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The Influence of Nutrition Information on Consumer’s Portion Size

Perceptions

In 2011-2012 in Australia, over 50% of adults aged 18 years and over were overweight
(35.3%) or obese (27.5%)(1). In Australia, the prevalence of overweight and obesity has
increased significantly, from 56.3% in 1995 to 61.2% in 2007-2008(1). Chronic conditions
that have been linked to overweight and obesity include cardiovascular disease, diabetes,
atherosclerosis, high blood pressure, stroke, sleep apnoea and some cancers(2). To avoid
gaining excess weight, individuals should be encouraged to consume appropriate portion
sizes of foods from the five core food groups and avoid consuming large amounts of
discretionary foods, such as packaged snacks(3).

Research shows that food packaging and information presented are vitally important in the
consumer decision making process (4).When provided with front-of-pack food labels,
Australian adults identified the healthier product over 80% of the time, with the front-of-pack
scheme that provided energy information only performing poorly (5).

Alongitudinal cohort follow-up study by Thorndike et al. 2014, found healthier food choices
were sustained over a two-year period when a traffic-light food labelling system was
implemented, thus providing support for a long-term impact of such an intervention (6).

In a Study by Kleef et al. 2008, consumers reported that front-of-pack food labels were an
improvement over nutrition information panels on the packaging alone, and they reported
them as helpful in allowing a faster and easier way to compare food products (7).

In general, consumers’ ability to estimate recommended portion sizes is poor. It has been
found that self-selected portion sizes of common foods vary from the recommended standard
serving sizes specified in the Australian Guide to Healthy Eating (AGHE) for both adults and
children (8). Furthermore, the perceived healthiness of foods can bias product health
perceptions (9), estimates of energy density and portion size selection(10). Provencher et. al.
(10) found that study participants consumed 35% more cookies when they perceived them to
be healthy compared with when they believed them to be unhealthy. Similarly, Faulkner

showed that larger portions were selected when foods were labelled ‘reduced fat’(11).
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The Health Star Rating is a labelling system displayed on the front of food packages to provide
an overall rating of the nutritional value of the packaged food(12). It is designed to be a fast,
easy and standardised way of comparing similar packaged food products. Although not a
direct aim of the Health Star Rating, the initiatives’ influence on portion size consumption of
food products by consumers is not known.

This study therefore aims to test whether the health star rating label and kJ’s/100g energy

information will influence portion sizes selected compared to no information.

Based on previous findings by Provencher (10) we hypothesize that individuals would serve
themselves larger portions of foods that have a higher health star rating and smaller amounts
of food that have a low health star rating compared to when the same foods are offered
unlabelled. Further, we expected that a k] per 100g label would not influence self-served food
portions. This is in accordance with findings of Watson et al (5), who studied the ability of
participants to use a range of front-of-pack labels and found that the scheme that provided
energy information only performed the poorest. Furthermore, the study found that the
energy-only label was used the least by participants thus supporting our hypothesis that the

k] per 100g label would have the least effect on amounts of food chosen (5).

METHODS

This study was approved by the Human Research Ethics Committee: Approval No. H-2014-
0393.

Young adults aged 18 to 30 were recruited from the University of Newcastle Callaghan
campus and via social media, radio and newspaper advertisements. Nutrition and Dietetics
students were excluded due to nutrition knowledge that could confound evaluations.
Individuals required to follow a medically prescribed diet were also excluded.

Individuals participating received a $3.60 hot beverage voucher and a small snack to
compensate for time. Those enrolled in nursing research courses at the University of

Newcastle were eligible to receive bonus course marks.
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The study was piloted with 10 participants to refine the procedure. Each participant was
randomly assigned into one of three experimental groups. Group 1 viewed a k] /100g label,
Group 2 viewed a ‘Health Star’ rating label and Group 3 received no information on nutrient
composition (control). Genders were balanced between the experimental groups. Participants
were individually invited to serve themselves food portions that they believed to be an
adequate amount for someone their age and gender from a Fake Food Buffet (FFB). The FFB is
a validated method, in which participants are invited to serve themselves from a buffet of
replica food items (13). The buffet contained breakfast cereals (Kellogg’'s Nutri-Grain, real
foods), chicken, fries and mixed vegetables (for a meal), with fruit salad and chocolates
presented as snack foods. All food items were labeled with the name of the food.

Upon completion of the serving task, the participant completed a computerized questionnaire
using Qualtrics (14). Self-reported anthropometrics, socioeconomic information (income,
education and family structure), authenticity of fake foods, liking of the offered foods and
consumption frequency were self-reported. Liking of the foods, hunger and frequency of
consumption of the FFB food items was measured on six-point Likert scales. Participants’
health interest was evaluated with five questions on a six-point scale derived from Roininen

et al (15).

Statistical Analysis was completed using SPSS Statistics 22 (IBM SPSS Inc., Chicago, IL). One
hundred and seventeen participants were included in the final data set. One participant was
excluded due to serving an unrealistically large amount of food. Group means were compared
using ANOVA (Analysis of Variance) and MANOVA (for the meal) and all tests were based on a
0.05 significance level. Furthermore, the mean served portion sizes were compared to the
recommended AGHE serving sizes using one sample t-tests. Test values, Means (M), Standard
Deviations (SD), significance levels (P) and effect sizes (n2) are reported. The cut-off values

for effect sizes (n2) are .01, .06, .14 (16). The study population was described using
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descriptive statistics including BMI (body mass index), which is calculated from height and

weight (See Table 2).

Results

Statistical analysis using ANOVA indicated that there was no significant difference between
the three experimental groups in terms of kilojoules from the food served by category (see
Table 1). There was no difference in the total energy content of the self-served three-
component meal between the experimental groups (P=.55). Furthermore, the mean
differences of total in the self-selected portions of discretionary foods (chocolate: 221KJ; fries:
154K]) from the FFB were significantly larger (p<.001) than the AGHE standard serving size

(600k))(3).

Discussion

In the current study it was found that the two tested types of food labels (health star rating
and k] per 100g label) did not impact the portion of food selected from the FFB by young
adults, when compared to the control group condition (no food label).

This finding suggests that these two types of food labels do not influence portion size
selection in young adults. It is possible that the participants had pre-formed opinions on the
food products and did not consider the food labels when making their choices (17). This is
particularly likely as the foods chosen in this study were familiar to the participants. It
remains to be tested, whether energy or health star rating labels influence portion sizes of
unfamiliar or new foods.

The findings of the current study therefore do not support research by Provencher and
Faulkner(10, 11) which found that food labels that have the potential to increase product
health perception (such as ‘low fat’ labelling) led to larger portion size selection, as high

health star ratings on labels had no impact on portion size selection in the current study.
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However, findings of the current study do support research by Collins et al. (8) which found
that self-selected portion sizes of common foods vary from the recommended serving sizes
specified in the AGHE, as significant differences were found in the self-selected discretionary
food portions compared to the AGHE standard serving size.

Limitations. Firstly, the replica foods were not edible and theoretically self- served food
quantities may not accurately reflect the total energy consumed using real foods. However,
the FFB has previously been shown to be valid and reliable compared to self-served real food
items (20). In addition, previous research indicates that adults tend to eat all of the food on
their plates and therefore served energy is likely to approximate consumed energy (18).
Furthermore, there is a potential for response bias whereby participants alter their usual food
serving behaviours under experimental conditions.

A potential further limitation is that participants were asked to serve what they perceived to
be an adequate portion of food from the FFB for someone their age and sex. Therefore, the
portion sizes served may not reflect their own usual portion sizes, rather what they perceive
others like them should consume. Additionally, the results for chocolate and fries were
judged in comparison to recommended serve size for discretionary foods according to the
AGHE and not ‘adequate portion’, which may have led to some confusion. However, this did
allow comparison of what participants perceive as an adequate portion of these foods relative
to the recommended serve sizes.

Finally, the participants in the current study consisted mainly of university students (96%). It
is therefore possible that participants had a higher baseline level of nutrition knowledge
compared to the general population, which may have influenced portion sizes selected.
Despite the limitations, the results of the current study have practical implications and
suggest that neither kilojoule information, nor the Heath Star rating label influence self-
selected portion sizes of familiar foods (as previously mentioned the authors do acknowledge

that influencing portion size selection of foods was not a direct aim of the Health Star Rating).
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It is possible that food labels may have a stronger influence when selecting from unfamiliar
food items.

Consumer education is needed to improve understanding of front of pack labels in order to
assist consumers in making appropriate portion size choices. Recommendations for future
research in this area include testing the impact of energy and/or health star rating labels on
portion size selection of unfamiliar or new foods. Further, future studies could specifically ask
participants to serve themselves their usual portion size of foods as well as assess their
knowledge of an AGHE standard serve. Finally, future research could include the impact of

interventions tailored to education levels on food label use and portion size choice.

The authors conclude that although front-of-pack nutrition labelling might help consumers
when comparing and rating products based on their nutrition value, the two types tested do

not affect consumers’ portion size selection.



Table 1: The energy per food category chosen compared among the experimental groups.

Total Control Star Group  kJ Group F Pc n?
(n=117,30 (n=40, 11 (n=38,9 (n=39, 10
males males) males) males)
Mean SD  Mean SD  Mean SD  Mean SD
Chicken 634 192 671 229 643 135 587 192 1.976 143 0.034
(k]
Fries ab 754 366 798 418 740 370 723 305 0.449 .639 0.008
(k])
Vegetables 154 46 151 48 154 35 158 53 0.215 .807 0.004
b (k)
Chocolate 821 429 938 514 756 372 762 365 2.347 100 0.040
@ (k)
Fruitsalad 417 126 433 103 409 133 409 140 0.483 .618 0.008
2 (K])
Cereal (kJ]) 732 288 728 287 747 251 722 326 0.078 925 0.001

Note. ? Fake food items were used for these foods (13). Energy of corresponding amounts of real foods were reported (19, 20). *MANOVA was used for the meal
components to take into account the 3 different dependent variables.® As there were no differences between group means, post-hoc tests were not carried out.



Table 2: Descriptive characteristics of study subjects (n=117) compared between groups: Anthrometric characteristics were not significantly
different between groups.

Total (n=117, 30 Control (n=40, 11 Star Group (n=38,9 k] Group (n=39, F P n?
males) males) males) 10 males)
Mean SD Mean SD Mean SD Mean SD
Age (years) 24.2 3.7 24.1 3.6 24.4 3.9 24.3 3.6 0.084 .920 0.001
BMI (kg/m?) 23.6 3.9 23.7 3.5 23.9 4.2 23.2 4.2 0.357 .701 0.006
Weight (kg) 67.1 13.6 68.7 13.6 67.8 13.5 64.9 13.6 0.831 .438 0.014
Height (cm) 168.4 9.5 169.8 10.6 168.3 9.3 167.2 8.5 0.745 .477 0.013
Hunger 2 2.9 1.2 3.0 1.3 2.9 1.3 3.1 1.0 0.113 .893 0.002
Health interest 5.0 1.1 5.2 0.96 4.8 1.2 5.2 1.2 1.871 .159 0.032
Liking b
Chicken 4.7 1.6 5.0 1.4 4.8 1.5 4.3 1.7 1.627 .201 0.028
Vegetables 5.0 1.1 49 0.9 5.0 1.3 49 1.2 0.103 .902 0.002
Fries 4.6 1.4 4.6 1.4 4.8 1.3 4.2 1.4 1.910 .153 0.032
Breakfast 3.8 1.6 4.1 1.5 3.8 1.6 3.4 1.6 1916 .152 0.033
Cereal
Fruit Salad 5.1 1.1 5.1 1.0 5.1 1.1 5.1 1.2 0.032 .968 0.001
Chocolate 5.1 1.2 5.1 1.2 5.1 1.2 5.1 1.3 0.050 .951 0.001
Consumption
Frequency ¢
Chicken 3.7 1.4 4.0 1.3 3.5 1.4 3.4 1.5 2.188 .117 0.037
Vegetables 5.4 0.7 5.5 0.6 5.2 0.7 55 0.8 1.745 .179 0.027
Fries 3.0 1.0 3.0 0.9 3.2 1.0 2.8 1.0 1.591 .208 0.030
Breakfast 3.8 1.9 4.4 1.5 3.5 1.9 3.6 2.1 3.082 .050 0.051
Cereal
Fruit Salad 3.9 1.4 3.9 1.6 4.1 1.3 3.8 1.3 0.285 .752 0.005
Chocolate 4.1 1.2 4.0 1.2 4.2 1.2 4.0 1.3 0.225 .799 0.004

Note: BMI= body mass index (weight in kilograms divided by height in meters squared). Hunger? levels were measured on a six-point scale (1=not hungry
at all; 6=very hungry). Liking? of the foods was measured on a scale from 1(=don’t like at all); 6= like very much) and the frequencyc was measured on a



scale from (5 or more times per week; 2-4 times per week; once per week; 1-3 times per month; less than once per month; never) in the questionnaire.
Health interest was evaluated with five questions derived from Roininen et al. (15)
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