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Abstract

Objective: To produce study-specific portion sizes for 11-year-old children in a
population-based birth cohort and to compare these study-specific portion sizes with
previously published children’s portion sizes, to assess their relevance today.
Design: Two multiple-pass 24h dietary recalls were taken. The Food Standard
Agency’s photographic food atlas was used to quantify intakes. Study-specific food
portion sizes were calculated for each food group. Portion sizes were calculated for
all children and separately for boys and girls. The nutrient intake from the 24h
dietary recalls was analysed using study-specific and published portion sizes for
individual participants. Agreement was assessed using Pearson’s correlation, intra-class
correlation coefficients and the Bland–Altman method.
Setting: Birth cohort study, UK.
Subjects: Children (mean age 11?3 years, n 264) and parents/guardians.
Results: A total of 124 food portion sizes were calculated. Differences in portion
weights between boys and girls were seen only for seven food items. There was a
significant positive relationship (P , 0?001) between intakes of each nutrient as
determined by the two sets of portion sizes. Correlation coefficients ranged from
0?77 (protein) to 0?98 (b-carotene). The intra-class correlation coefficients showed
good agreement between nutrient intakes determined by the study-specific and
published portion sizes (P , 0?001).
Conclusions: Nutrient intakes calculated using portion sizes from our population
were similar to those calculated from portion size data collected in a national survey,
despite being collected over a decade later. The present study adds to the small
amount of evidence regarding portion sizes in UK children and shows agreement
with previously published paediatric portion sizes.
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Minimising the measurement error in nutrient epide-

miology is a vital component in determining diet–disease

relationships. The accuracy of assessing nutrient intakes

relies on a number of factors which include the accurate

assessment of food portion sizes. However, the assess-

ment of portion sizes is not a simple and straightforward

process. Although many researchers consider weighed

food diaries as the ‘gold standard’, it is not always con-

venient or possible to ask participants to weigh and

record all food and drink items consumed. The alternative

to a weighed food diary is the use of three-dimensional

food models, food photographs or household measures.

The Manchester Asthma and Allergy Study (MAAS) is a

population-based birth cohort studying risk factors for the

development of asthma and allergic diseases in children.

In that study we used a semi-quantitative FFQ to determine

the relationships between dietary intake and disease.

However, accurate portion sizes are required to reliably

calculate nutrient intake from an FFQ. At the time of data

collection no such age-specific portion sizes were avail-

able and therefore we set out to collect portion size

data for our study population. Subsequently, we saw

the publication by Wrieden et al.(1,2) of typical portion

sizes consumed by children of different ages (1–3 years,

4–6 years, 7–10 years, 11–14 years and 15–18 years). To

our knowledge this was the first comprehensive assess-

ment of portion sizes among children of different ages in

the UK using data derived from weighed food diaries, a

method requiring motivated participants to complete.

These portion sizes were derived from the National Diet

and Nutrition Survey (1997)(3), a survey carried out

10 years before the MAAS. There are data to suggest that

some portion sizes have changed over time(4). In addi-

tion, childhood obesity levels have risen dramatically in

the UK over the last 10 years, perhaps indicating that food

intake has increased in parallel(5). Therefore it is reasonable

*Corresponding author: Email clare.murray@manchester.ac.uk r The Authors 2012

https://doi.org/10.1017/S1368980012001140 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980012001140


to consider if these published portion sizes are still applic-

able today.

The aims of the present study were: (i) to produce

study-specific portion sizes for 11-year-old children using

data from the MAAS; and (ii) to compare these study-

specific portion sizes with recently published children’s

portion sizes, to assess their relevance today.

Methods

Population studied

A random sample of children from MAAS, a population-

based birth cohort, was selected to participate during the

study’s age 11 year follow-up (April 2007–August 2008).

A full description of the recruitment of the MAAS cohort

has been given previously(6).

24 h Dietary recalls

Two 24 h dietary recalls (24HDR) were taken from the

participants based on the multiple-pass method described

by Conway et al.(7). Questions were directed to the parent

or carer in the presence of the child using the following

procedure.

1. The participant was asked to provide a quick list

(uninterrupted by the interviewer) of all foods and

drinks that were consumed from waking until bedtime

the day before.

2. The list of foods was repeated back to the participant

for accuracy of recording.

3. Foods such as sweets, confectionery, chewing gum

and snacks, which may be forgotten, were enquired

about specifically.

4. The time each food and beverage was consumed and

what the eating occasion was called, was enquired

about specifically.

5. Then a detailed description of each food and beverage

was taken, such as cooking method, type of food and

quantity.

6. The recall was reviewed and the participant asked for

a final time about any forgotten foods and/or beverages

consumed.

7. The child was asked about any gaps in the recall (such

as school meals) and the recall was repeated back to

the child to ensure accuracy and that foods were not

forgotten especially confectionery, school meals,

drinks and after-school snacks.

The first 24HDR was conducted face-to-face while the

parent and child attended a clinical follow-up for the

main study; the second 24HDR was conducted by tele-

phone within a 2-week period.

Portion size quantification

The Food Standard Agency’s food portion atlas(8) was

used to quantify intakes. Where portion data were

difficult to estimate, parents were asked to identify how

much of a 10 inch plate was made up of particular food,

or brand names and shops where purchases were made

were requested and the weight of these products taken

from packaging. Recipe information was sought when

meals had been cooked at home. Where food portion

sizes were unavailable the equivalent food portion size

was taken from the Food Standard Agency’s food portion

sizes book(9). For the telephone 24HDR, quantification

was carried out by using (or comparing) measures sup-

plied at the initial recall, using household measures such

as number of tablespoons including ‘level’ or ‘heaped’ or

amounts on the plate (e.g. quarter, third of the plate,

referring to the 10 inch plate from the clinic 24HDR).

Where quantification was difficult due to pre-packaged

products, brand names were taken and the weight of

these products taken from packaging. Recipe information

was requested where necessary.

Portion size calculation

The WISP nutritional analysis program version 3?1 (Tinuviel

Software, Anglesey, UK) was used to produce a food file

which detailed each food and beverage item consumed. All

data were extracted using Visual Basics version 6 (Microsoft

Corporation, Redmond, WA, USA). An average portion size

for each food type was calculated first for each individual

participant and then across all individuals. This was to

avoid the portion sizes being skewed by individuals who

frequently consumed small or large portions. Portion sizes

were calculated for all participants and then separately for

boys and girls to allow for comparison. All food and bev-

erage items consumed by at least five individuals were

included. Similar foods were grouped together; this

ensured that the highest number of food portion sizes was

calculated, therefore avoiding food items being excluded

due to fewer than five children consuming the food or

beverage item. Foods similar by type and composition

were grouped together (e.g. baked potato products such as

croquettes, wedges and waffles were grouped together)

and coded.

All statistical analysis was completed using the SPSS

statistical software package version 15 (SPSS Inc., Chicago,

IL, USA). The distribution for each food item was explored

by examining histograms. The mean, median and inter-

quartile range for each food was calculated. Parametric and

non-parametric t tests were conducted to explore if different

portion sizes needed to be produced for boys and girls.

Comparison of portion sizes

A random sample of approximately 20 % of participants

was selected (n 63) and their nutrient intake from the two

24HDR was then analysed using WISP: first using the

study-specific portion sizes and second using the pub-

lished portion sizes produced by Wrieden et al.(1,2) for

children aged 11–14 years including estimated portion

sizes using linear predicted portion weights. Pearson’s
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correlation coefficient (r) was used to summarise the

relationship between the 24HDR analysed with the study-

specific and published portion sizes for each individual

participant for energy and selected macro- and micro-

nutrients. The nutrients were selected on the basis of

interest to the main study which is looking at the environ-

mental and genetic causes of asthma and allergic diseases.

Further to this, the intra-class correlation coefficients (ICC)

were determined to measure reliability between the two sets

of portion sizes. Bland–Altman plots were used to calculate

the mean bias and limits of agreement(10).

Results

Study population

A total of 292 participants were invited to participate in

the study. Of these, 264 children completed two 24HDR

and were included in the analysis; the twenty-eight who

failed to complete the second 24HDR were excluded

from the analysis. There were no differences in gender,

age or socio-economic position between those included

and excluded, but those excluded had a slightly lower

BMI Z-score. Data on a random 20 % sample was analysed

for nutrient intake. This sample also did not differ in

gender, age, socio-economic position or BMI status from

the other participants. Descriptive statistics of all partici-

pants and those included for the determination of portion

sizes and nutrient intake are presented in Table 1.

Comparison of food portion sizes

A total of 298 foods were identified from the 24HDR and

foods that were similar by type or composition were

grouped together (e.g. types of beef products were com-

bined), leaving a total of 172 items. Of these, 124 foods were

eaten by at least five participants and weights of these food

and drink items were obtained separately for boys and girls.

Differences in portion weights between boys and girls were

seen for only seven food items (differences were observed

for bacon, baked beans, meat pies, Cheerios, Corn Flakes,

melon and crumpets) and thus the results have not been

presented separately. Table 2 presents the calculated por-

tion sizes (mean, standard deviation, median and inter-

quartile range) for the food and beverage items calculated

from the 24HDR. Variation in portion sizes consumed was

greatest for pizza, porridge and fizzy drinks (SD 115g, 92?4g

and 91?7g, respectively) and the smallest variation was seen

for sugar added to drinks and cereals, corn snacks and

brown bread (SD 3?4g, 4?4g and 5?4g, respectively). The

percentage differences between the two sets of portion sizes

varied from 0?3% for peaches and nectarines up to 280?0%

for croquettes, wedges and waffles. This may reflect the

great variation in the intake of some foods.

Comparison of nutrient intakes

Table 3 presents the mean intakes of selected nutrients as

determined by the study-specific and published portion

sizes. In general all nutrient intakes were higher using the

published portion sizes except for carbohydrate and vitamin

C, which were higher using the study-specific portion sizes.

Comparisons were then made between the average

intakes of selected nutrients for each participant using the

study-specific portion sizes and the published portion sizes.

There was a significant positive relationship (P , 0?001)

between each nutrient as determined by the two sets of

portion sizes (Table 4). The correlation coefficients ranged

from r 5 0?77 (protein) to r 5 0?98 (b-carotene), suggesting

a strong linear association between the two methods. The

ICC showed good agreement between nutrient intakes

determined by the study-specific and published portion

sizes (P , 0?001; Table 4).

In addition, to assess if the nutrient intakes produced by

the two sets of portion sizes were similar, Bland–Altman

plots were used. Figure 1(a) to (d) shows the Bland–

Altman plot for energy, protein, fat and carbohydrate,

respectively. For energy the mean difference between the

two sets of portion sizes was 0?04 (95 % CI 20?16, 0?24)

MJ, with a lower limit of agreement (LOA) of 21?50 (95 %

CI 21?84, 21?16) MJ and an upper LOA of 1?58 (95 % CI

1?22, 1?90) MJ. For protein the mean difference was 0?95

(95 % CI 1?87, 3?78) g, with the lower LOA being 221?5

(95 % CI 226?4, 216?6) g and the upper LOA being 23?4

Table 1 Descriptive statistics of the participants: 11-year-old children and their parents in the Manchester Asthma and Allergy Study, a UK
population-based birth cohort (April 2007–August 2008)

Portion size calculation Portion size comparison

Included (n 264) Excluded (n 28) Included (n 63) Excluded (n 229)

Characteristic n or Mean % or SD n or Mean % or SD P value n or Mean % or SD n or Mean % or SD P value

Male 133 50?4 14 50?0 0?97 28 43?8 119 52?2 0?23
Mean age (years) 11?3 0?24 11?3 0?24 0?65 11?3 0?24 11?3 0?24 0?64
Mean BMI Z-score 20?13 0?98 20?21 0?58 0?05 20?32 0?87 0?09 0?97 0?28

Socio-economic status (n 194) (n 20) (n 52) (n 162)

Managerial 129 65?5 10 50?0 0?22 35 67?3 104 64?2 0?88
Intermediate 41 21?1 5 25?0 11 21?2 35 21?6
Others 24 12?4 5 25?0 6 11?5 23 14?2
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Table 2 Study-specific portion sizes (g; mean, standard deviation, median and interquartile range) of 124 food and beverage items and
percentage difference compared with published portion sizes

Food group/item n Mean SD 25th centile Median 75th centile % difference

Cereals and cereal products
Breakfast cereals

Coco Pops 35 30?0 10?2 23 30 38 22?9
Branflakes, Sultana Bran 9 40?9 23?3 23 31 61 25?4
Cheerios 19 33?0 11?6 23 31 38 239?0
Frosties 11 30?8 8?7 23 38 38 240?0
Corn Flakes 18 35?0 14?4 24 31 52 226?4
Porridge 12 193?8 92?4 110 175 265 24?2
Rice Krispies, Special K 36 36?3 14?1 30 33 43 217?5
Weetabix 36 41?2 18?7 40 40 40 2?0
Clusters 5 33?0 18?4 20 23 54 230?0
Crunchy Nut Corn Flakes 9 28?9 11?0 18 30 41 248?8
Sugar Puffs 9 33?6 10?9 23 30 44 230?7
Fruit ‘n Fibre, muesli 8 34?5 11?8 20 31 40 223?7
Shreddies, Shredded Wheat 36 41?1 19?7 23 36 49 230?3
Cereal bars 33 30?7 11?2 20 30 34 18?9

Breads
Brown bread 54 29?5 5?4 25 25 36 263?5
White bread 187 29?9 6?5 25 28 36 76?2
Brown rolls 6 68?8 29?7 48 50 105 4?1
White rolls 50 55?5 21?4 40 50 60 218?7
Wholemeal and granary rolls 9 68?7 27?3 49 55 99 3?9
Croissants 17 66?8 22?2 60 60 70 *
Crumpets 13 84?6 38?4 50 80 100 4?3
Teacakes, currant bread 17 58?6 23?2 38 55 71 *
Naan bread 5 68?0 24?0 50 80 80 242?0
Pita bread 10 88?0 22?7 75 75 95 22?3
Tortillas 20 58?8 27?2 30 60 64 *

Biscuits
Crackers 27 25?2 12?2 15 25 28 212?0
Chocolate biscuits 116 26?2 13?4 20 20 30 24?1
Digestive biscuits 34 20?0 7?3 13 20 25 28?0
Biscuits – other 42 27?3 12?5 13 22 29 17?6

Cakes/puddings
Cake – not sponge 97 45?1 21?0 30 40 53 222?2
Sponge cake 42 38?9 14?2 28 30 47 255?7
Jam tart 5 41?2 8?8 35 35 52 212?6
Doughnuts 8 58?1 17?5 60 60 71 25?9
Dessert pie 27 89?0 43?3 54 79 109 20?8
Sponge pudding 10 101?9 31?9 75 105 115 7?5

Other
Pasta 60 151?9 61?6 108 150 183 0?6
Noodles 14 181?8 53?4 139 161 263 225?4
Spaghetti 38 162?9 83?2 108 150 200 21?7
Rice 60 150?3 54?6 100 141 179 0?6

Beverages
Fruit juice 166 230?4 66?1 191 224 270 16?7
Squash – not low-calorie 44 285?7 81?1 240 300 305 6?9
Fizzy drinks 92 285?9 91?7 202 298 330 7?0
Tea 50 234?6 33?0 220 240 260 22?9
Low-calorie squash 134 284?2 65?5 250 300 300 6?3

Fish
White fish (incl. in crumbs) 12 142?3 52?5 100 120 178 27?4
Tuna 37 54?3 23?4 30 46 75 254?3
Salmon 16 105?8 62?4 100 100 100
Fish fingers 16 97?4 22?6 84 95 112 8?6

Meat and meat products
Bacon 38 53?2 14?7 50 50 51 17?1
Meat pies (beef, steak and kidney, pork) 13 108?9 40?4 66 120 139 229?8
Beef (slices, steak, topside) 25 79?4 30?1 40 67 112 3?0
Chicken slices 20 48?0 18?6 34 44 59 13?5
Sausages 65 77?9 39?1 45 80 86 5?3
Ham 77 37?4 15?7 23 35 45 25?1
Pork 27 106?0 41?8 56 115 134 20?1
Beef burgers 9 54?0 19?3 35 54 75 248?7
Chicken breast 46 97?9 39?3 95 100 113 15?2
Chicken nuggets 20 80?0 32?1 45 85 104 219?0
Chicken – roast 53 85?7 41?3 46 80 124 3?2
Lamb, roast, chops, steak 18 103?8 31?7 69 105 141 25?2
Minced beef 19 181?2 54?4 149 180 199 12?5
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Table 2 Continued

Food group/item n Mean SD 25th centile Median 75th centile % difference

Miscellaneous
Vegetable pies/pastries 12 88?8 49?0 35 108 125 230?9
Quiche 6 92?7 28?9 71 92 115 222?9
Paste (fish, meat) 7 28?6 20?5 10 16 46 221?9
Egg (boiled, scrambled, poached) 38 63?5 26?5 50 60 60 219?1
Pasta meals 30 228?3 98?9 150 229 294 17?1
Soup 28 252?5 58?2 163 257 310 5?4
Pizza 38 140?0 69?5 90 116 175 214?3
Pizza, meat topped 14 184?0 115?0 90 162 233 10?9

Milk and milk products
Ice cream 122 74?3 30?0 60 62 81 213?5
Cream cheese 22 19?6 6?0 16 17 26 28?3
Cheese 100 43?2 32?0 21 36 58 12?7
Milk pudding incl. custard 27 118?8 62?6 73 100 142 23?6
Milk as a drink 121 225?7 56?2 190 225 260 5?4
Fromage frais and low-fat yoghurt 47 97?9 34?5 60 115 125 27?7
Cream 6 29?3 9?6 11 23 53 16?0
Yoghurt – whole milk 65 90?8 43?3 40 120 125 241?9
Yoghurt – twin pot 25 145?0 20?0 150 150 150 7?0

Sugar, preserves and snacks
Sweets 84 25?8 13?6 10 20 35 22?7
Chocolate 113 27?6 13?4 19 24 37 232?2
Crisps 102 24?1 6?5 20 25 25 216?2
Sugar (added to drinks or cereal) 60 5?30 3?4 4 4 6 264?7
Corn snacks 44 21?3 4?4 20 20 25 25?2

Vegetables
Potatoes

Oven baked chips 35 91?2 29?2 61 97 100 250?0
Home-made chips 13 100?6 21?7 97 100 116 236?7
Potatoes – boiled 96 144?3 52?5 107 140 160 21?1
Roast potatoes 49 116?2 54?1 76 109 150 25?5
Baked, jacket potatoes 26 183?4 58?2 154 180 200 17?7
Croquettes, wedges and waffles 29 73?3 41?5 40 80 94 280?0
Potatoes – mashed 95 151?9 77?5 90 135 211 24?0
French fries – retail 17 82?8 14?5 77 77 77 *
Chip shop chips 33 107?0 41?8 85 97 126 228?0

Other vegetables
Baked beans 59 134?0 67?0 100 126 200 11?3
Carrots 75 52?9 23?3 38 50 60 22?1
Lentils, chickpeas, dhal 7 30?6 8?0 20 30 40 *
Dishes made with Quorn 5 129?6 13?6 120 120 149 *
Mushrooms 5 38?4 23?4 15 41 61 214?0
Onions 11 38?5 18?5 20 38 60 23?0
Butter beans, broad beans 6 73?5 34?4 35 74 109 *
Sweet corn 40 58?3 32?3 30 60 75 28?1
Broccoli 52 79?9 36?9 49 67 107 24?0
Peas 40 63?2 27?4 40 59 81 13?9
Cabbage, cauliflower 34 56?2 23?6 30 57 80 228?0
Cucumber 49 33?0 17?7 21 28 36 15?2
Green beans, mange tout 17 47?9 15?2 30 47 62 20?3
Lettuce 45 15?8 9?3 10 12 20 252?0
Mixed vegetables 12 82?0 41?2 33 90 117 34?1
Peppers 17 52?7 36?0 25 40 70 60?0
Salad – green, spinach 14 53?8 50?0 17 40 85 *

Fruit
Apples 87 95?0 30?9 67 100 113 211?6
Plums/apricots 7 40?7 12?7 30 35 60 255?7
Bananas 59 99?4 31?0 80 100 102 4?4
Strawberries 29 76?2 30?0 60 72 105 235?0
Cherries 5 36?0 23?7 18 24 60 *
Oranges, tangerines, clementines 49 90?0 51?0 60 80 120 224?7
Grapes 47 58?2 23?3 40 50 72 229?0
Canned fruit 8 160?6 52?2 74 120 200 22?2
Melon 16 130?0 45?0 91 139 169 223?0
Nectarines and peaches 6 91?7 16?0 80 90 103 0?3
Pears 11 155?5 23?1 150 160 170 19?2
Pineapple 9 73?3 61?0 40 40 80 *
Tomato 33 52?2 25?6 34 45 65 17?3
Raspberries 9 30?5 11?0 20 32 40 *
Dried fruit and raisins 18 20?0 11?0 14 15 20 8?9

Study-specific portion sizes derived from two 24 h dietary recalls conducted among 11-year-old children (n 264) in the Manchester Asthma and Allergy Study,
a UK population-based birth cohort (April 2007–August 2008); published portion sizes by Wrieden et al.(1,2) for children aged 11–14 years.
*No comparative portion size available.
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(95 % CI 18?5, 28?3) g. For total fat the mean difference

was 0?54 (95 % CI 21?56, 2?64) g, with the lower LOA of

216?1 (95 % CI 219?7, 212?5) g and the upper LOA of

17?1 (95 % CI 13?5, 20?7) g. For carbohydrate the mean

difference was 0?52 (95 % CI 25?54, 6?58) g with the

lower LOA being 247?4 (95 % CI 257?9, 236?9) g and the

upper LOA being 48?7 (95 % CI 38?2, 59?2) g. The Bland–

Altman plots demonstrate that the mean differences are

very close to zero and show no evidence of bias between

the two methods.

Discussion

In the present study we calculated portion sizes for 124

food and drink items from two 24HDR for children taking

Table 3 Intakes of energy and nutrients (mean and 95 % confidence interval) calculated from study-specific portion sizes and published
portion sizes, and percentage difference compared with published portion sizes, in a sub-sample of the study population (n 63)

Study-specific portion sizes Published portion sizes

Nutrient Mean 95 % CI Mean 95 % CI % difference

Energy (MJ) 6?68 6?62, 7?05 6?73 6?32, 7?13 0?04
Total fat (g) 59?5 55?2, 63?8 60 55?5, 64?6 0?54
SFA (g) 23?4 21?2, 25?4 23?4 21?3, 25?6 0?12
MUFA (g) 19?2 17?6, 20?7 19?1 17?5, 20?7 0?04
PUFA (g) 8?4 7?7, 9?1 8?4 7?6, 9?3 0?05
Cholesterol* (mg) 163?6 144?1, 185?7 183?9 164?4, 203?4 0?88
Protein (g) 64?8 61?1, 68?7 65?8 61?5, 70?1 0?95
Carbohydrate (g) 213?8 200?3, 227?3 207?3 194?4, 221?0 0?52
Fibre (g) 9?6 8?9, 10?4 9?6 8?75, 10?5 0?004
NMES* (g) 48?1 42?3, 54?6 48?7 42?9, 55?3 0?62
Retinol* (mg) 201?6 166?8, 243?6 204?3 168?2, 248?2 5?69
b-Carotene* (mg) 1067?1 789?7, 1441?7 1090?8 807?9, 1272?0 75?4
Vitamin C (mg) 105?6 88?2, 123?0 84?3 84?3, 101?0 21?26
Vitamin E (mg) 5?6 5?0, 6?2 5?7 5?1, 6?4 0?16
Mg (mg) 197?5 186?2, 208?8 197?1 185?1, 208?1 20?42
Zn (mg) 6?8 6?3, 7?3 6?9 6?4, 7?4 0?09
Fe (mg) 8?5 8?0, 9?1 8?3 7?7, 8?9 0?06
Ca (mg) 811?5 736?5, 886?4 826?6 740?0, 913?3 15?2

NMES, non-milk extrinsic sugars.
Study-specific portion sizes derived from two 24 h dietary recalls conducted among 11-year-old children (n 264) in the Manchester Asthma and Allergy Study,
a UK population-based birth cohort (April 2007–August 2008); published portion sizes by Wrieden et al.(1,2) for children aged 11–14 years.
*Geometric mean and range.

Table 4 Pearson correlation coefficients, intra-class correlation coefficients (ICC) with 95 % confidence intervals and
their significance, comparing intakes of energy and selected nutrients calculated from study-specific portion sizes with
those calculated from published portion sizes in a sub-sample of the study population (n 63)

Pearson’s correlation Intra-class correlation

Nutrient r P value ICC 95 % CI P value

Energy (MJ) 0?88 ,0?001 0?93 0?89, 0?96 ,0?001
Total fat (g) 0?89 ,0?001 0?94 0?90, 0?96 ,0?001
SFA (g) 0?90 ,0?001 0?95 0?91, 0?97 ,0?001
MUFA (g) 0?90 ,0?001 0?95 0?91, 0?97 ,0?001
PUFA (g) 0?94 ,0?001 0?96 0?94, 0?98 ,0?001
Cholesterol (mg) 0?90 ,0?001 0?95 0?92, 0?97 ,0?001
Protein (g) 0?77 ,0?001 0?86 0?77, 0?92 ,0?001
Carbohydrate (g) 0?90 ,0?001 0?95 0?92, 0?97 ,0?001
Fibre (g) 0?92 ,0?001 0?96 0?93, 0?97 ,0?001
NMES (g) 0?93 ,0?001 0?97 0?95, 0?98 ,0?001
Retinol (mg) 0?97 ,0?001 0?97 0?95, 0?98 ,0?001
b-Carotene (mg) 0?98 ,0?001 0?97 0?95, 0?98 ,0?001
Vitamin C (mg) 0?95 ,0?001 0?95 0?92, 0?97 ,0?001
Vitamin E (mg) 0?95 ,0?001 0?97 0?96, 0?98 ,0?001
Mg (mg) 0?89 ,0?001 0?94 0?90, 0?96 ,0?001
Zn (mg) 0?83 ,0?001 0?91 0?85, 0?94 ,0?001
Fe (mg) 0?87 ,0?001 0?92 0?87, 0?95 ,0?001
Ca (mg) 0?91 ,0?001 0?95 0?92, 0?97 ,0?001

NMES, non-milk extrinsic sugars.
Study-specific portion sizes derived from two 24 h dietary recalls conducted among 11-year-old children (n 264) in the Manchester
Asthma and Allergy Study, a UK population-based birth cohort (April 2007–August 2008); published portion sizes by Wrieden et al.(1,2)

for children aged 11–14 years.
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part in a long-term cohort study. We demonstrated that

our study-specific portion sizes are comparable to the

published food portion sizes produced by Wrieden

et al.(1,2) in children aged 11–14 years. Mean differences

in nutrient intakes calculated using the two portion sizes

were very close to zero, with significantly high correla-

tions and good reliability between the two portion sizes.

Although there have been data available regarding the

typical portion sizes for adults in the UK(9) for a number

of years, no such data were available for children when

the current follow-up was started and therefore it was

necessary to collect this information. The publication by

Wrieden et al.(1,2) provides information on typical food

portion sizes for children of various ages derived from a

large national survey. The availability of these data is

invaluable, especially in a research setting, as estimated

portion sizes are required to improve the accuracy of

nutrient intake estimation. This is particularly important

when using dietary assessment tools where detailed food

portion size data are not collected, such as FFQ.

Although the published portion sizes that have become

available were published in 2008, they are derived from

data that are now almost 13 years old(1,2). Wrieden

et al.(1,2) compared the published portion sizes with

actual portion sizes recorded by weighed food diaries in

fifty children aged 11–13 years(11) and demonstrated

good agreement. However, the weighed food diaries were

collected approximately 10 years ago and not only is there

some evidence that portion sizes are increasing(4,12), but also

adolescent obesity rates are reported to have doubled

between 1994 and 2004, perhaps indicating that among

other things diet has changed(5). Moreover, the importance

of accurate dietary assessment is paramount and therefore

the most up-to-date information on food composition and

portion sizes is required as these cannot be considered static.

Our results do, however, compare favourably with those of
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Fig. 1 Bland–Altman plots showing agreement between intakes of energy and macronutrients calculated from study-specific
portion sizes and published portion sizes in a sub-sample of the study population (n 63): (a) energy, mean difference 5 0.04 MJ,
limits of agreement (LOA) 21?50, 1?58 MJ; (b) protein, mean difference 5 0?95 g, LOA 221?5, 23?4 g; (c) fat, mean
difference 5 0?54 g, LOA 216?1, 17?1 g; (d) carbohydrate, mean difference 5 0?52 g, LOA 247?7, 48?7 g. Study-specific portion
sizes derived from two 24 h dietary recalls conducted among 11-year-old children (n 264) in the Manchester Asthma and Allergy
Study, a UK population-based birth cohort (April 2007–August 2008); published portion sizes by Wrieden et al.(1,2) for children aged
11–14 years
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both Wrieden et al.(1,2) and Lietz(12) despite the data being

collected a decade later and also similarly show few differ-

ences between boys and girls, thus suggesting that the

previously published data remains valid for this age group.

Strengths and limitations of the study

The published portion sizes were calculated from a large

national dietary survey (National Diet and Nutrition Survey;

475 children aged 11–14 years) where food intake was

assessed by weighed food diaries of actual food eaten

(i.e. weight served minus weight of leftovers). However,

motivated participants with good numeracy and literacy

skills are required to complete weighed food diaries, as

acknowledged by Wrieden et al.(1,2). In our study we used

two 24HDR in a relatively large population (n 264) and

food portion sizes were assessed using a photographic

food atlas(8).

There are a number of methods of assessing food

portion sizes. The most obvious one is the weighing of all

foods served and left over. This is often considered the

‘gold standard’ (although no method is error free); how-

ever, it can be a huge burden for the participant and may

also lead to under-reporting. Other methods include use

of three-dimensional food models, food photographs and

household measures. The cognitive aspect of estimating

portion sizes visually is complex(13) and may be a difficult

undertaking for a child(14). It requires the participant to

have a good memory and the ability to think of his/her

food intake abstractly in order to describe it in terms of

proportions or household units(13). In our study we used

food photographs that were originally developed for use

in adults(15,16) and have been demonstrated to be useful

in estimating portion sizes in adult populations. A number

of studies have shown that children can use food pho-

tographs to adequately describe food portion sizes(17,18).

Foster et al.(19) showed that children reporting portion

sizes using adult food photographs overestimated their

intake compared with using age-appropriate tools being

developed by researchers. However, such tools are not

yet available. In our study both parent and child were

present at the time of both 24HDR in order to maximise

accuracy in recalling foods and estimating intake. In

addition, in the present study the second 24HDR was not

carried out face-to-face but with the parent (and child

present) on the telephone and thus food photographs

were not used. Food quantification was undertaken by

comparing to foods consumed in the previous 24HDR or

alternatively using household measures. The designs of

all studies are constrained by cost and asking participants

to return to complete a face-face interview may increase

the dropout rate as participants become less cooperative.

In our study, one also has to take into consideration the

burden of the main study and the need in a birth cohort

to maintain long-term follow-up. Although variation

between them is expected, the ICC for a selected number

of nutrients between the first and second 24HDR ranged

from 0?37 to 0?66, showing good agreement. This is an

indication of the repeatability of the 24HDR and the

ability of the method described in our study to be con-

ducted via the telephone for participants aged 11 years

and their parents.

In separate analysis, we also modelled the two 24HDR

on an unknown (latent) ‘true’ diet. In this type of model

structure or structural equation model it is possible to

define an unmeasured variable. In our instance we con-

sidered this to be the ‘true’ dietary intake that the 24HDR

are aiming to measure and therefore this technique can

be used to look at the ability of an instrument to measure

the ‘true’ diet. This analysis suggested a possible training

effect indicating that accuracy was improved for the

second 24HDR, which is a consequence of repeated self-

reported measures. This provides further evidence of the

ability to use the 24HDR method over the telephone and

suggests it provides reasonable quantitative information

following a face-to-face interview.

In our study we calculated portion size information

from all participants who completed two 24HDR. We did

not exclude 24HDR for under- or over-reporting. There-

fore all participants who completed two 24HDR were

included in an attempt to include a range of portion sizes.

This is similar to the method used by Wrieden et al.(1,2).

Portion sizes were derived for 124 food and drink types

in the present study. Wrieden et al.(1,2) gave actual portion

sizes for 127 foods for this age group (consumed by more

than 10 % of participants) and a further 127 estimated

portion sizes for foods (consumed by 2–9 % of partici-

pants). This may be a reflection of the fact that in the

published portion sizes foods were calculated from 3374

weighed food diaries, which may have captured greater

variability in foods consumed. We have presented the

mean, standard deviation, median and 25th and 75th

centiles for the portion weights in order to show the

variability of intakes, which in turn may reflect the small

numbers of participants from whom the portion sizes

have been derived.

The method of calculating portion sizes is similar to

that presented by Wrieden et al.(1,2) and ensures that

portion sizes for foods are calculated at the individual

level; therefore the results have not become skewed by

children with high or low intakes due to high frequency

of consumption. Furthermore, in an attempt to ensure

that the highest number of food portion sizes was cal-

culated, similar foods were grouped together and thereby

avoided items being excluded due to fewer than five

children consuming the food or beverage item.

Conclusions

Nutrient intakes calculated using portion sizes from our

population were similar to those calculated from portion

size data collected in a national survey, despite being
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collected over a decade later. The present study adds to

the small amount of evidence regarding portion sizes in

UK children and provides agreement for the previously

published paediatric portion sizes. However, replication

of this work is necessary and in particular more data on

estimated portion sizes are required, not just for child

populations but in adult populations as well.
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