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In the present study, we examined how well adolescents (12-13 years) are able to select the correct dietary aid 
portion sizes after having been shown different food items. We also evaluated the effectiveness of two-
dimensional life-size drawings and three-dimensional food models, used as dietary aids in this process.  Fifty 
black children and 42 white children from Johannesburg participated in the study (N =92). Trained interviewers 
individually tested each child following a prescribed sequence, throughout.  Each participant was shown a plate 
of actual food of a pre-determined weight. The participant was required to select a two-dimensional drawing, 
and thereafter a three-dimensional food model, which most closely resembled the real food portion. In this 
manner, portion size estimation was evaluated with respect to 11 different food items.  Correlations between 
nutrients calculated from actual weight of food portions and estimates ranged from 0.842 to 0.994  (P<0.0001), 
indicating a significant positive linear association between the actual and estimated nutrients, using either of the 
dietary aids. However, findings also suggest that the drawings provided a better estimate of actual energy, fat 
and carbohydrates than did the food models (with respect to lying within? the limits of agreement).  On the 
other hand, the food models were more frequently selected correctly than the drawings.  Hence, both methods 
had advantages and disadvantages.  Overall, it was found that there were no gender differences (P < 0.05) when 
using either the models or drawings to estimate portion size, however, there were significant ethnic differences 
(P < 0.05).  With two exceptions, black children selected the correct aids (drawings and models), more often 
compared with white children. It is recommended that in dietary interviews undertaken in black children in 
urban areas one could use either aid; while in white adolescents the use of the food models is recommended.  
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Introduction   
Dietary surveys are often hampered by the difficulty of 
collecting accurate and reliable dietary information from 
participants.1 When one uses a recall type of dietary method 
such as a 24-hour recall or a quantified food frequency, the 
most common difficulty is the estimation of food portion 
size.2  
     As early as 1982, Rutishauser3 recommended the use of 
dietary aids to improve portion size recall. Indeed, in the 
past three decades, numerous investigators have developed 
and/or tested various types of dietary aids, including: 
photographs,4,5 utensils and volume measures6, three-
dimensional models made of various types of materials like 
wax and foam;7-9 drawings of foods, abstract and generic 
shapes, and household measures10); and commercial plastic 
food replicas (Nasco, Fort Atkinson, USA).  
     Chambers et al.,11 compared four different sets of die-
tary aids in order to evaluate the best cognitive strategies 

used in reporting amounts eaten by adults. They found that 
the strategy most frequently used to determine portion size 
was visualization of the recalled item and comparison to 
available dietary aids. For example, regardless of whether 
the dietary set contained 2- or 3-dimensional (2-D, 3-D) 
aids, respondents looked for an aid, which best represented 
the size or shape of the food they ate, or the container in 
which it was served.12   Similar results were found in an 
earlier study by Kirkcaldy-Hargreaves et al., in young 
women.12  
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These participants were shown pre-weighed amounts of 
foods which they subsequently had to evaluate in terms of 
portion size, using four different sets of dietary aids. It 
was found that the lowest percentage of accuracy was 
obtained when food replicas (models of real foods) were 
used and the highest when life-size pictures (drawings) 
were used. These findings served as a motivation for the 
use of life-size 2-D drawings and 3-D food models, in the 
current study. 
     There are limitations to the use of commercial dietary 
aids such as food replicas, in the South African context. 
Commercially produced food replicas have to be imported 
and are hence very costly. Another difficulty is the con-
sideration that such replicas do not represent local foods 
and portion sizes commonly consumed. Since South 
Africa has a diversity of ethnic groups and cultures and a 
high percentage of illiteracy (24% in rural areas),13 it 
becomes particularly important to use dietary aids that are 
able to clearly and simply depict local and traditional 
foods and commonly consumed portion sizes.  
     The Birth to Twenty (BTT, originally Birth to Ten) 
study is the largest longest ongoing longitudinal birth 
cohort of child health and development in Africa. The 
children, whose lives span the transition of South Africa 
to democracy, were born in 1990 in the Johannesburg-
Soweto area, South Africa. The goals and methods of 
BTT have been set out in several previous publica- 
tions.14-16 One of the research objectives of BTT is to 
examine dietary intake of the children at different phases 
of physical development. This means that the participants, 
who are currently 12-13-years old, will be exposed to 
various dietary questionnaires and interviews, including 
repeated 24-hour recalls and dietary frequency interviews. 
Therefore, an essential requirement is that portion size 
estimations of this group are as accurate as possible, as 
their nutrient intakes will be compared to various markers 
of development, such as growth, body composition, 
nutritional status and pubertal development. 
     The aim of the present study was two-fold, firstly, to 
determine how accurately urban adolescents are able to 
recall and identify portion sizes of commonly eaten food 
items using dietary aids, specifically 2-D life-size draw-
ings and 3-D food models and possible differences be-
tween them, and secondly, to determine if there are ethnic 
or gender differences in portion size estimation. The out-
comes of this study would direct the choice of dietary aids 
for the BTT study.  
 
Materials and methods 
Study population 
A convenience sample of black (N =50) and white  
(N =42) children aged 12-13 years and living in the same 
geographical area of the BTT study source area, partici-
pated in the study. Children were recruited from two 
schools in the Johannesburg-Soweto area. One school was 
in a predominantly middle-income area and included 
white and black children; the other was in Soweto and 
comprised black children, predominantly from low-
income areas.  The choice of schools was based on the 
fact that the BTT study would include children from low 
and middle income areas.14-16  

     Participating  children  were  requested  to  come  to the 

BTT offices for lunch and day of fun.  The Committee for 
Research on Human Subjects (Medical) of the University 
of the Witwatersrand approved the study and informed 
written consent was obtained from the parents. Children 
attended the testing session on a voluntary basis. 
 
Dietary aids to be tested 
2-D Life-size drawings (Fig.1) and 3-D food models (Fig. 
2) were selected as prospective dietary aids to be used 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 adults, and the 
fact that they are economical and simple to use.17,18 The 
drawings developed by Senekal17,18 were used as 2-
dimensional aids in this study. These were mainly gene-
ric, i.e. do not depict detail, but illustrate volume or size 
of an item; life-size line drawings showing different vo-
lume sizes viewed from above and cross-sectionally: ¼ 
cup, ½ cup, 1 cup, (Fig. 1). Life-size (non-generic = 
resembles the item) drawings of some items (gems, ba-
nanas, teaspoons, glass and bowl) were also used (Fig. 1). 
The 3-D food models (¼ cup; ½ cup flattish and ½ cup 
round; 1 cup)18 used were made of flour and water and 
baked in an oven until hard from a recipe developed by 
Senekal (1994): (Fig. 2). These were also of a generic 
nature and did not resemble actual foods. 
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Figure 1. Examples of the 2-dimensional life-size drawings used 
in the study. 
 

 
 

Figure 2. Examples of the 3-dimensional food models used in 
the study 
 


