 Convenience foods [2]. Sesame seeds [2]. Mayonnaise [2]. 

 Non-dairy creamers [2]. Salmon [61]. Non-hydrogenated 

margarines [2]. 

 Vegetable shortenings 

[2]. 

Tuna [61]. Fish oils [1]. 

  Meat [2] Linseed [1]. 

   Yeast [2]. 

 
 

2.4.2 Recommendations 

Dietary fat recommendations are most often presented in the form of acceptable 

macronutrient distribution ranges (AMDR’s). The AMDR encompasses both, the lowest end 

of the range without risk of symptoms of inadequacy, and the highest end of the range, 

without risk of symptoms of excess intake [9]. Additionally, AMDR’s have been developed 

with the suggestion that consumption within the ranges can influence risk of nutrition related 

disease [9]. Global recommendations vary slightly, as displayed in Table 5, with some 

countries not having set recommendations for trans fats, MUFAs, or PUFAs.  

In New Zealand and Australia, the recommended intake for total fat is based on a cut- 

off that is high enough to allow intake of essential nutrients and to maintain a healthy body 

weight, while simultaneously not allowing excessive saturated fat intake [9]. Despite the 

negative effects that both SFAs and trans fats have on health, it would be impossible to 

completely omit these from the diet due to the current food environment [9]. Hence a low, 

yet realistic recommended intake range for SFAs and trans fats combined has been set (Table 

5). The recommended intake for PUFAs has been set based on the benefits in relation to 

CVD, while still being a safe level of intake [9]. 
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2.4.3 Influences 

Many factors influence dietary fat intake. These include, but are not limited, to genetics [62], 

income [63], ethnicity [14], age [64], education [65] and psychosocial aspects such as 

decisional balance (considering advantages and disadvantages), and household rules [64]. 

2.4.4 Assessing Intake 

Fat intake can be assessed by using a 24-hour diet recall, food frequency questionnaire, or a 

diet record. Numerous studies use the 24-hour diet recall because it can be carried out quickly 

and does not require the participant to be numerate or literate [66]. These recalls involve the 

participant stating every food they have consumed in the past 24 hours, providing a snapshot 

of their dietary intake. The advantages of this is that memory of foods consumed in this time 

will be relatively accurate due to being recent [66], and there is minimal respondent burden 

[67]. The disadvantages of this is that it only takes one day into consideration and, therefore, 

does not account for daily variation [66]. Thus, it is important to carry out a second recall for 

improved accuracy and to gain a better understanding of usual intake [67,68]. 

2.4.5 Global Fat Intakes in Adolescent Males 

2.4.5.1 Europe 

Scientific studies have investigated fat intakes of adolescents from a range of countries. 

Studies in Europe have observed a moderate variation in intakes, finding a range of 30.7-

43.1%TEI for total fat [12,13,75,76,24,25,69–74]. The lower intakes were in Finland and 

Portugal, and higher intakes in Iceland and Spain [11]. SFA intake ranged from 10.5-18% of 

TEI ([24,69,70,72–76], with the lowest intake in Greece and highest intake in Iceland [11]. 

These intakes all exceed Ministry of Health recommendations of SFA and trans fatty acids, 
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combined, contributing no more than 10% of TEI [9]. Intake of MUFAs ranged from 8.9-

17.9% of TEI ([24,69,72–76]. The range for PUFA intake was 3.3-7.6% of TEI [12,24,69,72–

76]. One study also looked at intake of trans fats and found a range of 0.5-2.1% of TEI [69]. 

However, some of these studies [69,70] only carried out one 24-hour recall, thus their results 

may not be representative of usual intake. Furthermore, some of these studies did not separate 

males from females when presenting the data [74,75]. Thus, caution must be taken when 

comparing the data from these studies with studies that focus solely on males. Additionally, 

a number of these studies did not separate adolescents from adults or children when 

presenting the data [12,69]. The differing definitions of adolescents must also be considered, 

as the majority of literature describe them as those aged 14-18 years [74] or 13-17 years 

[12,72] but less common definitions have been observed, such as ages 10-17.9 years [73]. 

Lastly, a distinct trend in the European literature is the outdated data, with the most recent 

being collected six years ago [24].  

2.4.5.2 USA 

Studies in adolescents in the USA have reported similar intakes to Europe, with a narrower 

range of 33.9-35.6% for total fat intake as a percentage of total energy [26,77–80]. The mean 

intakes for SFAs, MUFAs, and PUFAs were 12-13.3% [77,78], 12.9% [77], and 6.5% of TEI 

[77], respectively. These intakes all exceed Ministry of Health recommendations of SFA and 

trans fatty acids, combined, contributing no more than 10% of TEI [9]. The narrower ranges 

may be attributable to the majority of these studies using the same dietary assessment method, 

the 24-hour diet recall, and also may be attributable to the different cultures and food patterns 

in Europe. Additionally, all studies except one [80] had large sample sizes, likely increasing 
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the precision of their results. A limitation is that not many of these studies carried out a repeat 

recall, and ones that did, had very little completion of both recalls [80]. Additionally, the 

definition of adolescence differed, with some defining it as ages 12-19 [26], some defining it 

as 16-19 years [77], and some defining it in between, thus making comparison difficult.  

2.4.5.3 Other Countries 

A study in Canada found median total fat intake of adolescents to be 33% of TEI [27]. 

However, the sample size was small and the authors suggested the potential for subject bias 

towards participants with certain demographic characteristics due to the self-selected method 

of recruitment and the labour-intensive 3-day food record. A study in Brazil concluded the 

mean total fat, SFA, MUFA, PUFA, and trans fats intakes as 27%, 9%, 9%, 6%, and 1.13%, 

respectively [81]. These Total and saturated fat intakes reported both fall within the 

recommended intake ranges [9]. This study had a large sample size and increased the 

accuracy of their results by carrying out a repeat recall. However, the data were collected in 

2008 so may be outdated if trends in food intake have changed. One study in China found a 

mean total fat intake of 36.2% of TEI [23]. This study had a large sample size and carried 

out two repeat recalls, increasing the accuracy of the data by accounting for daily variation. 

However, the male and female data were not separated in the results, so males cannot be 

interpreted alone. No other data from China was available on the other types of fat in English 

language. In Taiwan, a study including one 24-hour recall revealed a mean total fat intake of 

28.3%, however the data was collected in 2001 so may no longer be current [22]. The 

Australian Children’s Nutrition and Physical Activity Survey found mean total fat, SFA, 

MUFA, and PUFA intakes of 30.8%, 13.5%, 11%, and 4% of TEI, respectively [82]. 



 13 

Strengths of this survey include its large sample size and three 24-hour recalls checked by 

dietitians. However, non-response rates were unable to be obtained so the sample may be 

non-representative. Lastly, the 2011/12 Australian Health Survey reported a mean total fat 

intake of 31.2%, and mean intakes of SFA, MUFA, and PUFA of  12.8%, 11.7%, 4.2%, 

respectively [83]. Although the total fat reported falls within recommendations, the SFA 

intake does not, exceeding the Ministry of health cut-off of ≤10% TEI [9]. 

2.4.6 New Zealand Fat Intake 

The 2008/09 New Zealand Adult Nutrition Survey found a mean total fat intake of 34.9% of 

TEI for adolescent males. It also investigated intakes of the individual fatty acids and found 

mean total intakes for SFAs, MUFAs, and PUFAs of 14.3%, 12.7%, and 4.5% of TEI, 

respectively [14]. Additionally, this survey assessed ethnic and New Zealand deprivation 

(NZDep) (a measure of sociodemographic deprivation) differences. For total fat, differences 

in intake were observed in Māori (34.7% TEI), Pacific (35% TEI), and NZ European (34.7%) 

adolescent males [14]. No statistically significant difference in total fat intake was observed 

between the NZDep quintiles [14]. Similarly, there were no  statistically significant 

differences for SFAs, MUFAs, and PUFAs between ethnicities or by level of household 

deprivation [14]. This survey had a very large sample size and was largely representative of 

the general adolescent population in NZ. However, it is almost ten years old, making it 

outdated. The NZ fat intakes observed were similar to that of Europe and the USA. Total fat 

intake falls within the middle of the range of intakes for both Europe and the USA. SFA 

intake is higher than that observed in the USA but falls within the middle of the range 

observed in Europe. New Zealand MUFA intake is very similar to that of the USA and falls 
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within the middle of the range observed in Europe. Lastly, the PUFA intake noted in New 

Zealand differs slightly by being lower than the USA and towards the lower end of the range 

observed in Europe. 

A smaller study in Auckland in NZ, had similar findings to the Adult Nutrition  

Survey. This study examined the ethnic differences in fat intake and found a slightly higher 

total fat intake than what was found in the Adult Nutrition Survey. It found mean intake of 

total fat for European, Māori, Pacific, and Asian as 35.9%, 37.6%, 37.7%, 36.4% of TEI, 

respectively [15]. In this study, however, Māori and Pacific had statistically significantly 

higher total fat intakes than NZ Europeans [15], contrary to the ANS. The intakes for SFAs 

were also reported as slightly higher than that reported in the Adult Nutrition Survey, but no 

ethnic differences were found [15].The intakes for MUFAs and PUFAs were very similar to 

that reported in the Adult Nutrition Survey, but statistically significant ethnic differences 

were found for MUFA intake, with Pacific having a higher intake than Europeans [15].  

These two studies are difficult to compare as one was nationally representative, and  

one was not. Also, the two studies classified adolescents differently, with the Auckland study 

including adolescents from age 14-21 years, and the New Zealand Adult Nutrition Survey 

defining adolescents as those aged 15-18 years. 

2.4.7 Food Sources 

2.4.7.1 Global 

A study carried out in the USA found the top food source of total fat in adolescents to be 

pizza [10], while another study in the USA found the main contributor to total fat and SFA 

intake in terms of beverages was whole milk [77]. Studies carried out in Germany have found 
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the top contributors of total fat intake in adolescents were meat/meat products [69], 

meat/eggs/fish [74], and milk, followed by meat [75]. This shows that meat tends to be a 

main food source in Germany. Other literature has found meat/meat products and oils/fats as 

the top contributors of total fat intake in most European countries [69]. A Swedish study 

found meat dishes to be the top contributor of total fat and SFA intake adolescents, with the 

majority of these products being processed meats [70]. A study in Britain found meat/meat 

products as the top source of total fat, with the majority of these products being pies, sausages 

and other processed meats [71]. A study in Ireland, found meat products as the top contributor 

of total fat intake, but whole milk, followed by meat products the main contributors to SFA 

intake [78]. It also found meat products to be the top food source of MUFA intake, while 

potatoes, followed by meat products were the main contributors to PUFA intake [78]. Lastly, 

the 2011/12 Australian Health Survey found the top five food contributors to total fat intake 

to be cereal-mixed dishes, dairy milk, beef/sheep/pork, and potatoes, followed by 

poultry/feathered game mixed dishes [83].  

2.4.7.2 New Zealand 

The top food source of total fat, SFAs, MUFAs, and PUFAs were bread-based dishes, 

followed by potatoes/kumara/taro (examples include mashed, boiled, and baked potatoes, hot 

chips, and hash browns) [14]. Red meat is only a top contributor for MUFA intake, with 

beef/veal making the top five [14]. This is largely different from other countries where meat, 

mainly processed meats, tend to be the main contributors. However, in NZ, pies and pastries 

are the fourth top contributor to SFA intake, and these are likely to contain processed meats. 

The main meat contributing to fat intake is poultry, making the top five for all the types of 
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fats [14]. These data show a large difference in the main food sources of fat in NZ compared 

to the rest of the world, thus emphasising the need for more recent national studies 

investigating this topic further. 

2.4.8 Trends in Intake 

Findings from the literature suggest a reduction in total fat intake from the year 1971 to 1988 

in the USA [77]. A similar trend has been noted for SFA intake, with a reduction in intake 

observed over the same time period in the USA [77]. In Germany, over the time period of 

1985-2000, a decrease in total fat intake was observed [74]. Additionally, SFA and MUFA 

intake decreased, while PUFA remained constant over the same time period [74]. Another 

study carried out in Germany at a later time concluded that the only fat intake to have changed 

from 2000 to 2010 is PUFA intake, which had a statistically significant decrease [75]. This 

study also found changes in the intake of food sources of fat, illustrating the consumption of 

oils had reduced, while convenience foods increased [75]. A slightly more recent study in 

Germany found a statistically significant steady rise in total fat intake over the period of 

2006-2012 [13].  

Compared to the 1997 New Zealand National Nutrition Survey (NNS), the most  

recent New Zealand Adult Nutrition Survey reports slightly lower mean intakes for total fat 

(34.9% vs. 35% of TEI), SFAs (14.3 % vs. 15% of TEI), and PUFAs (4.5% vs. 5% of TEI) 

[14,84]. While the mean intake for MUFAs was slightly higher (12.7% vs. 12%) than what 

was found in the 1997 NNS [14,84]. Although these changes are small, they may indicate a 

downwards trend in intakes of SFAs, PUFAs, and MUFAs over time. A comparison has been 

made between the two nutrition surveys of food contribution to energy intake in NZ adult 
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males (aged 19-30 years) [85]. There were statistically significant reductions in the intake of 

bread, potatoes, milk, cheese, butter, pies, cakes, sugar/confectionary, and sauces from 1997 

to 2008/9, with  statistically significant higher intakes of fats and oils [85]. These changes 

are likely what has caused the slight changes in fatty acid intakes. 

Trends from the 2008/9 study to the present is largely unknown, and with rapid  

evolution of the food environment [16], it is likely food intake has changed over this ten-year 

period. Considering how conflicting and outdated the available evidence is, an opportunity 

exists for new studies investigating this area. The ability to pin-point these trends is essential 

for informing health promotion aimed at improving quality of life for New Zealanders. 

2.5 Conclusions 
 

1. Dietary fat is vital for the physiological function of the human body. It influences 

health in many ways, and can play a role in obesity, diabetes, and CVD development. 

2. New Zealand adolescent males exceeded the recommended intake for SFAs and were 

only 1% off exceeding the recommended intake for total fat in the most recent survey. 

3. In 2008/9, the main contributor of total, saturated, and polyunsaturated fatty acid 

intake in New Zealand adolescent males was bread-based dishes, while for MUFAs 

it was red meat.  

4. It is clear that a gap in the literature exists with the lack of recent studies analysing 

intakes of fatty acids, food sources, and trends over time in adolescent males. 

5. With the ability of food habits to track into adulthood, this highlights the need for 

further research to be done in adolescents to help inform policy makers and redirect 

health campaigns to improve health outcomes in both adolescence and adulthood. 
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3 Objective Statement 

3.1 Study Aim 

The aim of the Survey of Nutrition, Dietary Assessment, and Lifestyles (SuNDiAL) 2020 

project is to investigate the nutritional status, dietary habits, health status, physical activity 

patterns, screen use, and attitudes and motivations for food choice of New Zealand adolescent 

males. 

3.2 Research Objectives 

3.2.1 Primary Objective 

To describe the dietary intake of total, saturated, monounsaturated, and polyunsaturated fats 

in a sample of adolescent males in New Zealand. 

3.2.2 Secondary Objective 

To identify the main food sources and their relative contributions of total, saturated, 

monounsaturated, and polyunsaturated fats in a sample of adolescent males in New Zealand. 
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4 Methods 

4.1 Study Design 

The Survey of Nutrition, Dietary Assessment, and Lifestyles (SuNDiAL) project is a 

clustered, non-representative cross-sectional survey carried out over a two-year period. The 

first year being 2019, focused on vegetarian versus non-vegetarian adolescent females. The 

second year focused on the diets and activity of adolescent males without the vegetarian 

aspect. This thesis is based on the 2020 aspect of the project, on adolescent males, thus this 

will be the focus of the method section. The clinical trial registry number for the current study 

is ACTRN12620000185965. 

4.2 Study Population 

The study population included New Zealand male high school students aged between 15-18 

years. The protocol was approved by the Human Ethics Committee (reference number 

H20/004) at the University of Otago and online consent was obtained from all participants. 

4.2.1 Inclusion Criteria 

To participate, individuals had to be aged 15 to 18 years, identify as male, be enrolled in one 

of the recruited high schools, and had to have been able to speak English adequately enough 

to complete the online questionnaires. 

4.2.2 Exclusion Criteria 

The only exclusion criteria for this study was being outside the age range of 15-18 years. 
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4.3 Study Procedures 

4.3.1 School Recruitment 

High schools were recruited in a multi-centered fashion at different locations across New 

Zealand, based on where the data collectors were located. These locations were Auckland, 

Tauranga, Hawkes Bay, Wellington, Christchurch, and Dunedin. This recruitment process 

involved an invitation being sent via email to 140 high schools with male enrolments above 

400, from a variety of deciles. The targeted number of recruited schools was one school per 

data collection pair. Information about the study was provided to those who responded to the 

contact, and the schools that wanted to participate gave written consent.  

4.3.2 Participant Recruitment 

University of Otago (UoO) Masters of Dietetics (MDiet) students presented a slideshow to 

the target populations within each recruited high school. This slideshow contained 

information about the purpose of SuNDiAL, what it involved, and how to sign up. The 

individuals who wanted to sign up were then asked to provide their name, age, email address, 

and high school, or alternatively, they could supply this information online. They were then 

assigned an identification (ID) number and were emailed a link directing them to an online 

consent form on Research Electronic Data Capture (REDCap) (Vanderbilt, Nashville). The 

consent form also included questions on basic demographic information and health. If a 

participant was below 16 years of age, they were asked to give the contact details of a parent 

or guardian, who had to be contacted via email for online consent to be gained before the 

participant could be emailed the link to the questionnaire.  
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4.3.3 Data Collection 

Following the initial consent form and demographic information questionnaire, participants 

were directed to additional questionnaires on REDCap. The first questionnaire investigated 

dietary habits, including frequency of consumption of certain foods, breakfast consumption, 

and supplement use. The second questionnaire addressed attitudes and motivations for food 

choice, including vegetarianism, weight loss intentions and methods, exercise, and oral 

hygiene.  

Physical collection of data took place between the 17th of February and the 17th of  

April 2020. All data were collected by UoO MDiet students, except blood and urine samples, 

which were collected by a phlebotomist. Data collectors contacted the participants to 

schedule 60-minute data collection appointments at the school during school hours. Data 

collected included anthropometry (height, weight and ulna length in duplicate), blood 

pressure (in triplicate), blood samples, urine samples, 24-hour activity recalls including 

screen use, two 24-hour dietary recalls, and seven-day accelerometry with a sleep and wear 

time diary for those who consented. Only the measurements applicable to this thesis will be 

described in detail.  

4.3.4 Demographics 

Ethnicity was measured by the online enrolment and demographics questionnaire. A question 

asked the participant to tick which ethnic group/s they belong to. The ethnic groups to choose 

from were New Zealand European (NZEO), Māori, Samoan, Cook Island Māori, Tongan, 

Niuean, Chinese, Indian, and other. When “other” was chosen, the questionnaire prompted 

the participant to state their ethnicity. Participants were able to select more than one ethnicity. 
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When results were put together, the ethnic groups were condensed into NZEO, Māori, 

Pacific, Asian, and other. If more than one ethnicity was selected, this information was 

prioritised in the following order: Māori, Pacific, Asian, NZ European, and other.  

The level of deprivation was determined using the 2018 New Zealand Deprivation  

(NZDep) Index [86]. This is a score ranging from one to ten, determined by nine variables 

of deprivation from the 2018 New Zealand Census [86]. The index is based on geographical 

area [86], thus in this study, NZDep scores were determined by home address. In the scale, 

one represents the least deprived areas, while ten represents the most deprived areas [86]. 

From this, NZDep Category was derived and used in the current report. This categorised 

participants into one of three groups, with one being the least deprived, and three being the 

most deprived. Category one encompassed 2018 NZDep scores 1-3, category two 

encompassed scores 4-7, and category three encompassed scores 8-10. 

4.3.5 Anthropometry 

All anthropometry measurements were repeated two times. A third measurement was 

required if a disparity of more than 0.5 existed. The mean value of the two-three 

measurements was then calculated. 

4.3.5.1 Height 

Height was measured in centimeters using a stadiometer (Seca 213, and Wedderburn). 

Participants were required to remove their shoes and any head/hair accessories before height 

was measured. A step was used for participants that were taller than the study investigators. 

Participants were asked to stand with their heels, buttocks, shoulder blades, and head against 

the stadiometer. They were also asked to stand with their heels together and toes splayed at 
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a 60-degree angle. Participants were asked to tilt their head to align the ear canal and lower 

eye with the Frankfort horizontal plane. Lastly, the top of the stadiometer was lowered on 

the participants head while they were asked to take a deep breath in.  

4.3.5.2 Weight 

Weight was measured in kilograms using calibrated scales (Medisana PS420; Salter 9037 

BK3R; Seca Alpha 770; or Soehnle Style Sense Comfort 400). Weight measurements were 

taken with shoes and heavy clothing or items in the pockets removed. Participants were asked 

to step on the scales from the reverse side to prevent them from seeing their weight. Body 

mass index (BMI) scores were then calculated using the weight and height measurements of 

the participants using the equation: weight (kilograms)/height squared (metres) [87]. These 

BMI values were then converted into BMI z-scores (z-BMI). World Health Organization 

(WHO) z-BMI categories were used, with <-2 classifying underweight, -2 to +1 classifying 

healthy weight, >1 to +2 classifying overweight, and >+2 classifying obese [88]. 

4.3.6 24-Hour Dietary Recall 

Two multiple pass 24-hour dietary recalls were carried out when consented by the participant. 

The first 24-hour recall was carried out face-to-face. However, due to COVID-19, some were 

completed via phone call or ZOOM. Each recall was based on the time frame from midnight 

to midnight the previous day and involved three passes. The first pass was a quick list, 

involving the interviewer asking the participant to identify all foods and drinks consumed 

during the specified time period. The second pass involved the interviewer probing for more 

information around each food or drink item consumed. Additional information included the 

time that it was consumed, specific details about each food, such as the variety, brand, 
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cooking method, the quantity consumed, and the quantity of leftovers. The third pass checked 

for further additions. This was a last check, going over the list with the participant to ensure 

nothing was omitted or forgotten. At the end of the recall, the participant was asked if any 

salt was added to any of the foods listed, including being added during the cooking process 

or at the discretionary level. If yes, the participant was asked if the salt was iodized. Next, 

preferred times for the second dietary recall were noted. The second recall allowed for daily 

variation, helping to capture ‘usual intake’, thus it was preferred that it was carried out on a 

different day of the week to the initial recall. The procedure for the second dietary recalls 

were exactly the same as stated above, except were completed either by phone, Skype, Zoom, 

or Facetime for participant convenience.  

4.3.7 24-hour Dietary Recall Data Entry and Analysis 

The data collected from the 24-hour dietary recalls were then entered into the dietary 

assessment software, FoodWorks9 (Xyris Software, Australia). FoodWorks contains food 

composition data from the most recent food composition tables (The New Zealand Institute 

for Plant & Food Research 2014 FOODfiles) and data from the 2008/9 Adult Nutrition 

Survey [14]. This programme allowed food items to be added and calculated nutrient 

composition of each food and totals for each recall. For each participant, the proportion of 

their total nutrient intake from each of the 33 foods groups were then calculated. The 33 food 

groups were derived from the 2008/9 New Zealand Adult Nutrition Survey, and are as 

follows: grains/pasta, bread, breakfast cereals, biscuits, cakes/muffins, bread based dishes, 

puddings/desserts, milk, dairy products, cheese, butter/margarine, fats/oils, eggs/egg dishes, 

beef/veal, lamb/mutton, pork, poultry, other meat, sausages/processed meats, pies/pastries, 
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fish/seafood, vegetables, potatoes/kumara/taro, snack foods, fruit, nuts/seeds, sugar/sweets, 

soups/stocks, savory sauces/condiments, non-alcoholic beverages, alcoholic beverages, 

supplements providing energy, and sweet snacks. The main food groups reported in this study 

are shown in Table 7 of the appendix with food examples. 

4.4 Statistical Analysis 

4.4.1 Sample Size and Statistical Power 

The calculations of sample size and statistical power were carried out by Dr Jill Hazard, the 

study biostatistician. It was determined that 100 participants would be needed to provide a 

precision level of +/-0.2 SD (standard deviations) when estimating mean nutrient intakes at 

a 95% precision interval. The intra-class correlation was estimated to be less than 0.04, 

meaning the design effect from school clusters was likely to be less than 1.5 (assuming ten 

or more boys from each school participate). 

4.4.2 Statistical Methods 

Stata 16.0 (StataCorp, Texas) software was used to analyse the results. Once the second 24-

hour recalls were entered, the Multiple Source Method [89] was used to adjust for intra-

personal variation. All means were reported with 95% confidence intervals which were 

calculated on Microsoft Excel Version 16.38. Analysis of all data was overseen by Dr Jill 

Hazard. Statistical comparisons among demographic groups were made by calculating mean 

differences and 95% confidence intervals between groups to see if they were statistically 

significantly different. Comparisons of ethnicity were not formally statistically analysed due 

to the small sample sizes, of three Pacific and seven Māori participants. 
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5 Results 

In total, eight schools consented to participate but six ended up participating in the study due 

to COVID-19. Of the six schools recruited, 1664 boys were eligible to partake in the study. 

Of this number, 334 boys responded, so were sent the consent form. Less than half completed 

the consent form. Figure 1 illustrates the differing participant numbers for each part of the 

study. 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

 

 

5.1 Characteristics of Study Participants 

Baseline participant characteristics are presented in Table 3. Participants were between the 

ages of 15 and 17 years old, with 15.7%, 33.3%, and 51.0% being 15, 17, and 16 years old, 
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Figure 1. Participant Recruitment Process and flow of participants through the study. 
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respectively. Mean Z-BMI (body mass index) was 0.4 kg/m2, with the majority of 

participants being within the healthy weight range. The majority of the participants were of 

New Zealand European descent, with Asian descent being the next most predominant 

ethnicity. Body weight of the subjects ranged from 48 kg to 136 kg, while height ranged from 

161 cm to 194 cm. Of those who completed two 24-hour recalls, 92.2% had their second 

recall taken on a different day of the week to the first recall. 

 

Table 3. Participant Characteristics and Demographics. 

Characteristic (n=1021)2 

Age (years) 16.6 ± 0.7 

Weight (kilograms) 70.2 ± 14.9 

Height (centimeters) 175.5 ± 7.1 

Weight Category
3
 n (%)  

Underweight 1 (1.0%) 

Healthy 57 (55.9%) 

Overweight 25 (24.5%) 

Obese 5 (4.9%) 

Category Unknown 14 (13.7%) 

NZ Deprivation Category n (%)  

Least Deprived
4 

32 (31.4) 

Moderate Deprivation
5 

41 (40.2) 

Most Deprived
6 

23 (22.5) 

Category Unknown 6 (5.9) 

Ethnicity n (%)  

NZ European 57 (55.9) 

Asian 29 (28.4) 

Māori 7 (6.9) 

Pacific 3 (2.9) 

Unidentified 6 (5.9) 

1 This table only includes the participants who completed a 24-hour dietary recall. 
2 Expressed as mean ± standard deviation, unless stated otherwise. 
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3 Categories based on the World Health Organization Body Mass Index (BMI) Z-Score Cut-

Offs [88]. 
4 Category 1. 
5 Category 2. 
6 Category 3.  

5.2 Fat Intake 

The mean intakes of total fat and individual fatty acids are presented in Table 4. Intakes of 

total fat ranged from 27.5% to 52.8% of total energy intake (%TEI). No participants had total 

fat intakes below the recommended range, while 69.6% had intakes above the recommended 

range. Saturated fatty acid (SFA) intakes ranged from 8.0% to 19.7 %TEI, with 3.9% meeting 

the recommended intake, and 96.1% exceeding the recommended range. Monounsaturated 

fatty acid (MUFA) intakes ranged from 9.0% to 25.2 %TEI, while polyunsaturated fatty acid 

(PUFA) intakes ranged from 1.8% to 15.3 %TEI. With 67.6% falling short of the 

recommended intake, and 2.0% exceeding the recommended intake range. 

 

Table 4. Mean Fatty Acid Intakes1. 

Fatty Acid Intake2 (grams per day) Intake2 (%TEI3) Recommended Intake 
(%TEI) 

Total Fat 101.0 (94.9- 107.1) 37.5 (36.6- 38.4) 20-35
4 

Saturated Fat 37.8 (35.4- 40.2) 14.0 (13.5- 14.5)   ≤ 10
4 

Monounsaturated Fat 37.7 (35.0- 40.4) 13.9 (13.4- 14.4) - 

Polyunsaturated Fat 15.5 (13.9- 17.1) 5.6 (5.2- 6.0) 6-11
5 

1 n=102. 
2 Expressed as mean (confidence interval). 
3 TEI= total energy intake. 
4 Recommendations by the Ministry of Health. 
5 Recommendation by the World Health Organization. 
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5.2.1 Fat Intakes by Demographic 

Mean (CI) fat intakes by New Zealand Deprivation (NZDep) category, are presented in 

Figure 2. Intakes of total fat, SFAs, MUFAs and PUFAs were highest in NZDep category 3 

(most deprived). Total fat, MUFA, and PUFA intakes were lowest in NZDep category 2 

(moderate deprivation) but none of these differences were statistically significantly different. 

 

Figure 2. Mean Fat Intakes expressed as %TE by New Zealand Deprivation Category. 

 

Mean (CI) fat intakes by ethnicity are presented in Figure 3. Differences were small and not 

clinically significant. However, reliable estimates could not be obtained due to small numbers 

(Pacific n=3, Māori n=7). 
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Figure 3. Mean Fat Intakes expressed as %TE by Ethnicity. 

Mean fat intakes by Z-BMI weight category are presented in Figure 4. No inferences could 

be made with the underweight category due to only one participant falling within this Z-BMI 

range. Total fat intake was highest in the overweight category and lowest in the healthy 

weight category, however, these differences were small, and not statistically significant. 

Saturated fat intakes were similar across weight categories, with only slight differences that 

were not statistically significant. The highest intake was observed in the overweight category, 

and lowest intake in the healthy weight category. Mean MUFA intakes were not statistically 

significantly different, with highest mean intake observed in the obese category and lowest 

mean intake observed in the healthy weight category. Lastly, mean PUFA intake was highest 

in the obese category and lowest in the overweight category, however this was not 

statistically significant. 
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Figure 4. Mean Fat Intakes Separated by Z-BMI Weight Category. 

5.3 Food Group Contribution to Fat Intake 

The top five food group contributors and their mean percentage contribution to total fat intake 

are illustrated in Figure 5.  Poultry was the top contributor to total fat, followed by milk and 

grains/pasta. The top five food group contributors and their mean percentage contribution to 

SFA, MUFA, and PUFA intakes are illustrated in Figure 6, Figure 7, and Figure 8, 

respectively. Poultry was also the main contributor to intakes of SFAs, MUFAs, and PUFAs. 

For SFA intake, milk closely followed poultry as the second highest food group contributor. 
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Figure 5. Percentage Contribution of Food Groups to Total Fat Intake. 

 

 
 

Figure 6. Percentage Contribution of Food Groups to Saturated Fat Intake. 
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Figure 7. Percentage Contribution of Food Groups to Monounsaturated Fat Intake. 

 

 

Figure 8. Percentage Contribution of Food Groups to Polyunsaturated Fat Intake.  
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6 Discussion and Conclusion 

This study determined intakes and main food group contributors to fat in the diets of New 

Zealand (NZ) adolescent boys. Total and saturated fat exceeded recommendations by 2.5% 

and 3.0% of TEI, respectively. The main food contributors to total and saturated fat were 

poultry and milk. Intakes of polyunsaturated fats fell short of the guidelines by 0.4%. The 

top two food group contributors to PUFA, as well as MUFA intakes, were poultry and 

grains/pasta.   

6.1 Total Fat 

Total fat intake as a percentage of energy intake averaged 37.5%, exceeding the AMDR of 

20-35% of total energy [9]. This result differed from the most recent survey done in NZ, the 

Adult Nutrition Survey (ANS) carried out in 2008/9, which reported intakes of 34.9% among 

adolescent boys aged 15-18 years [14]. An earlier national nutrition survey (NNS) carried 

out in NZ by Russell et al [84] in 1997 found similar results, where mean total fat intake in 

adolescent males was 2.5% lower than found in the current study. Additionally, compared 

with the 2011/12 Australian Health Survey [83], the present report had a higher total fat 

intake by almost 7%. Compared to a 2019 American report [79], the current study also had a 

higher mean total fat intake by 3.6%. However, this study was based on 2013-16 National 

Health and Nutrition Examination Survey (NHANES) data so results may be different when 

compared to more recent data.  

Overall, this suggests total fat intake in NZ appeared relatively stable, or even reduced  

over time, up until recently. The higher intakes in this study should be interpreted with 

caution due to the smaller sample size and the fact the sample was not randomly selected or 



 35 

representative of the adolescent population.  This makes it difficult to draw sound 

conclusions on this trend, and results should be interpreted with caution. 

If these higher total fat intakes observed in the present study are indeed true, it is of  

concern given that excessive fat consumption may give rise to negative health effects like 

overweight/obesity [2,32]. Potential reasons for this apparent increase in fat intake include 

affordability of healthy foods. A systematic review and meta-analysis has found that healthy 

foods tend to be more expensive than less healthy convenience foods [90]. Another potential 

cause is time constraints. It is becoming more common for both parents to be employed [91], 

meaning many families have less time for meal preparation [92]. This leads to less time for 

cooking healthy meals, which may be a reason for the high consumption of convenience 

foods such as poultry (including processed chicken from fast food outlets) and bread-based 

dishes (including pizza and hamburgers) in the current study. 

Included in the top five food contributors in both the current report and the ANS, but  

in different orders, are poultry, milk, and potatoes/kumara/taro. The leading contributor in 

the ANS was bread-based dishes (12.3%) [14], which was only the fourth top food 

contributor in the current study, contributing 6%, while poultry is the top contributor. 

Potatoes/kumara/taro were the second highest food group contributor in the ANS and was 

only the fifth highest contributor in the current study [14]. This suggests that although, bread-

based dishes (including pizza and hamburgers) and potatoes/kumara/taro (including hot chips 

and hash browns) are not being consumed as much as they were in the ANS, they are still in 

the top five food contributors of total fat, indicating that people may still be consuming high 

amounts of convenience foods. Milk was the fifth highest contributor in the ANS but has 

increased to the second highest contributor in the present findings [14]. A large difference 
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observed is the absence of butter/margarine in the current study, when it was the fourth 

highest food contributor to fat intake in the ANS [14]. Instead, grains/pasta and cheese made 

the top contributors in the current report. The 1997 NZ NNS [84] also looked at main food 

contributors of fat intake in the 1997 national nutrition survey, finding butter/margarine to 

be the top contributor. This contrasts the current study findings, with the top contributor of 

poultry only being the fourth top contributor, providing 6% of fat intake [84]. However 

similarly to the present report, potatoes/kumara/taro, milk, and poultry were in the top five 

contributors [84]. 

6.2 Saturated Fat 

Saturated fatty acids (SFAs) averaged 14% TEI, exceeding the AMDR of 10% TEI or less 

(for saturated and trans fatty acids combined). The ANS reported a similar SFA intake of 

14.3% [14], while in contrast, the 2011/12 Australian Health survey reported mean SFA 

intakes as 12%, slightly lower than reported in the present study [83]. The 1997 NNS [84] 

found a slightly higher mean SFA intake (15%). Compared to the 2019 American report, the 

current study also had a higher mean SFA intake by 2.3% [79]. Overall, this suggests that 

there may have been a positive shift in SFA intakes from 1997 (Russel et al [84]) to 2020. 

Main food group contributors of SFA intake differed greatly between the current  

report and the ANS, with the top contributor being poultry in the current study and bread-

based dishes in the ANS [14]. Bread-based dishes contributed 12.5% in the ANS but only 

6.6% in the present report, being the fourth highest contributor [14]. The second highest 

contributor to SFA intake in the ANS was potatoes/kumara/taro [14], which did not make the 

top five contributors in the current study. Instead, the second highest contributor was milk, 
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contributing 10.2%, which was the third highest contributor in the ANS (7.6%) [14]. The 

fourth highest contributor in the ANS was pies/pastries (6.4%) [14], a food group that did not 

make the top five in the present report. This is a positive finding, suggesting adolescent boys 

may be getting their saturated fat from less processed food sources now compared to 2008/9. 

6.3 Monounsaturated and Polyunsaturated Fats 

Although, New Zealand does not have specific recommendations for monounsaturated and 

polyunsaturated fat intakes, the World Health Organization has a recommendation of 6-11 

%TEI for polyunsaturated fatty acid (PUFA) intakes [93]. Average daily PUFA intake in the 

current study was 5.6 %TEI, falling short of the minimal recommended intake. Average 

monounsaturated fatty acid (MUFA) intake was 13.9 %TEI. No dietary reference range exists 

for comparison of MUFA intake. Compared to the ANS, the findings of the present study 

report intakes for MUFA and PUFA intakes to be 1.2%, and 1.1% higher, respectively [14]. 

Similar to the ANS, the 1997 NZ NNS [84] reported slightly lower intakes of MUFA and 

PUFAs. Compared with the 2011/12 Australian Health survey the present report had slightly 

higher MUFA and PUFA intakes [83]. A potential reason for the improved individual fatty 

acid intakes could be that it may be an illustration of the success of public health campaigns. 

These campaigns include the Health Star Rating and the Kickstart Breakfast programme, that 

have targeted promoting healthy eating in New Zealand. 

The main food group contributor for both MUFA and PUFA intakes was poultry,  

whereas in the ANS it was bread-based dishes, providing 12.5% [14]. The current study 

found bread-based dishes to be the fourth and fifth highest contributors to MUFA and PUFA 

intakes, respectively, contributing only 6.1% for both. The ANS reported 
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potatoes/kumara/taro as the second highest contributor for MUFA and PUFA intakes [14], 

while the present study reported grains/pasta, with potatoes/kumara/taro being the third 

highest contributor. This suggests that consumption of bread and potatoes/kumara/taro may 

have decreased over time 

Overall, total fat has increased since the 2008/9 ANS, but the composition has  

improved, with a reduction in saturated fat and an increase in MUFAs and PUFAs. 

6.4 Fat Intakes by Demographic Groups 

Mean total and individual fatty acid intakes did not significantly differ between New Zealand 

deprivation categories, a finding also reported in the ANS [14].  Despite slight differences in 

mean fat intakes between Z-BMI categories, such as total and saturated fat being highest in 

overweight, these differences were not statistically significant. Due to the low numbers of 

Pacific and Māori (n=3 and n=7, respectively), no conclusions can be drawn on the difference 

in fat intakes between ethnicities. Sluyter et al [15] conducted a study focused on fat intake 

by ethnicity in New Zealand, with data being collected in 1997/8. Total fat was highest in 

Māori and Pacific and lowest in New Zealand European (NZEO). This contrasts the current 

study findings where Pacific participants had the lowest total fat intake. However, this must 

be interpreted with caution as the differences were small, and there were only three Pacific 

participants in the current study. Overall, total fat intakes were very similar to those reported 

in the current study, except slightly lower intakes of 35.9% and 36.4% were reported for 

NZEO and Asian, respectively [15]. Sluyter et al [15] also found saturated fat intake to be 

slightly higher, while MUFA and PUFA intakes were be lower than that reported in the 

present study. An important consideration is that this study was carried out only in Auckland, 
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and so not representative of the whole New Zealand population.  

6.5 Strengths and Limitations 

An important limitation of the current study is that part of the data collection stage was carried 

out during the COVID-19 pandemic. This meant that it was not an ideal time to collect dietary 

data due to adolescent boys being home-schooled during this time and engaging in different 

daily routines. Thus, some 24-hour dietary recalls may not reflect usual food consumption. 

Additionally, the onset of COVID-19 and subsequent lockdown, meant not all of the first 24-

hour recalls were collected in person but via phonecall and Zoom. This may have led to 

reduced accuracy in the reporting of portion sizes due to the participants not having the food 

models in front of them. Also, participants were self-selected which may increase selection 

bias, as less proactive individuals may not have volunteered to participate. In addition, it is 

possible that those with diets perceived as unhealthy may have chosen not to participate. This 

could have impacted the results by potentially under-estimating total fat intake. One of the 

schools recruited was a boarding school. Many participants at this school would have found 

it difficult to estimate their food intake due to it being cooked by the schools. This limitation 

could also apply to most participants as most adolescent boys, on the whole, are not 

responsible for food preparation and cooking [94,95].  

The current study used a sample size of 135, with 102 participants completing at least  

one dietary recall. This is a small sample size when compared to other studies like the ANS 

(n=4721). Also, some sub-groups were particularly small e.g., Pacific participants (n=3). 

This limits the reliability of the results due to higher variability. Limitations of 24-hour 

dietary recalls, such as under-reporting of high-fat foods, should also be considered [96,97]. 
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Lastly, the 24-hr recalls rely on memory and so recall bias may have occurred. 

Strengths of the study include the fact that participants were recruited from a range  

of locations across New Zealand, making this study more generalisable. Also, repeat 24-hour 

dietary recalls were carried out for 70.6% of participants, compared to 20% during the 

2008/09 ANS [14], helping to more accurately account for intra-individual variation. The 

majority of these second recalls were completed on different days of week to the first recall, 

enhancing insight into usual food intake. Standardised methods for the collection of data 

were in place, with each data collector having undergone extensive training. This helped to 

reduce both interviewer and measurement error in the data collection process. 

6.6 Implications for Future Research 

This study suggests that fat intakes among New Zealand adolescent males are not ideal in 

terms of the amount of total and saturated fat. Further research using larger, more 

representative samples in terms of ethnicity and deprivation categories are needed to confirm 

these results. If confirmed, future research on how best to target healthy eating policies and 

campaigns at this target population needs to be done. This will enable the development of 

effective interventions which have the potential to positively impact nutrition-related disease.  

6.7 Conclusion 

The current study is the most recent cross-sectional study to assess fat intakes of adolescent 

boys in New Zealand.  Findings illustrate an excess in the intake of total and saturated fats, 

and low intakes of polyunsaturated fat.  These results reflect the supporting literature from 

New Zealand and overseas. It is essential that public health initiatives focus on intake of fats, 

in order to combat the array of non-communicable diseases influenced by nutrition. 



 41 

7 Application of Research to Dietetic Practice 
 

7.1 Part A 

This study has provided evidence of a need to lower total and saturated fat intakes, while 

increasing the intake of polyunsaturated fat in New Zealand adolescent boys. As a dietitian, 

encouraging patients of this demographic to replace sources of saturated fats with sources of 

unsaturated fats, while encouraging healthier choices around the consumption of main food 

contributors (as found in the current study) in order to lower total and saturated fat intake, 

would greatly improve their health. For example, choosing trim milk over full cream milk, 

cooking poultry in minimal oil, and consuming poultry in less processed forms, such as 

replacing deep-fried chicken from takeaway outlets with home-made grilled chicken breast. 

Additionally, it would be beneficial to educate these patients on how to identify the foods 

high in saturated fatty acids with the assistance of food labels.  

These recommendations align with the Ministry of Health’s Eating and Activity  

Guidelines [98], which emphasise choosing foods with unsaturated fats instead of saturated 

fats, choosing reduced fat milk products, and choosing foods that are “whole” and less 

processed. 

7.2 Part B 

An event during thesis writing which led to the biggest lesson I learned during the experience, 

was during data collection when the COVID-19 pandemic occurred. Tremendous effort and 

thought went into booking participants into time slots with the phlebotomist, carefully 

constructed around the schools’ timetable and phlebotomist availability. The evening before 

this day, my data collection partner and I got a call from the phlebotomist, explaining they 
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could no longer come into the school to collect blood and urine samples due to COVID-19 

precautions.  

This sudden change in plans made me feel overwhelmed and stressed as I am a person who 

likes order, and this felt disorderly. However, despite the way I was feeling, I quickly notified 

all of our participants of the cancellation and organised the day to focus on finishing blood 

pressure measurements instead. This made me reflect on how much I have grown through 

the thesis writing experience. At the start I would not have been able to manage my stress, 

nor think on my feet as quickly as I did that day. A momentous lesson I learned from this 

was that you cannot plan for everything, so the best thing you can be is adaptable. It is 

important to be able to react quickly to changes and to think clearly through stress, both of 

which are skills that are transferable to dietetic practice. 
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9 Appendices 
 
Table 5. Recommended Dietary Intakes for Each Fatty Acid for Adolescents. 

Type of fat New Zealand/Australia [9] World Health Organization [93] 

 
United States of America [99] 

Total fat 
 

20-35% TEI1 15-35% TEI 25-35% TEI 

Saturated fat 
 

≤ 10% TEI2 

 
< 10% TEI <10% TEI 

Trans Fat 
 

- 
 

< 1% TEI - 

Monounsaturated fat 
 

- - 
 

- 

Total Polyunsaturated fat 
 

- 6-11% TEI 
 

- 

Omega-3 
 

0.4-1% TEI 0.5-2% TEI - 

Omega-6 
 

4-10% TEI 2.5-9% TEI - 

1 TEI= Total Energy Intake 
2 Saturated + trans-fat. 
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Table 6. Summary of the Studies Investigating the Fat Intakes of Adolescent Males. 

Author, 
date 

Country Participants  Study 
Design & 
Dietary 
Measure 

Mean Fat Intake 
(%TEI1) 

Main Food Sources2 Comments 

Ministry 
of 
Health, 
2011 

New 
Zealand 

n3: 4721 
Age4: 15-18 

Cross 
sectional 
survey 
 
 
x1 24-hour 
recall 
+ a repeat 
recall on 
approx. 
25% of the 
population. 

- Total: 34.9% 
- SFAs: 14.3% 
- MUFAs: 12.7%  
- PUFAs: 4.5% 

Total fat:  
1. Bread-based dishes (12.3%) 
2. Potatoes/kumara/taro (10%) 
3. Poultry (6.9%) 
4. Butter/margarine (5.6%) 
5. Milk (5.2%) 

SFAs: 
1. Bread based dishes (12.5%) 
2. Potatoes/kumara/taro (9.7%) 
3. Milk (7.6%) 
4. Pies/pastries (6.4%) 
5. Poultry (5.7%) 

MUFAs: 
1. Bread based dishes (12.5%) 
2. Potatoes/kumara/taro (11%) 
3. Poultry (8.7%) 
4. Beef/veal (6%) 
5. Butter/margarine (5.7%)  

PUFAs:  
1. Bread-based dishes (12.5%) 
2. Potatoes/kumara/taro (9.7%) 
3. Butter/margarine (7.9%) 
4. Poultry (7.8%) 
5. Bread (7.4%) 

 

-Outdated- Almost 10 years old. 

Sluyter et 
al, 2010 

New 
Zealand 

n: 1422 
Age: 14-21 

Cross-
sectional 
survey in 
1997-8 
 
X1 Food 
Frequency 
Questionna
ire (FFQ) 

Total: 
- European: 

35.9% 
- Māori: 37.6% 
- Pacific: 37.7% 
- Asian: 36.4% 

SFAs: 
- European: 

15.2% 

- -Outdated (based on data 
collected in 1997/8). 
-Participants used were limited 
to people residing in Auckland, 
therefore, is not a representative 
sample of the whole of New 
Zealand. 
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- Māori: 16%  
- -Pacific: 

15.7% 
- Asian: 15.2%

  
PUFAs:  

- European: 
4.4% 

- Māori: 4.4% 
- Pacific: 4.5% 
- Asian: 4.3%  

MUFAs:  
- European: 

12.3% 
- Māori: 13% 
- Pacific: 13.2% 
- Asian: 12.8% 

 

- The FFQ used in this study 
may over- or under-estimate 
‘true’ food intake.  
-large sample size 

Australia
n Bureau 
of 
Statistics, 
2014 

Australia n: 12,153 
(total) 
Age: 2-71+ 
 (adolescents= 
14-18) 

Cross-
sectional 
survey 
 
X1 24-
hour diet 
recall 

Total: 31.2% 
SFA: 12.8% 
MUFA: 11.7% 
PUFA: 4.2% 

Total fat: 
1. Cereal- mixed dishes (17.8%) 
2. Dairy milk (5.6%) 
3. Beef, sheep and pork (unprocessed) 

(5.4%) 
4. Potatoes (5.2%) 
5. Poultry/feathered game mixed dishes 

(4.6%) 
 

-Based on 2011/12 data, making 
it outdated. 

 

Patterson 
et al, 
2010 

Sweden n: 2313 (257 
adolescent 
boys) 
Age: 9 and 15 
(adolescents= 
15) 

Cross-
sectional 
survey 
 
X1 24-
hour recall 

Total: 31.8% 
SFAs: 14.4% 
 

Total fat: 
1. Meat dishes (22.3%) - with 15.8% of 

this being burgers and sausages. 
2. Milk/yoghurt (13.7%) 
3. Cheese (11.5%). 
4. Spreads/oils (11%) 
5. Sauces + pizza/pies/pancakes (both 

4.6%) 
SFAs: 

1. Meat dishes (20.4%) - with 14.5% of 
this being burgers and sausages. 

2. Milk/yoghurt (19.8%) 
3. Cheese (16.4%). 

-Outdated/old as it uses data 
from the European Youth Heart 
Study (1998/9).  
- no data were collected for 
intakes on Saturdays, and only 
16 % of recalls referred to 
Sundays. Thus it is possible that 
weekend variation was not 
thoroughly accounted for.  
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4. Spreads/oils (10.5%) 
5. Sweets/chocolates (5.3%) 
 

Troiano 
et al, 
2000 

USA n: 711 (16-19) 
n: 751 (12-15) 
 
Age:16-19 (% 
TEI) and 12-
19 (main 
beverage 
sources). 
 

Cross-
sectional 
survey 
x1 24-hour 
recall 

Total: 34% 
SFAs: 12% 
MUFAs: 12.9% 
PUFAs: 6.5% 

Total fat (beverages only):  
1. Whole milk (3.7%) 
2. 2% fat milk (3.1%) 
3. Shakes/malts (0.4%) 

SFAs (beverages only): 
1. Whole milk (6.5%) 
2. 2% fat milk (5.5%) 
3. Shakes/malts (0.6%) 

-Outdated- uses data from the 
1988-1994 NHANES study. 
 
 

Ruiz et 
al, 2015 

Spain n: 2009 (137 
adolescent 
males) 
Age: 9-95 
(adolescents= 
13-17) 
 

Cross-
sectional 
survey 
 
3-day diet 
record 
 

Total: 38.4% 
SFAs: 12.6% 
MUFAs: 15.9% 
PUFAs: 6.4% 
 

- - overestimation may have 
occurred in this study because 
food discards were not recorded. 
-data collection occurred in 
2013. 
 
 

Crawley 
et al, 
1998 

Britain n: 361 (39 
dieters, 322 
non-dieters- 
males only) 
Age: 16-17 
 

Longitudin
al Cohort 
study 
 
4-day un-
weighed 
diet record 
 

Total: 
- Dieters: 

42.5% 
- Non-dieters: 

41.8% 

- -Outdated. 
 
 

Munoz et 
al, 1997 

USA n: 618 
Age: 12-19 

Cross-
sectional 
study 
 
3-day un-
weighed 
diet record 
 

Total: 35.1% - -Outdated. 
 

Crawley 
et al, 
1993 

Britain n: 4760 (2006 
males) 
Age: 16-17 

Longitudin
al Cohort 
study 
 

Total: 41.4% 
 

Total: 
1. Meat/meat products (24.2%)- with 

10.2% being pies, burgers, sausages, 
and kebabs. 

2. Fats (18.6%) 

-Outdated. 
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4-day un-
weighed 
diet record 

3. Cereal/cereal products (18%) 
4. Milk/milk products + fried potato (both 

12.6%) 
5. Sugar/confectionary (4.3%) 

 
Huang 
SL, Pan 
WH, 
2001 
 

Taiwan n: 1166 (582 
males) 
Age: 13-17 

Cross-
sectional 
survey 
 
X1 24-
hour recall 
 

Total: 28.3% - -Outdated 
-Data collection occuring on a 
single day will not account for 
daily variation in intake. 
 

Joyce et 
al, 2008 

Ireland n: 2414 (224 
adolescent 
boys) 
Age: 13-17 

Cross-
sectional 
survey 
 
7-day food 
diary. 

Total: 35.5% 
SFAs: 14.5% 
MUFAs: 12.6% 
PUFAs: 5.6% 
 

Total: 5 

1. Meat products (11.5%) 
2. Whole milk (9.8%) 
3. Sugars/confectionary/preserves (7.8%) 
4. Potatoes chipped, fried & roasted 

(7.7%) 
5. Spreading fats (other than butter & 

low-fat spreads) (5.8%) 
SFAs: 

1. Whole milk (14.7%) 
2. Meat products (10.3%) 
3. Sugars/confectionary/preserves 

(10.1%) 
4. Cheeses (6.8%) 
5. Biscuits/cakes/pastries/buns (6.4%) 

MUFAs:  
1. Meat products (13.4%) 
2. Potatoes chipped, fried and roasted 

(9.1%) 
3. Sugars/confectionary/preserves (7.9%) 
4. Whole milk (7.2%) 
5. Spreading fats (other than butter & 

low-fat spreads) (7%) 
PUFAs: 

1. Potatoes chipped, fried and roasted 
(12.4%) 

2. Meat products (11.4%) 

-outdated  
-large sample size 
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3. Spreading fats other than butter and 
low-fat spreads (8.5%) 

4. Savouries (7.4%) 
5. Soups/sauces (6.5%) 

 
Levine 
E, 
Guthrie 
JF, 1997 

USA n: 926 (460 
males) 
Age: 13-18 

Cross-
sectional 
study 
 
X1 diet 
recall and 
a two-day 
food 
record. 
 

Total: 35.6% 
SFAs: 13.3% 

- - Outdated. 
- most 24-hour recall responses 
were provided primarily by the 
main meal planner, rather than 
the teenager 
- most data used is from 24 hour 
recall as not many completed 
the food record. 

Sette et 
al, 2011 

Italy n: 3323 (108 
adolescent 
males) 
Age: 10-17.9 
(adolescents) 

Cross-
sectional 
survey 
 
3-day food 
record 
 

Total: 36.9% 
SFAs: 11.5% 
MUFAs: 17.3% 
PUFAs: 4.8% 
 

- -outdated as uses food records 
from 2005/6 

 
Australia
n 
Governm
ent 
Departm
ent of 
Health 
and 
Ageing, 
2007 
 

Australia n: 44876 

Age: 14-16 
Cross-
sectional 
survey 
 
x3 24-hour 
recalls 

Total: 30.8% 
SFAs: 13.5% 
MUFAs: 11% 
PUFAs: 4% 

- -The first recall was face-to-face 
and then others were over-the-
phone. 
-Outdated. 
-Couldn’t identify non-response 
bias. 
-Not fully representative 
population sample due to not 
everyone having a landline or 
cell phone. 
-Dietitians checked the 24-hour 
recalls. 
 

Reedy et 
al, 2010 

USA n: 1347 
adolescents 
Age: 2-18 
(adolescents= 
14-18) 

Cross-
sectional 
study 
 

- Total Fat: 
1. Pizza (14.7%) 
2. Grain desserts (9.7%) 
3. Regular cheese (7.6%). 
4. Fried potatoes (6.9%) 

-Only x1 recall were included in 
the analysis 
-doesn’t separate males and 
females 
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X1 24-
hour recall 

5. Fatty meats (5.7%) 
 

Hulsof et 
al, 1999 

Europe 
(Belgium, 
Denmark, 
Finland, 
France, 
Germany, 
Greece, 
Iceland, 
Italy, The 
Netherland
s, Norway, 
Portugal, 
Spain, 
Sweden 
and the 
UK). 

n: 62154 
Age: 0-75+ 

Cross-
sectional 
study 
 
X1 24-
hour 
recalls, 
diet 
histories, 
food 
frequency 
questionna
ires, and 7-
day diet 
records. 

The range of means of 
% TEI from total fat in 
males7: 
 
Total fat: 30.7-43.1% 
Trans fats: 0.5-2.1% 
SFAs: 10.5-18% 
MUFAs: 8.9-17.9% 
PUFAs: 3.3-7.6% 
 

Top 3 Food sources of total fat in each country: 
Belgium:  
1. Meat/products (26.7%) 
2. Oils/fats (18.6%) 
3. Cheese (9.8%). 
Finland:  
1. Oils/fats (24.2%) 
2. Meat/products (23%) 
3. Milk/products (15.4%). 
France:  
1. Meat/products (23.4%) 
2. Butter (19.3%) 
3. Cheese (14%). 
Germany:  
1. Meat/products (28.9%) 
2. Butter (26.7%) 
3. Oils/fats (15.3%). 
Greece:  
1. Oils/fats (31.2%) 
2. Meat/products (11.4%) 
3. Cheese (8.7%). 
Iceland:  
1. Oils/fats (20.3%) 
2. Meat/products (17.6%) 
3. Milk/products (16.9%). 
Italy:  
1. oils/fats (46.5%) 
2. Meat/products (13.3%) 
3. Cheese (12.9%). 
Netherlands: 
1. Oils/fats (22.3%) 
2. Meat/products (21.2%) 
3. Cheese (10.4%) 
Norway: 1. Meat/products (18.6%), 2. Oils/fats 
(16.1%), 3. Milk/products (13.6%) 
Portugal: 1. Meat/products (28.3%), 2. Oils/fats 
(25.6%), 3. Milk/products (7.6%) 

-doesn’t separate by age group 
-outdated 
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Spain: 1. Oils/fats (43.1%), 2. Meat/products 
(23.7%), 3. Milk/products (10.4%) 
Sweden: 1. meat/products (19.3%), 2. Cheese 
(13.5%), 3. Milk/products (13.1%). 
UK: 1. Oils/fats (26%), 2. Meat/products 
(18.5%), 3. Milk/products (12.1%). 
 

Weiss et 
al, 2010 

USA n: 240 (115 
males) 
Age: 16-19 

Cross-
sectional 
study 
 
X2 24-
hour 
recalls 
 

Total fat: 35% - -doesn’t separate males and 
females 
-not all participants answered 
both 24-hour recalls 

Schenkel 
et al, 
2007 

Canada n: 180 
Age: 14-18 

Cross-
sectional 
 
3-day food 
record 

Total fat8: 33%  - -data not presented as a mean, 
only as a median. 
-small sample size 
-sample may not be 
representable of the population 
as it may be biased towards 
those more likely to participate, 
especially due to large 
participant burden. 
-bias of subject characteristics 
cannot be ruled out due to data 
not being collected on these 
variables in the study. 
 

Alexy et 
al, 2002 

Germany n: 473 (254 
males) 
Age: 14-18 

Longitudin
al cohort 
study 
 
3-day 
weighed 
food 
record 

Total fat9: 36.9% 
SFAs9: 16% 
MUFAs9: 15.4% 
PUFAs9: 5.5% 

 

Total fat:  
1. Meat/fish/eggs (10.3%) 
2. Milk/milk products (9.3%) 
3. Fats/oils (7.9%) 
4. Candy/cakes (5.2%) 

 

-doesn’t separate males from 
females for fat intakes. 
-does separate males from 
females in top food sources 
-only presents top 4 food 
sources. 
-in the food record, leftovers 
were also recorded. 
-this study also includes a trend 
of fat intake over time. 
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Johansen 
KW, 
2011 

Denmark, 
Norway, 
Sweden. 

n: 212 (90 
adolescents) 
Age: 4-17 
(adolescents= 
14-17) 

Cross-
sectional 
study 
 
7-day diet 
record 
 

Total fat: 37.1%  
PUFAs: 6%  
 

- - doesn’t separate adolescents, 
just presents fat intake for males 
aged 4-17 yrs. 

Robson 
et al, 
2000 

Ireland n: 906 (222 
adolescent 
boys) 
Age: 12 and 
15  

Longitudin
al study 
 
X1 diet 
history 
 

Total fat8: 38.2% 
SFAs8: 14.4% 
MUFAs8: 12.5% 
PUFAs8: 5.7% 
 

- -only expresses values as 
medians 

Souza et 
al, 2015 

Brazil n: 32 749 
(1905 
adolescent 
boys) 
Age: 14-18 

Cross-
sectional 
survey 
 
X2 24-
hour 
recalls 
 

Total fat: 27% 
SFAs: 9% 
PUFAs: 6% 
MUFAs: 9% 
Trans: 1.13% 
 

- -data is from 2008/9 so is 
outdated. 

Libuda et 
al, 2013 

Germany n: 808 (172 
adolescent 
boys) 

Longitudin
al cohort 
study 
 
3-day 
weighed 
diet record 

Total fat 8,9: 35.6% 
SFAs 8,9: 15.3% 
MUFAs 8,9: 14.6% 
PUFAs 8,9: 5.5% 
 

Total Fat 8,9: 
1. Milk (8.7%) 
2. Meat (5.9%) 
3. Candy (5.5%) 
4. Oils (5.3%) 
5. Sauces (0.2%) 

 

-shows trends in fat intake 
-doesn’t separate males and 
females 
-data collected in 2000, so it is 
outdated. 
-fat intake only expressed as 
median 
-food sources only expressed as 
median %TEI 

 
Zhang et 
al, 2017 

China n: 1866 (407 
adolescents) 
Age: 4-17 
(adolescents= 
14-17) 

Longitudin
al Survey 
 
X3 
consecutiv
e 24-hour 
recalls 

Total fat9: 36.2% - -doesn’t separate males and 
females 

Gose et 
al, 2016 

Germany n: 1840 (778 
males) 

Longitudin
al study 

Total fat: 34.8% - -doesn’t separate adolescents 
-shows trend of fat intake 
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Age: 14-80  
X2 24-
hour 
recalls (via 
phone) 
 

USDA, 
2019 

USA n: 16175 (790 
adolescent 
males) 
Age: 
adolescents= 
14-18 

Cross-
sectional 
survey 
 
X2 diet 
recalls (in 
person and 
by phone) 
 

Total fat: 33.9% 
SFAs: 11.7% 
Linoleic: 6.6% 
Linolenic: 0.63% 
 

- -uses NHANES data from 2013-
2016 
-large sample size 

Russell 
D et al, 
1997 

New 
Zealand 

n=4636 total 
(n=not stated 
for adolescents 
alone) 
Age: 
Adolescents= 
15-18 

Cross-
sectional 
survey 
 
X1 24-
hour diet 
recall + x1 
food 
frequency 
questionna
ire 

Total fat: 35% 
SFAs: 15%  
MUFAs: 12% 
PUFAs: 5%  
 

Total Fat: 
1. Butter & Margarine (13%) 
2. Potatoes/kumara + Bread-based dishes 

(18%) 
3. Milk (7%) 
4. Beef/veal + sausage/processed meats + 

poultry (6%) 
5. Pies/pastries (5%) 

-large sample size 
 

1 TEI= Total Energy Intake.  
2 Top five listed in chronological order. 
3 n= Number of participants. 
4 Age is expressed in years. 
5 Food Sources for this study are presented as boys and girls combined. 
6 This is the total number of participants, including children. No value was presented for only males aged 14-16 yrs. 
7 Including three studies that did not separate the male and female data. 
8 Expressed as a median. 
9 Males + females. 
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Table 7. Food Groups Most Commonly Contributing to Intake of Fats in this Study1. 

Food Group 
 

Food Group Examples 

Poultry 
 

All chicken, duck, turkey, mutton-bird muscle meats and processed meat. 

Grains/Pasta 
 

All rice, flour, pasta, noodles, bran, and cereal products/dishes. 

Potatoes/Kumara/Taro 
 
 

Potatoes (mashed, boiled, baked, fried), hot chips, crisps, hash browns, potato 
dishes, wedges, kumara, taro roots and taro stalks. 

Milk 
 
 

All milks (including cow, soy, rice, goat, and flavoured milks), milkshakes, 
and milk powder. 

Cheese 
 
 

All cheese including, but not limited to  cheddar, edam, ricotta, brie, feta, and 
processed cheese. 

Bread 
 
 

All breads including bread rolls, pita, focaccia, bagels, crumpets, and sweet 
buns. 

Bread-Based Dishes 
 
 

Sandwiches, filled rolls, hamburgers, hotdogs, pizza, nachos, doner kebabs, 
wontons, spring rolls, and stuffing’s. 

Nuts/Seeds 
 
 

All nuts and seeds including, but not limited to peanuts, almonds, sesame 
seeds, peanut butter, chocolate/nut spreads, coconut milk/cream, pesto. 

1 Food Groups in this study are based on the food groups used in the 2008/9 New Zealand Adult Nutrition Survey [14]. 


