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In the present study, we examined how well adolgscgl2-13 years) are able to select the corretai aid
portion sizes after having been shown differentdfa@ms. We also evaluated the effectiveness of two
dimensional life-size drawings and three-dimendidoad models, used as dietary aids in this pracdsfty
black children and 42 white children from Johanwoegtparticipated in the studiNE92). Trained interviewers
individually tested each child following a presa&ibsequence, throughout. Each participant was rslaoplate

of actual food of a pre-determined weight. The ipgorant was required to select a two-dimensionalading,
and thereafter a three-dimensional food model, wmmst closely resembled the real food portionthis
manner, portion size estimation was evaluated vafipect to 11 different food items. CorrelationsMeen
nutrients calculated from actual weight of foodtmrs and estimates ranged from 0.842 to 0.9940.0001),
indicating a significant positive linear associatlzetween the actual and estimated nutrients, @sthgr of the
dietary aids. However, findings also suggest thatdrawings provided a better estimate of actuatgn fat
and carbohydrates than did the food models (witipeet to lying witm? the limits of agreement). On the
other hand, the food models were more frequentscesd correctly than the drawings. Hence, botthods
had advantages and disadvantages. Overall, ifouas! that there were no gender differenées 0.05) when
using either the models or drawings to estimat¢igrosize, however, there were significant ethriftecences

(P <0.05). With two exceptions, black children seldctiee correct aids (drawings and models), morenofte
compared with white children. It is recommended thadietary interviews undertaken in black childria
urban areas one could use either aid; whileghite adolescents the use of the food models smetwended

Key Words: dietary survey, food portions, food models, visual aids, adolescents, black or white children,
Johannesburg-Soweto, South Africa.

Introduction used in reporting amounts eaten by adults. Thegddhat
Dietary surveys are often hampered by the difficdf the strategy most frequently used to determineigrodize
collecting accurate and reliable dietary informativom was visualization of the recalled item and compuerio
participants- When one uses a recall type of dietawgthod available dietary aids. For example, regardleswludther
such as a 24-hour recall or a quantified food fezquy, the the dietary set contained 2- or 3-dimensional (23ED)
most common difficulty is the estimation of foodrppon aids, respondents looked for an aid, which besessmted

size?

the size or shape of the food they ate, or theaboet in

As early as 1982, Rutishausercommended the use ofwhich it was servef Similar results were found in an
dietary aids to improve portion size recall. Indegdthe earlier study by Kirkcaldy-Hargreavest al., in young
past three decades, numerous investigators hawdoped women®?
and/or tested various types of dietary aids, inolgd
photographé;” utensils and volume measutesthree-
dimensional mogdels made of various types of mételile Correspondence address.. Dr NP Steyn, CDL Unit, Medical
wax and foant;® drawings of foods, abstract and generigesearch Council, PO Box 19070, Tygerberg, 7505, Capa,
shapes, and household meastfjeand commercial plastic south Africa
food replicas (Nasco, Fort Atkinson, USA). Tel: +27219380242; Fax: +27219335519

Chamberst al.,'* compared four different sets of die-Email: nelia.steyn@mrc.ac.za
tary aids in order to evaluate the best cognitivategies Accepted 10 March 2005
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These participants were shown pre-weighed amounts &TT offices for lunch and day of fun. The Commitfee

foods which they subsequently had to evaluatermgeof
portion size, using four different sets of dietaigs. It

Research on Human Subjects (Medical) of the Unityers
of the Witwatersrand approved the study and infarme

was found that the lowest percentage of accuracy wawritten consent was obtained from the parents. dtémi

obtained when food replicas (models of real foodsie

used and the highest when life-size pictures (drgs)i

were used. These findings served as a motivatiothtor
use of life-size 2-D drawings and 3-D food mod#ishe

current study.

There are limitations to the use of commerdiatary
aids such as food replicas, in the South Africantext.
Commercially produced food replicas have to be irgub
and are hence very costly. Another difficulty i® tton-
sideration that such replicas do not represent liocals

attended the testing session on a voluntary basis.

Dietary aids to be tested

2-D Life-size drawings (Fig.1) and 3-D food mode¥sgy(

2) were selected as prospective dietary aids tosked in

the BTT study. This selection was made based on the
efficacy of the 2D-drawings and the 3-D food models
reported in earlier local studies in young adudtsd the
fact that they are economical and simple to i$&The
drawings developed by SeneKdf were used as 2-

and portion sizes commonly consumed. Since SoutHimensional aids in this study. These were mainkyege

Africa has a diversity of ethnic groups and cultuamd a
high percentage of illiteracy (24% in rural areHsjt
becomes particularly important to use dietary &ids are
able to clearly and simply depict local and trafitl
foods and commonly consumed portion sizes.

The Birth to Twenty (BTT, originally Birth to T¢
study is the largest longest ongoing longitudinathb
cohort of child health and development in Africa.eTh
children, whose lives span the transition of Soifica

ric, i.e. do not depict detail, but illustrate vizla or size

of an item; life-size line drawings showing diffatevo-
lume sizes viewed from above and cross-sectionédly:
cup, ¥ cup, 1 cup, (Fig. 1). Life-size (non-generic
resembles the item) drawings of some items (gems, b
nanas, teaspoons, glass and bowl) were also ugpdL{F
The 3-D food models (¥ cup; ¥2 cup flattish and Y2 cup
round; 1 cupf used were made of flour and water and
baked in an oven until hard from a recipe developgd

to democracy, were born in 1990 in the Johannesburgenekal (1994): (Fig. 2). These were also of a gener
Soweto area, South Africa. The goals and methods afature and did not resemble actual foods.

BTT have been set out in several previous publica-

tions!**® One of the research objectives of BTT is to
examine dietary intake of the children at differphases
of physical development. This means that the pp#ditts,
who are currently 12-13-years old, will be expoged
various dietary questionnaires and interviews, udiclg
repeated 24-hour recalls and dietary frequencyviges.

Therefore, an essential requirement is that portize
estimations of this group are as accurate as gessb
their nutrient intakes will be compared to variooarkers
of development, such as growth, body composition,
nutritional status and pubertal development.

The aim of the present study was two-foldsthy;, to

determine how accurately urban adolescents aretable
recall and identify portion sizes of commonly eatead
items using dietary aids, specifically 2-D life-sidraw-
ings and 3-D food models and possible differenoes b
tween them, and secondly, to determine if therestireic
or gender differences in portion size estimatiome But-
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comes of this study would direct the choice ofalgmids
for the BTT study.

Materials and methods
Study population
A convenience sample of blackN (=50) and white
(N =42) children aged 12-13 years and living in theesa
geographical area of the BTT study source areaicpart
pated in the study. Children were recruited frono tw
schools in the Johannesburg-Soweto area. One safasol
in a predominantly middle-income area and included
white and black children; the other was in Sowetd a
comprised black children, predominantly from low-
income areas. The choice of schools was basedeon th
fact that the BTT study would include children froowl
and middle income areds™®

Participating children were requested to camé¢he

Figure 1. Examples of the 2-dimensional life-size drawingsdi

in the study.

Figure 2. Examples of the 3-dimensional food models used in
the study
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Food items used in the testing procedure adolescents were able to estimate the portion aHies
Eleven food items were selected for evaluation. Theyaving seen the actual food portions, and to cateehis
differed in consistency (solids versus liquids),aph to an appropriate sized dietary aid. We also wamted
(round versus long) and texture (amorphous verslid s establish which type of aid (2-D or 3-D) would piae
pieces), in order to include sufficient variety. Thre- the most accurate portion size. Whether the ppdits
quency of consumption of an item by children andltad were able to remember this over a long period Wwasoo
from the white and black population groups in urbe@as concern, since the literature has indicated thadmem of
formed the basis of its inclusion in the t8sEoods were this age have a good dietary recall over 24 h&ifrs.

culturally appropriate and familiar to both grouptow- Four trained interviewers conducted interviewish
ever, it was not feasible to include all the itesosnmonly  the children. Each interview was undertaken with one
consumed by these groups. participant at a time with the participant seatppasite

The 11 selected food items were beef stew fplnous  the interviewer. The interviewer explained the s of
with small pieces), rice (round and amorphous)afmot the test for the participant to understand the ggecand
chips (irregular form and size), gem squash (rosotld  purpose. The interviewer showed the subject thst fir
shape), margarine (thick paste consistency), muaggb- plate containing a beef stew (weight establishefdrbe
tables (amorphous, irregular shapes), tomato (wedgéand), for about 30 seconds, after which the pleds
solid shape), banana (large, oblong shape), cdlik dr removed from sight. The participant was then shden
(liquid), chocolate instant pudding (soft, smootil ghick  drawings and requested to select the one mostlglose
texture) and peanuts (amorphous, irregular shapes). resembling the actual food portion. Thereafter 2iB

Portion sizes of actual foods used in thiglgtwere drawings were removed from sight and the partidipan
selected according to commonly used volume metriavas shown the 3-D food models and again askedeotse
measures, namely: Y.cup, lcup, 1% cups, 2 cups, tlhe one best resembling the actual food portioe. sithe
teaspoon, 1 tablespoon, 1 serving spoon, 1 pudmbmg interviewer then proceeded to the next food itettofoe
and 1 glass. Such measures are reported in theéh Souhg the same procedure with each item. Every effaig
African Food Quantities Manual, which is used inmade to keep the time sequence and order of itams a
conjunction with the South African Food Composition similar as possible for every participant in ortieavoid
Tables?®?! After the portion of each food item was unnecessary confounding factors or bias. The ressptm
measured in volume measures, it was weighed using each food item was recorded and the same ordérooi-s
digital scale measuring to the nearest gram (Table 1 ing the aids was followed throughout.

Process of data collection Data analyses
The purpose of the test was to determinetivéiiéhe  Data analyses were undertaken using $ASifferences

Table 1. Food items tested for portion size determinatioh2rl 3-year-old children

Household and metric

Food item on plate  Actual weight (g) of the portion size of actual food Visual aids used

shown to children food item shown ;
item shown
Beef stew 236 1 cup (250 ml) 2-D drawings* and gabdels
Rice 29 % cup (125 ml) 2-D drawings* and 3-D motlels
Potato chips 112 1 cup (250 ml) 2-D drawings* arid Bodeld
Gem squash 116 Y large zn[()j ?;%v:réges;nzf small, medium
Margarine 3 1 teaspoon level 2-D drawings of spoons
Mixed vegetables 80 % cup (125 ml) 2-D drawingsd 8fD models
Demonstrated by drawing (2-D)
Tomato 10 1" tomato a circle and dividing it into
halves, quarters and eighths
Banana 188 1 banana 2-D [|fe—3|ze drawings of small,
medium and large bananas
. Two 2-D drawings of glasses of
Cold drink 120 % glass (125 ml) different size ang Ieveg:s
Chocolate puddin 150 ¥ cup (175 ml) 2-D drawings of bowls with
pudding “cup different levels of fullness
Empty hand shown and then
Peanuts 21 1 handful asked to quantify the number of

peanuts
*2-D life-size drawings are seen in Fig. 1. Thesdude top views and cross-sections of a ¥4 cupypzL cup, 1% cups and 2 cups, as
well as life-size drawings of spoons, and glassesaebowl filled to different leveld3-D food models are made of flour and water
mixed together and baked (Fig. 2). These includedipz %2 cup, 1 cup, 1% cups and 2 cups.
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between the two types of dietary aids (drawingsfand  Results
models) and actual foods were tested by various meApart from one or two exceptions, black childrefested
thods® The mean estimated weight and 95% confidencéhe correct aids (drawings and models), more oftem-
intervals for each food item were tested againstattual pared with the white children (Table 2). Table 2 also
weight, using the signed rank test. The percentagshows the mean differences (in grams) between lactua
differences were calculated according to the mett®d food items and the two dietary aids tested. Thé&erein-
scribed by Nelson and Haraldsdottirin, nantelPer- ces varied from small ones (0g—10g) for bananaclimagl
centage Error = (test measure minus reference m@éasu cold drinks, and beef to fairly substantial ones-218g)
reference measure X 100). Significance was sefpab-  for rice, potatoes, gem squashargarine and mixed ve-
bability of 0.05. The Wilcoxon two-sample test wsged getables. Overall, out of a total of 552 dietadsaested
to test for differences between ethnic and gendmrgs. on bhoth groups, 58% of the black and 54% of thetavhi
For the remainder of the data analyses, theabfood children estimated the portion correctly when datec
items (N=11) were analysed for mean energy and nutrienfrom the food models and 57% of the black and 38% o
intakes, using the Foodfind¥B program. The actual the white children estimated correctly when seterti
mean nutrient intakes were then compared with meafrom the drawings. Hence, the black children gelbc
intakes calculated from the size of the drawingd e equally well from both dietary aids, while whiteildhen
models, respectively. Spearman’s correlation edeffts  did less well on the drawings. There were significa
were calculated to describe the level of agreenbent differences between estimated and mean weightseeatw
tween two sets of measures, for all the food itéonbe  the ethnic groups (black versus white) when usireg2-D
tested. Thirdly, the extent of agreement betweem thdrawings for the following food items: beef, potatups,
actual food items and estimated portions were used gem, margarine, and banana. This was also thendase
classify participants into the same and adjaceantijies using the food models: beef, potatoes, margarind, a
of intake® Lastly, the Bland and Altmdhmethod was peanuts. With respect to differences within eadiniet
used to describe the level of agreement betweatents  group (signed rank test), namely actual food veraus
obtained by the dietary aids and those of the afdods. model or drawing, nearly all the differences weignis
ficant.

Table2. Actual weight (AW) and mean estimated portiongi¢i(EW), 95% confidence intervals and degree ofieacy
for actual foods, 3-D food models and 2-D life-siitawings, tested by group (blacks= 50; whitesN =42)

Food item Dietary Aid GRP % Correét AW EW Difference % Difference 95% Signed
P values* (9) (9) EW-AW (g) Confidence  Rank Test
Interva P valued
Beef Drawing B 58 236 227.7 -8.3 -35 205.3-250.2  P=0.427
P=0.002 w 36 236 170.0 -66.0 -28.0 141.2-198.7 P<0.001
Model B 68 236 231.3 -4.7 -2.0 212.2-250.4  P=0.803
P=0.046 w 52 236 200.9 -35.1 -14.9 176.8-224.9  P=0.010
Rice Drawing B 80 29 38.3 9.3 32.0 31.1-45.4 P=0.002
P=0.745 W 83 29 38.0 9.0 31.0 30.6-45.3 P=0.015
Model B 58 29 44.7 15.7 54.0 37.4-52.0 P<0.001
P=0.480 W 52 29 49.7 20.7 71.4 40.1-59.3 P<0.001
Potato Drawing B 32 112 147.8 35.8 32.0 130.0-165.7  P<0.001
P<0.001 w 26 112 80.7 -31.3 -28.0 67.3-94.0 P<0.001
Model B 40 112 138.9 26.9 24.0 129.1-148.7 P<0.001
P<0.001 w 55 112 89.3 -22.7 -20.2 78.1-100.6 P=0.001
Gems Drawing B 32 116 74.6 -41.4 -35.7 66.3-82.9 P<0.001
P<0.001 w 7 116 56.2 -59.8 -51.6 50.2-62.1 P<0.001
Margarine Drawing B 24 3 5.3 2.3 76.0 4.9-5.6 P<0.001
P<0.001 w 2 3 8.6 5.6 185.7 7.1-10.0 P<0.001
Model B 28 3 5.4 2.4 80.0 4.8-6.0 P<0.001
P=0.010 W 26 3 7.7 4.7 157.1 6.3-9.2 P<0.001
Mixed veg. Drawing B 62 80 109.6 29.6 37.0 97.3-121.9 P<0.001
P=0.176 W 50 80 101.0 21.0 26.2 84.4-117.5 P=0.002
Model B 60 80 113.6 33.6 42.0 101.4-125.8  P<0.001
P=0.257 W 57 80 104.8 24.8 31.0 90.2-119.3 P=0.001
Tomato Model B - 10 31.8 21.8 218.0 28.7-34.9 P<0.001
P=0.017 w 10 27.0 17.0 169.7 23.2-30.7 P<0.001
Banana Drawing B 100 188 188.0 0.0 0.0 - -
P<0.001 w 62 188 170.1 -17.9 -9.5 162.2-178.0 P <0.001
Cold drink Drawing B 56 120 108.2 -11.8 -9.8 97.1-119.4 P=0.021
P=0.319 w 83 120 110.0 -10.0 -8.3 102.9-117.1  P=0.016
Pudding Drawing B 86 150 143.0 -7.0 -4.7 138.0-148.0 P=0.016
P=0.399 w 29 150 146.4 -3.6 -2.4 129.1-163.8  P=0.823
Model B 96 150 148.0 -2.0 -1.3 145.2-150.8  P=0.500
P=0.093 W 83 150 153.6 3.6 2.4 147.2-159.9  P=0.453
Peanuts Model B 86 21 233 2.3 11.0 21.2-25.4 P=0.047
P=0.013 w 55 21 30.0 9.0 42.9 23.5-36.5 P=0.0001

*Wilcoxon two sample test, two-sided probabilityest for significant difference betweantual and estimated weights of food portions by
black (B) and white (W) childrelSigned Rank Tes? value to test significant difference between adateight and estimated weight for each
type of visual aid ust *Percentage participants who selected the corretibpasize
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Gender differences were not significant for the wdethe  positive linear association between the actual estit
drawings and models (not shown). Table 3 showdehel of  mated nutrients, using either of the two types iefaty
agreement in nutrient intake by thirds of therdistion, for ~ aids. In Table 5 the results of the Bland-Altmast<e
intakes based on portisgizes estimated using 2-D draw- are presented. The level of agreement is refldoyetthe
ings versus actual food intakes and for 3-Ddfom-  large percentage of participants who fall betweka t
dels versus actual intakes (as recommended). Mblrd mean + 2 standard deviations. In this regard ntioaa
to the models, the largest discrepancies were faond 90% of all participants in the drawing category veithin
carbohydrate and fibre intakes, since only 38% 42  the limits of agreement. Similar findings were ridufor
were categorized in the same thirds, respectivelgss the food models, although for energy and vitaminl@&ss
than 50% of participants were in the same thirdstie than 90% were in this position. Spearman’s cotiaia
drawings with respect to fibre, fat, and vitamigp Bitake.  coeffi-cients reflect the level of proportional id ack of
Overall, the results were very similar using eitllee  pro-portional bias is shown by small correlatioreffie
models or the drawings. Spearman’s correlationbléTa cients, which are not significant. In this casegrgg
4) between actual weight of food and estimates frongkilojoules), vitamin B, carbohydrate, and cholesterol
either the drawings or the food models ranged f@o8%5  were not signi-ficant when using the models. Engfaty
to 0.997 P <0.0001 for each nutrient) and 0.842 to 0.994carbohydrates and magnesium were not significargnwh
( P<0.0001) respectively. This indicated a Higant using the drawings.

Table 3. Classification of 12-13-year-old subjects accordmghirds of the distribution of the energy andri@nt content
based on estimates of portion size using 3-D foodets and 2-D life-size drawings vs. actual pors@e of food items*

2-D Drawings vs. actual amounts of fooN £92)

Nutrient % Insame % In adjacent % In opposite % In same % In adjacent % In opposite
third as actual third as actual third as actual third as actual third as actual third as actual
amount amount amount amount amount amount
Kilojoules 56.5 43.5 - 51.1 48.9 -
Protein (g) 60.9 39.1 - 50.0 50.0 -
Carbohydrates (g) 38.0 54.4 7.6 67.4 315 11
Fibre (g) 42.4 47.8 9.8 47.8 50.0 2.2
Total fat (g) 52.2 47.8 - 59.8 40.2 -
Cholesterol (mg) 60.9 39.1 - 47.8 52.2 -
Vitamin A (RE) 57.6 39.1 3.3 66.3 30.4 3.3
Vitamin C (mg) 56.5 43.5 - 58.7 40.2 1.1
Vitamin E (mg) 64.1 28.3 7.6 57.6 32.6 9.8
Vitamin D (ug) 80.4 12.0 7.6 85.9 5.4 8.7
Vitamin Bg (mg) 53.3 46.7 - 56.5 42.4 11
Vitamin By, (ug) 60.9 39.1 - 47.8 52.2 -
Iron (mg) 63.0 37.0 - 48.9 51.1 -

*Nutrient content of the models and drawings wegimg evaluated compared with nutrient intake ofabtiial food

Table4. A comparison of energy and nutrient intakes dfi@cfoods compared with portions estimated by &
models and 2-D life-size drawings*

Food modelsN=92) Drawings = 92)
Nutri Mean (SD) Mean (SD) Spearman's Mean (SD) Mean (SD) Spearman's
utrient correlation P value . correlation P value
Models Actual food e Drawings  Actual food -
coefficient coefficient
Kilojoules 764.6 7315 0.881 <0.0001 733.9 7315 0.842 <0.0001
(667.9) (648.2) (717.7) (648.2)

Protein (g) 6.1 (8.6) 6.3 (8.8) 0.950 <0.0001 5.8 (8.5) 6.8)8. 0.931 <0.0001
Carbohydrates (g) 15.9 (14.7) 14.6 (12.8) 0.855 <0.0001 15.2 (16.5) 4.6112.8) 0.844 <0.0001
Fibre (g) 1.8 (2.1) 1.6 (1.6) 0.951 <0.0001 1.8(2.2) 1.6)1. 0.944 <0.0001
Total fat (g) 9.7 (10.5) 9.5 (10.4) 0.950 <0.0001 9.4 (10.8) (2®B4) 0.929 <0.0001
Cholesterol (mg) 17.6 (34.8) 18.9 (35.4) 0.997 <0.0001 16.4 (33.7) 8.9135.4) 0.994 <0.0001
Vitamin A (RE) 83.2 (163.3) 60.4 (108.1) 0.953 <0.0001 80.9 @)60.60.4 (108.1) 0.947 <0.0001
Vitamin C (mg) 5.0 (6.3) 4.9 (5.7) 0.958 <0.0001 4.9 (6.7) 4.9)5. 0.945 <0.0001
Vitamin E (mg) 1.02 (1.65) 0.66 (0.68) 0.974 <0.0001 1.05 (1.72) .66@0.68) 0.964 <0.0001
Vitamin D (ug) 0.07 (0.15) 0.04 (0.06) 0.994 <0.0001  0.07 (0.16) .04@0.06) 0.993 <0.0001
Vitamin Bg(mg) 0.16 (0.19) 0.16 (0.17) 0.931 <0.0001 0.15(0.20) .16@0.17) 0.932 <0.0001
Vitamin Bip(ug) ~ 0.40(0.76)  0.43 (0.78) 0.997 <0.0001 0.37(0.74) .43@0.78) 0.994 <0.0001
Iron (mQ) 0.86 (1.06) 0.84 (1.05) 0.956 <0.0001 0.81(1.05) .84@1.05) 0.943 <0.0001
Calcium (mg) 39.06 (53.3) 37.40 (52.7) 0.930 <0.0001 37.39 (b3.637.40 (52.7) 0.917 <0.0001
Magnesium (mg) 19.4 (17.3) 18.4 (15.5) 0.896 <0.0001 18.7 (19.2) 8.4115.5) 0.872 <0.0001

* Nutrient content of the models and drawings weeg evaluated compared with nutrient intake efabtual food
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Discussion

In recent South African dietary surveys, varioustaty
aids have been used to determine the recall of fmwe
tion sizes among different population groups. Aare-

estimated portions were high (except for bréadpoth
types of dietary aids (range0.56-0.79; allP<0.001).
They concluded that portion size estimates are gpiaite
for ranking children’s relative intakes, but shoblel used

ple is the National Food Consumption Survey (NFCS)with caution when used as quantitative estimatefoad

that used household utensils, such as spoons gm&l cuor energy intakes.

In this study, Spearman's lziioe

and abstract models made from wax and foam in theioefficients ranged from 0.848 to 0.998 for nutrien

study on 1-9 year old childrénln the studyTransi-tion,

takes. The high correlations were the result efdietary

Health and Urbanisation in South Africa (THUSA), aaids being shown directly after the participantd ha
photograph manual was developed comprising life-sizviewed the actual foods. Hence, memory loss wes dé

quantities of foods commonly eaten by adfilBrior to

an issue compared with similar studies.

the commencement of the THUSA study, the photograph A study undertaken in adultdl £ 47) and children
manual was tested in the prospective study populati (N = 37) in Britain examined two methods of estimating

Findings indicated that 68% of the portions tested

portion size, i.e food photographs and standardigror

these adults were found to be within 10% of actuakizes?® They found large differences in the estimates of
weight? Furthermore, the results showed there were nuportion sizes regardless of the metlused, or the age of

merous discrepancies between the estimated paizes
of certain food items, particularly the amorphous®

the subjects. The median difference range was feond
be between52% and 100%. These differences were

Up to now, no dietary aids have been developed angreater in children than in adults. They conseqyemat
tested for use in older children adolescents in South commended that standard portion sizes (for diffieren

Africa.

Only a few studies have attempted to investigate po estimate portion sizes.
tion size estimation by children and adolescéft§6%’
The results from these studies, overall, illusttatge and

consistent errors with regard to reporting, whetineder-
or overestimated. Mathesaa al.,?’
racy of food portion estimates of 8-12 year-oldigdn-

ages) be used with children instead of expectiegntho
In a recent study, by bviedt
al.”® it was found that standard portion sizes largely
underestimated reported portion sizes. Howevewas
possible to adjust portion sizes using a correctamtor,

evaluated the accu- which considerably improved comparability.

In the present study, certain items were npmerly

American girl's N=54). The girls were asked to esti- assessed than othersor example, margarine, tomatoes,
mate the amount of foods (previously weighed), Whic and gem squash resulted in the most inaccuracikes. T
they had consumed, by means of 2-dimensional gietarportion size of gem squash was under-reposddle the

aids and with manipulative aids, such as clay. Tiher

views took place 10 minutes after the children batén.

margarine and the tomato were over-reported. Altipa
cipants scored poorly on the tomato wetlggt had been

They found that absolute value percentage diffei®encecut into aneighthwedge which the children found diffi-

between actual and estimated weights were 58%hfor t cult to describe.

Similar results were found foar-

manipulative aids and 38% for the 2-dimensionaldfoo garine, where participants seemed to have diffycuit

portion visuals. In this study, we found that 58%black
children and 54% of white children scored correasyng

distinguishing between a level and a heaped teaspbo
margarine (which was scooped into a gem squash. half

the 3-dimensional food models and 57% of black andHowever, it should be kept in mind that for thesm t
38% of white children scored correctly using the 2-food items the portions were so small that in fdlag

dimensional drawings. In the study by Mathesoal., 2’
Spearman’s correlation coefficients between aacnd

differences in nutrient intakes were minor. However
large differences in nutrient intake would beurred if

Table 5. Observations of the participants lying within limof agreement as calculated by the Bland-Altmathod*
(mean difference +2 standard deviations), for 3-@leis and 2-D life-size drawirys

Food modeldN = 92 subjects

Drawing® = 92 subjects

Nutrient %<- -2SD- %> (?(?rerglrarlrt]i?)rrls Pvalue 2S- -2SD- %> fgrerglrar:i?)rr:s P value

2SD +2SD  +2SD e 2SD +2SD  +2SD .

coefficient coefficient

Kilojoules 7.6 84.2 8.2 0.050 0.2440 0.2 97.1 2.7 0.053 0.2156
Protein (g) 2.0 93.5 4.5 0.170 <0.0001 2.5 91.1 6.3 0.149 @000
Carbohydrates 6.3 90.0 3.6 0.021 0.6190 1.1 98.0 0.9 0.033 0.423
Fiber (g) 6.2 93.1 0.7 -0.263 <0.0001 5.8 93.3 0.9 -0.254 ocm
Total fat (g) 3.1 91.7 5.3 0.109 0.0106 2.5 91.1 6.3 0.025 0.5526
Cholesterol (mg) 2.0 93.5 4.5 0.073 0.0878 2.4 91.3 6.3 0.173 <@.000
Vitamin A (RE) 6.2 93.1 0.7 -0.423 <0.000 5.6 92.8 1.6 -0.371 [C:0010]
Vitamin C (mg) 7.6 84.2 8.2 -0.219 <0.000 0.7 96.6 2.7 -0.158 @00
Vitamin E (mg) 3.3 96.7 - -0.362 <0.000 25 97.5 - -0.460 <0.0001
Vitamin D (ug) 3.9 96.1 - -0.681 <0.000 2.8 97.2 - -0.613 <0.0001
Vitamin Bg (mg) 7.3 84.6 8.2 -0.165 0.0001 0.2 97.1 2.7 -0.176 e@O0
Vitamin By, (ug) 2.0 93.5 45 0.073 0.0878 2.4 91.3 6.3 0.173 <(L000
Iron (mg) 2.4 93.1 4.5 -0.119 0.0050 3.1 90.6 6.3 -0.114 00
Calcium (mg) 7.1 92.0 0.9 0.090 0.0351 2.7 92.6 4.7 0.094 0.0274
Magnesium (mg) 6.0 90.2 3.8 0.091 0.0316 0.2 97.1 2.7 0.057 0.1842

* Reference 29Nutrient content of the models and drawings weiadgevaluated compared with nutrient intake ofabeual food
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food items such as liver and citrus, were included. There-10.

fore, the outcomes in nutrient values are deterdhimat
only by the size of the item consumedalit also by the

type of item. In the latter case, for examglere would 11.
be a large difference in vitamin A intaketlife weight of
liver were under- or over-estimated. 12

In conclusion, results regarding our aims ssgghat
the drawings provided a better estimate of actnetgy,

fat and carbohydrates than did the food modelsh(wit 13

respect to lying within the limits of agreementiHow-

ever, the food models were more frequently selected4.

correctly than the drawings. Hence, both methadbkdd-
vantages and disadvantages. Overall, both aidsdea
high correlations foractual versusestimated nutrients.

There were no gender, but some ethnic differences:>-

conesquently, we would recommend using either the
drawings or the models when conducting intervievith w
black 12-13 year old adolescents and the modelsnwhe
interviewing white children.
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