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Abstract !
Accuracy in food portion size estimation is essential for precise diet
assessment and relevant nutrition counselling in dietetic practice. The
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size estimations were made by the students. Statistically significant Portion Size:
difference in estimated and actual portion size was observed in 80% Portion Size Estimation.

of the food items (p<0.05). Mean percent absolute error observed
across all food categories when food items were estimated using
food exchanges was 44.7+£62.4% and using household utensils was
27.77+26.66%. Across all food categories, highest estimation error
was observed for fruit juice (79.5+43.2%, when estimated using
household utensils) and salads (74.9+87.3%, when estimated in
terms of food exchanges). Lowest estimation error was observed for
vegetables (23.7+66.3%, when estimated in terms of food exchanges
and 18.0+£19.19% using household utensils). Majority (87.5%) of the
food items had >25% error when estimated using food exchanges
while in terms of household utensils 45% of the items exceeded
this much error. Mean percent absolute error was observed to be
significantly lower when food items were estimated using household
utensils than food exchanges (p<0.05). There is a need for improving
portion size estimation skill among dietetics students through training.

CONTACT Shally Sharma B4 shally.sharma303@gmail.com 9 Department of Food and Nutrition, Lady Irwin College, University
of Delhi, New Delhi, India.

© 2026 The Author(s). Published by Enviro Research Publishers.
This is an a Open Access article licensed under a Creative Commons license: Attribution 4.0 International (CC-BY).
Doi: http://dx.doi.org/10.12944/CRNFSJ.14.1.31



SHARMA et al., Curr. Res. Nutr Food Sci Jour., Vol. 14(1) 447-459 (2026)

Introduction

Accurate assessment of dietary intake is required not
only for prevention of diseases and health promotion
but also for nutritional surveillance and evaluation
of nutritional status of patients in clinical and public
health settings."? Precise measurement of dietary
intake of populations is essential to assess and
monitor the composition and quality of their diets,
to investigate diet-health relations among them as
well as to formulate food, nutrition, and agricultural
policies and programmes.?

National level surveys like National Health and
Nutrition Examination Survey (NHANES) in United
States* and National Food Consumption Survey
(NFCS) in South Africa record dietary information
in terms of portion sizes as a part of 24 hour dietary
recall or food records.>® Dietary assessment
methods like food records, 24-hour dietary recalls,
and food frequency questionnaires etc., obtain data
on consumption of food portions usually in terms of
standardized utensils, household utensils, calibrated
food models or by use of standardized portion sizes
for a population group. This involves collecting
dietary data followed by manual coding and entry of
information into the database. All these are subject
to errors that can influence overall accuracy of diet
assessment.”'® The important sources of error in
diet assessment studies include, incomplete recall
of food items eaten, incorrect description of food
items, inaccurate estimation of food portion sizes,
and inclusion of extraneous food items. Out of these,
errors associated with quantification of portion size
are found to be the largest of all measurement errors
in dietary assessment.>"-13

Problems in visually estimating food quantity can be
due to poor conceptualization, poor food portion size
estimation skill and difficulty in retrieval of dietary
information from memory.'™ Estimating the amount
of food consumed is a complex cognitive task
which involves attention, perception, organization,
retention, retrieval and formulation of response.®

Dietary assessment is best done by a trained and
experienced dietitian who plays a decisive role
in accurate estimation of food portion sizes while
recording dietary intake of patients.'® Dietitians
use portion size estimation aids (PSEAs) to help
estimate accurate portion size.'*'” Food portion
size estimation can be facilitated by using a range
of tools, including line drawings, 2-dimensional food
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images, measuring spoons and cups, food models,
and reference objects like a packet of playing
cards.'® Data on food portion size estimation aids for
Asian food are very limited with household utensils
still playing an important role in clinical practice
and large-scale surveys.'® Effective education
about food portion sizes and how these compare to
recommendations is a fundamental skill of nutrition
practitioners.® Dietitians have duties for planning,
educating, supervising and evaluating clinically
devised eating plans to restore the patient to
functional nutritional health.2°2" If food portion sizes
are estimated incorrectly, the estimations of calories
and other nutrients will also be incorrect.® Therefore,
it is very important for the diet practitioners to
estimate food portion sizes accurately.

The purpose of this study was to assess the food
portion size estimation skill among students pursuing
post graduate diploma in dietetics using food
exchanges and household utensils.

Materials and Methods

Sample

A sample of 54 female students pursuing post
graduate diploma in dietetics was selected from
three Government institutions of Delhi, India, using
purposive sampling technique. These students were
enrolled in one year diploma course in dietetics and
had not done any internship in this area. Informed
written consent was obtained from all the students
who agreed to participate.

Selection of Food Items

Food items from different food categories, i.e.,
cereals, pulses etc. and different food types i.e.,
amorphous (e.g. aloo matar curry, rice kheer etc.),
solid (e.g. chapati, apple etc.) and liquid (e.g. milk,
orange juice) were selected for assessing food
portion size estimation skill. The selection was based
on food items commonly consumed by urban adults
or adolescents in Delhi and were identified from
Master’s dissertation work on dietary assessment
among these population groups conducted at Food
and Nutrition Department from one of the colleges
included in the target sample group.?>?’

The selected food items (n=40) were categorized
into eleven food categories: cereals (n=6), pulses
(n=4), vegetables (n=5), fruits (n=3), milk and milk
products (n=5), meat (n=1), fruit juice (n=1), snacks
(n=3), salads (n=6), nuts and oil seeds (n=3) and



SHARMA et al., Curr. Res. Nutr Food Sci Jour., Vol. 14(1) 447-459 (2026)

sugars (n=3). They were also classified as solid
(n=16), amorphous (n=22) or liquid (n=2) depending
on their nature and the way they were presented for
estimation. All food portions were presented in the
form they are commonly consumed in either see
through plates, bowls or glasses (in case of liquids).
The presentation and nature of all the selected food
items is given in Table 1 and a brief description is
provided in Supplementary Material 1.

Tools and Techniques

Household utensils (glasses, bowls, ladles and
spoons) of different capacities, food models,
salted replicas (standardized food preparations
in which excessive amount of salt is added as a
preservative, so that these can be stored and reused
for display) and food items (raw or cooked) were
used. Participants recorded their responses in a
proforma.

Standardization of Recipes

Recipe standardization was done by preparing the
recipes using measured raw ingredients and then
weighing the recipe yield after transferring it to an
appropriate utensil (in terms of which it was to be
estimated by the students). The capacities of various
utensils were measured by filling them with water
(0.5 cm below brim for bowls, 1 cm below brim for
glasses, and up to the brim for spoons and ladles),
transferring the water to a measuring cylinder and
noting the volume.

Raw food items (like fruits and nuts) were weighed
directly on the weighing scale. Liquids were
measured using a measuring cylinder. Food models
(for chapati and paneer) and salted replica (for plain
paratha) were also prepared and used throughout
the entire data collection period. In case of cooked
preparations (such as rajmah curry, bhindi dry, rice
kheer etc.), the recipe yield (i.e. the final amount of
cooked food) as well as the quantity of cooked food
item in appropriate serving utensils (e.g. bowls and
ladles) was weighed on a digital food weighing scale
(Bulfyss brand, model number YS-900).

Assessment of Food Portion Size Estimation
Skill

Pre weighed food items (raw or cooked preparations)
as well as a standardized set of utensils were
displayed in front of the participants. They were
asked to estimate the quantity of food items
displayed, in terms of household utensils and/or food
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exchange amounts (as per the food exchange list
used in their institutions) and record their responses
in the proforma provided. Food exchange list is
a collection of similar food items categorized in
different exchange groups such as cereals, milk,
meat, vegetables, fat etc. The food items within an
exchange group contribute the same amount of any
one of the macronutrients (protein, carbohydrate or
fat). Using these lists, food items within a particular
exchange group can be interchanged for planning of
diets providing ease and flexibility in calculation.?8-3°
Food exchange lists used at two institutions
were similar, while there were minor variations
in the exchange list of the third institution. These
differences between the food exchange lists of the
three institutions were considered while computing
the error in estimation of food portion sizes.?%3'%2

Each household utensil used for portion size
estimation had a code written on it which the
participant reported, and for food exchanges they
mentioned the number of exchanges in terms of raw
food item while estimating the quantity displayed. For
estimation of orange juice in exchanges, the number
of oranges that will make up the shown volume of
juice was asked.

Statistical Analysis

Data were entered and analyzed using Microsoft
Excel 2013 and IBM SPSS v.25. Responses given
by participants in household utensils and number
of food exchanges were converted into grams.
Absolute difference in estimation was calculated for
each participant by subtracting the actual quantity of
food displayed from the quantity the participant had
estimated. The resulting value was taken as positive
(+) for absolute difference.

Absolute difference in estimation (g or ml) =
|Estimated quantity (g or ml)* — Actual quantity
(g ormi)|

*Quantity estimated by the participant in exchanges
or household utensils (it was converted into ml for
liquids)

Absolute percentage error in the estimation of food
portion sizes was also calculated for each food item:

Absolute percentage error in estimation (%) =
Estimated quantity (g or ml)* - Actual quantity (g
or ml) x 100 / Actual Quantity (g or ml)
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Table 1: Presentation and nature of food items displayed for food portion size estimation
Food category Food item Presentation  Nature
Cereals Chapati’, Plain paratha, Sandwich, Biscuits and Rusk Full Plate Solid
Boiled Rice Full Plate Amorphous
Pulses Red gram dal (V, and V,) and Rajmah curry Bowl Amorphous
(V,and V)
Vegetables Aloo matar curry, Bhindi dry, Aloo methi dry, Bowl Amorphous
Spinach saag, Mixed vegetable dry
Boiled potato (whole) Quarter Plate  Solid
Milk and milk Milk Glass Liquid
products Paneer (Cottage cheese)' Quarter Plate  Solid
Curd, Rice kheer and Broken wheat porridge Bowl Amorphous
Meat Chicken curry Bowl Amorphous
Fruit juice Orange juice Glass Liquid
Snacks Bread pakora, Mathri and Samosa Quarter Plate Solid
Fruits Apple, Banana Whole fruiton  Solid
quarter plate
Papaya Cubes on Amorphous
quarter plate
Salad Onion and Tomato Round slices on Amorphous
quarter plate
Cucumber and Carrot 2” long pieces  Amorphous
on quarter plate
Mixed Salad (sprouts, finely chopped onion Bowl Amorphous
and tomato)
Nuts and oil Almonds, cashewnuts and peanuts (without shell) Bowl Solid
seeds
Sugars Granulated sugar Bowl Amorphous
Jaggery Bowl Solid
Jam Bowl Amorphous

'In case of chapati and paneer (cottage cheese), real size food models made of cardboard and thermocol,
respectively, were used. For plain paratha, a salted replica was made. For all the other food items, real
food samples were used.

V, and V, are variations in consistency, V, is thick consistency of preparation and V, is relatively thinner
consistency of the preparation.

(Brief description of food preparations in Table 1 are given in supplementary material-1)
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Each student made 20 estimations in terms of household utensils and 40 in terms of food exchanges
(household utensils, n= 20 x 54= 1080 observations and food exchanges, n= 40 x 54= 2160 observations,
3240 observations in total) during two sessions of 15-20 minutes each. Students were not allowed to interact
or discuss with each other while estimating portion sizes to avoid bias.

Error in estimation was calculated for each food
category and also separately for various items within
the food categories. One Way Analysis of Variance
(ANOVA) was used to check the difference in the
mean estimation error between and within the food
categories. Wherever ANOVA indicated a significant
difference, post hoc analysis was done using Fisher's
Least Significant Difference (LSD) test. Wilcoxon
signed rank test was used to assess significance of
difference between actual and estimated food portion
sizes. Differences in mean absolute error percentage
for same food item, estimated using household
utensils and food exchanges was compared using
paired t test. Error was also calculated for different
types of food items (solid, amorphous and liquid) and
the difference between them was compared using
ANOVA or independent t-test.

Results

The present study aimed to assess errors in food
portion size estimation by students pursuing post
graduate course in dietetics from three government
institutions in Delhi, India. The mean age of the
participants was 21.4+2.6 years (range 20-25
years). A total of 3240 observations were made by
the students. Results indicated that 80% of the food
items (32 out of 40) were significantly inaccurately
estimated when compared to their actual amounts
(in grams) using food exchanges.

The mean absolute error percentage for all the
items estimated in terms of food exchanges was
44.7+62.4% (Table 2). A statistically significant

difference in mean percent absolute error was
observed across food categories (n=9) (F=19.68,
p=0.00) (Post hoc comparison across the food
categories with significantly different mean
absolute estimation error is given in Table 1 of
supplementary material- 2). The highest error
percentage was observed in salads (74.9+87.33%)
while least in vegetable preparations (23.7166.3%)
(Table 2). Onion salad had the highest estimation
error (125+104.9%) among all the food items.

The mean absolute error percentage in estimation for
17 food items (out of 40 items) was more than 50%
while 33 items had more than 30% error, for food
exchanges. Post hoc analysis revealed that food
portion size estimations were significantly different
for some food items (mentioned in Table 3) such
as within cereals (F=5.779), pulses (F=15.356),
vegetables (F=14.094), salads (F=11.94), snacks
(F=3.188) and sugars (F=24.498) (p<0.05).
A significantly higher error in estimation was
observed for some amorphous food items as
compared to solid food items, such as boiled rice
compared to chapati (p=0.000); boiled whole
potato compared to aloo matar curry (p=0.045) or
dry vegetable preparations such as spinach saag
(p=0.001) or bhindi dry (p=0.011). Participants also
faced difficulty in estimating liquid items (milk and
fruit juice). Higher error was observed in estimation
of food items containing multiple ingredients like
bread pakora (57.8+76.1%) and mixed salad
(69.3+94.5%).

Table 2: Food portion size estimation error observed in various
food categories using food exchanges (n=54)

Food Categories

Absolute error percentage for food items
in each food category (MeantSD") %

Absolute error percentage
for food category (Mean*SD)? %

Cereals Chapati (12.6+27.5); Plain paratha (33.7+20.7); 44.2+60.62
Sandwich (43.3+75.7); Boiled rice (54.5+£19.3);
Biscuits (58.3+73.7); Rusk (65.3+60.0)

Pulses Red gram dal V, * (20.4£34.0); Red gram dal 35.9+42.7
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V, (24.5+33.1); Rajmah curry V, (32.4+18.4);
Rajmah curry V., (66.1+£59.0)

Vegetables Boiled potato, whole (14.6+£27.0); Aloo methi 23.7466.3
dry (29.7+34.4); Aloo matar curry (35.9+31.3);
Bhindi dry (41.8450.2); Mixed vegetable dry

(42.5+96.4);

Spinach saag (57.2+21.1)
Milk and milk Milk (38.9+54.7); Broken wheat porridge 46.5+44.8
products (41.7+37.4); Paneer (46.6+21.1); Rice

kheer (47.8+38.1); Curd (60.6+69.0);

Meat Chicken curry (29.9+33.9) 29.9+33.9
Fruit juice Orange juice (55.5+23.4) 55.5+23.4
Snacks Mathri (31.9429.0); Samosa (47.0+62.3); 49.9+67.2

Bread pakora (57.8176.1)

Fruits Banana (47.0+17.2); Apple (48.4+10.3); 48.7+28.9
Papaya (50.7+46.0)

Salad Cucumber (20.4+30.7); Mixed salad 74.9+87.3
(69.3194.5); Carrot (96.5+86.1); Onion
(125+104.9), Tomato (74.1+£39.7)

Nuts and oil seeds  Almonds (45.1+28.2); Cashewnuts 50.7+62.4
(51.4174.4); Peanuts (55.6+73.8)

Sugars Granulated sugar (38.4+21.6); Jaggery 52.61+21.4
(56.6+20.0); Jam (62.8+14.1)

Total (all food categories) 44.7+62.4%
SD'= Standard deviation

F?=19.68, p=0.00 as per one-way ANOVA (between food categories)

V, and V, are variations in consistency of pulses, V. is thick consistency of preparation and V, is relatively
thinner consistency of the preparation.

Note. Statistically significant difference was observed between the actual portion sizes of food items (in
grams) shown to the participants and those estimated by them using food exchanges (converted into gram
equivalents) for 32 food items using Wilcoxon signed rank test (z value ranging from -6.214 to -5.767)
(p<0.05). 0+-(Post hoc analysis across the food categories is given in Table 1 of supplementary material-2)
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Table 3: Post hoc comparison of the food items within food categories having significant
difference in mean absolute estimation error percent (using food exchanges)
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Food Category Food item Food item Significance value1
Cereals Chapati Boiled rice 0.000
Vegetable sandwich 0.001
Biscuit 0.000
Rusk 0.000
Plain paratha Biscuit 0.031
Rusk 0.006
Vegetable sandwich Rusk 0.018
Pulses Red gram dal V, Rajmah curry V, 0.000
Red gram dal V, Rajmah curry V, 0.000
Rajmah curry V, Rajmah curry V, 0.000
Vegetables Aloo matar curry Spinach saag 0.044
Mixed vegetable 0.000
Boiled potato (whole) 0.045
Bhindi dry Mixed vegetable 0.000
Boiled potato (whole) 0.011
Aloo methi dry Spinach saag 0.009
Mixed vegetable 0.000
Spinach saag Mixed vegetable 0.009
Boiled potato (whole) 0.001
Salad Cucumber Onion 0.000
Carrot 0.000
Tomato 0.001
Mixed salad 0.000
Onion Tomato 0.001
Mixed salad 0.000
Carrot Mixed salad 0.037
Snacks Bread pakora Mathri 0.014
Sugars Granulated sugar Jaggery 0.000
Jam 0.000

Significance values as per Fisher's Least Significant Difference (LSD) test.

Mean absolute error percentage across all the food
categories was 27.77+26.66% for 20 items which
were estimated using household utensils (Table 4).
Significant difference in food portion size estimation
was observed across the nine food categories
using household utensils (F= 44.08, p<0.05) (Post
hoc comparison across the food categories with
significantly different mean absolute estimation error
is given in Table 2 of supplementary material- 2).
The maximum estimation error was observed in fruit
juice (79.5243.2%) while minimum was in case of
vegetables (18.0£19.19%). Significant differences
in food portion size estimation were also observed

within food category in case of pulses (F=15.794)
and milk and milk products (F=1.361) using one-way
ANOVA (p<0.05). (Post hoc analysis of food items
with significantly different mean absolute estimation
error within the food categories is given in Table 3
of supplementary material 2).

When ranked on the basis of mean absolute error
percentage (highest to lowest), it was observed
that seven food items among the top ten, estimated
using food exchanges were amorphous. For these
items, mean estimation error was observed to be
more than 60% (77.01£80.37%). The mean absolute
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error percentage was observed to be less than 35%  significantly higher error in estimation was observed
(23.26+30.67%) for solid food items such as chapati,  for liquid food item as compared to amorphous food
boiled potato (whole), mathri and plain paratha, thus  items, such as, milk compared to curd (p=0.000), rice
indicating higher error in estimation of amorphous  kheer (p=0.000) or broken wheat porridge (p=0.000)
food items when compared to solid items. A when estimated using household utensils.

Table 4: Food portion size estimation error observed in various
food categories using household utensils (n=54)

Food Categories Absolute error percentage for food Absolute error percentage for
items in each food category category food
(Mean%SD') % (MeantSD?) %

Cereals Boiled rice (41.1+£17.6) 41.1+17.6

Pulses Rajmah curry V,? (15.1£17.3); Rajmah 23.0£18.1

curry V, (15.6+16.0); Red gram dal V,
(30.1£16.4); Red gram dal V, (31.4£16.1)

Vegetables Bhindi dry (14.6+24.8); Aloo methi dry 18.0£19.19
(14.94£18.8); Spinach saag (18.1£19.9);
Mixed vegetable dry (20.7+13.3); Aloo
matar curry (21.8+16.8)

Milk and milk Broken wheat porridge (16.8+31.8); Rice 28.9+30.3
products Kheer (20.94£34.4); Curd (25.9£17.1);
Milk (52.0+£21.6)

Meat Chicken curry (21.6+20.8) 21.6+20.8
Fruit juice Orange juice (79.5+43.2) 79.5£43.2
Fruits Papaya (22.6+20.9) 22.6+20.9
Salad Mixed salad (30.4+23.5) 30.4+23.5
Sugars Jam (30.4+7.3); Granulated sugar (31.9+17.8) 31.1£13.6
Total (all food categories) 27.77+26.66%

SD'= Standard deviation
F2= 44.08, p=0.00, as per one-way ANOVA between food categories

V, and V, are variations in consistency of pulses, V. is thick consistency of preparation and V, is relatively
thinner consistency of the preparation
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Some food items were estimated using food
exchanges as well as household utensils (n=20).
The mean absolute error percentage in estimation
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using household utensils was significantly lower
than food exchanges for 14 out of 20 food items
(p<0.05) (Figure 1).

" Jam

= Granulated Sugar

Mixed Salad

" Papaya

* Orange juice

Chicken curry

* Broken wheat porridge

* Rice kheer

" Curd

Milk 2

" Mix vegetable dry

Food items

" Spinach saag

* Aloo methi dry

" Bhindi dry

Aloo matar curry

Rajmah curry V2

#  “Rajmah curry V1

3

Red gram dal V2

Red gram dal V1

* Boiled Rice

i} 10 20 30

40 50 &0 70 B0 90

Mean absolute error percentage

OFood exchanges

Household measures

Fig. 1: Comparison of mean absolute error percentage between estimations
done based on food exchanges and household utensils

*p<0.05 as per paired sample t test

#V, and V,are variations in consistency, V. is thick consistency of preparation and V, is relatively thinner

consistency of the preparation

Discussion

The present study aimed to assess errors in food
portion size estimation by students pursuing post
graduate course in dietetics from three government
institutions in Delhi, India. Of the forty food items
displayed, majority were inaccurately estimated by
the students using either household utensils or food
exchanges.

Significant error was observed across food groups
when items were estimated using food exchanges.
Similar results have been observed in other studies
where the accuracy of estimates varied between
different food groups.®3® Highest error in estimation
was observed for salad items amongst all the food
groups. The amorphous nature of salad items
(displayed as slices or rounds) may be the reason
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behind the difficulty faced by participants in correctly
estimating the quantities. Wenhold and Mclintyre
also mentioned that amorphous food is particularly
challenging to estimate accurately in terms of portion
size. It shows that the irregular, shapeless nature of
these food leads to greater errors when individuals
try to visually estimate portions without aids. They
when used bean bags to mimic the volume and
amorphous form of such food, the accuracy of
portion size estimation improved suggesting use of
appropriate portion size estimation aid for accuracy.®*

Inaccurate estimation of food portion sizes leads to
systematic error.® In a study on validation of a food
quantification picture book involving adolescent and
adult participants, >25% error in estimation of food
portion sizes had been considered unacceptable.® In
the present study, when categorized based on error
percentage, majority of the food items estimated
using food exchanges had >25% error (n=35). Out
of those, 17 items had >50% error in estimation of
food portion size. However, when estimated using
household utensils, nine items had >25% error and
only two items had >50% error. However, as these
results pertain to food portion size estimation by
dietetics students who are being trained for planning
and preparation of normal and therapeutic diets, this
magnitude of error in food portion size estimation is
undesirable.

Mean absolute estimation error of all the solid food
items when compared with all the amorphous/liquid
food items, no statistically significant difference was
observed between items estimated using household
utensils. Food portion size estimations are likely
to be affected by the nature of food. Studies on
estimation of food portion sizes have observed that
amorphous food items are less accurately estimated
than solid and liquid items, as also observed in our
study.87.3

As future dietitians, students pursuing dietetics
course will be involved in assessing, planning and
modifying diets of their patients. Therefore, they
should have the ability to accurately visualize the
amounts of food items in terms of food exchanges and
do quick portion size assessment and calculations of
constituent nutrients. There is a need for training to
improve familiarization of food exchange amounts
by direct observation and hands on training which
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includes weighing, estimation and standardization
of recipes of various food items.3°4° This can also
be facilitated by the use of various food portion size
estimation aids and software available.*'** Studies
have shown that training can help in reducing portion
size estimation errors.940:42:44-46

Strengths and Limitations

A key strength of the present study is that, no
similar work has been conducted in India involving
postgraduate-level dietetics students, who are
going to be future dieticians. Additionally, the food
items included in the study were reflective of those
commonly consumed among North Indian population
groups and covered a range of physical forms- liquid,
amorphous, and solid- thereby enabling assessment
of the students’ skills in estimating portion sizes
across food items of different nature. However, a
limitation of the study is the relatively small sample
size, which may restrict the generalizability of the
findings. The study provides valuable baseline
evidence that can guide future research, training of
dietetic students, and uniform nutrition education
strategies in similar populations.

Conclusion

Accurate estimation of food portion size is a
fundamental skill for dietitians for effective diet
assessment, planning and nutrition counselling.
The findings of this study showed that dietetic
students estimated food portion sizes using
household utensils more accurately than when
using food exchanges. Therefore, there is a need
to improve food portion size estimation skill among
students pursuing dietetics course. A few practical
exercises focused on food portion size estimation
skill especially using household utensils can be an
important component of the curriculum for dietetics
students as it may enhance the estimation accuracy
among them. There is also a need for further
research on the effect of training using different
portion size estimation aids on food portion size
estimation skill of dietetics students.
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