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Objective: This study aimed to assess the objective understanding of five front-of-pack label formats, namely the Reference
Intake, Multiple Traffic Light label, Nutri-Score, health endorsement logo and warning label, among consumers in Nelson
Mandela Bay, South Africa.
Design: This was a cross-sectional, exploratory study.
Setting: Interviewer-administered surveys were conducted at 12 randomly selected food retail outlets in an urban setting.
Subjects: A total of 359 adult participants were included in this study.
Outcome measures: Objective understanding was measured by asking participants to rank food products according to their
nutritional quality, using the displayed front-of-pack label.
Results: The type of front-of-pack label significantly influenced ranking ability (p < 0.00001). All the evaluative front-of-pack
labels significantly improved the participants’ ability to identify healthier food products compared with the no-label control.
The reductive Reference Intake, however, showed no significant impact on consumer understanding.
Conclusion: Evaluative front-of-pack labels significantly improved the participants’ ability to identify healthier food products,
when compared with the Reference Intake and no-label control. Future research should test the objective understanding of
culturally diverse groups in South Africa, particularly among rural populations.
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Introduction
The South African food environment has changed rapidly since
the 1990s. Due to the influx of trade and investment by inter-
national food and beverage manufacturers and the dominance
of chain supermarkets, ultra-processed high fat, sugar and salt
(HFSS) foods have become widely available, affordable and
acceptable.1, 2 The steep increase in the consumption of HFSS
foods has contributed to the upward trend of obesity and
non-communicable diseases (NCDs).1 In South Africa (SA), the
prevalence of overweight and obesity is 68% for women and
31% for men.3 Furthermore, the World Health Organization
(WHO) has estimated that 51% of total deaths in SA are due
to NCDs.4 To combat the upward trend of overweight and
obesity, the South African government released the Strategy
for the Prevention and Control of Obesity in South Africa
(2015–2020). One of its objectives is to implement user-friendly
food labelling that allows consumers to identify and access
healthy food options in various settings.5

Effective front-of-pack labels (FoPLs) allow consumers to make
accurate conclusions concerning the nutritional quality of a
product by translating the back-of-pack nutrition information
into an intuitive and abbreviated format.6, 7 However, to be
effective in purchasing situations, FoPLs need to be consu-
mer-friendly and easy to understand.7 Although multiple taxo-
nomies of FoPLs exist, FoPL systems can be divided broadly
into three categories: reductive, evaluative or hybrid.8 Reductive
labels display key nutrients from the back-of-pack food label in
a reduced snapshot format.8 As opposed to reductive labels,
evaluative food labels interpret the nutrient levels, and
thereby make conclusions on the overall nutritional quality, of
a food product.8–10 Hybrid food labels encompass both reduc-
tive and evaluative components.8 Over the years, there have

been numerous FoPLs designed that exist within these cat-
egories and each differs in the degree to which it provides nutri-
tional information versus nutritional advice to consumers.6,8

Research has shown that South African consumers struggle to
understand the quantitative nutritional information presented
on purely reductive food labels.11 This is particularly true for
low-literate consumers residing in rural areas in SA.12 Evaluative
FoPLs, on the other hand, tend to be better understood by con-
sumers, particularly among consumers from lower socioeco-
nomic circumstances and education levels.7, 13 This is relevant
to SA, as over half (55.5%) of all South Africans live in poverty,
according to the upper-bound poverty line of R992 per
person per month.14

In SA, food manufacturers and retailers have released a prolifer-
ation of food products displaying numerous health claims and
logos, which South African consumers find difficult to under-
stand and interpret.10 The dearth of food labelling research con-
ducted,15 specifically in light of the fact that consumers’
understanding of FoPL formats may differ across countries,7

necessitates that more food labelling research be conducted
in SA, particularly as international food labelling research may
not be applicable to SA.16 The present study intended to
address this research gap by determining which FoPL format
the South African consumer best objectively understands to
inform future food labelling policies and strategies that are
tailor-made for the South African consumer.

Methods
A cross-sectional, exploratory study was conducted in the
Nelson Mandela Bay (NMB) region within the Eastern Cape pro-
vince, SA. Quantitative data were collected using an inter-
viewer-administered questionnaire. Ethics approval for the
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present study was granted by the Faculty Postgraduate Studies
Committee, Nelson Mandela University, Port Elizabeth, SA
(ethics clearance reference number H18-HEA-DIET-006).
During all stages of the study, the ethics guidelines set in the
Declaration of Helsinki were followed.

Sampling of food retailers
Cluster sampling was used to identify the study locations. The
NMB region is divided into 60 wards. Aerial maps of each
ward were analysed and wards that did not have a major
food retailer located within the ward were excluded. The
remaining wards were then allocated a number (1 to 25). Utilis-
ing the random number generator function of Microsoft Excel
(Microsoft Corp, Armonk, NY, USA), 12 wards were randomly
selected. The sample was checked to ensure that areas servicing
all standards of living levels were included. Specific locations of
each food retailer were then identified, using the store locator
function on each retailer’s webpage. It was noted that a
certain major food retail chain had retail food outlets in each
of the randomly selected wards. Thus, it was decided to use
each of these retail units as study locations. Permission to
collect data at the relevant outlets was obtained from the
head office, regional head office and from each store manager.

Sampling of participants
Adult participants (≥ 18 years) (N = 359) were recruited after
completing their grocery shopping on the days of data collec-
tion. A minimum sample size of 271 was required to be within
a 5% margin of error and at a 90% confidence level.17 Fieldwor-
kers invited the first person exiting the food retailer to partici-
pate in the study. If that person declined, the first person
leaving the store thereafter would be approached. After each
interview the fieldworker would then once again approach
the first person leaving the store. The surveys were conducted
at different times to include a wider range of participants.

Data collection methods
Data were collected by first-year BSc Dietetics students at the
various study locations over two weekdays during September
2019. Each pair of students was supervised by a dietitian or
senior BSc Dietetics student during the survey procedure.
Prior to the data collection, the students and supervisors were
trained according to a standard operating procedure and
were afforded the opportunity to practise the data collection
procedure with each other and other students on campus.

On the day of data collection, participants were screened for eli-
gibility and written informed consent was obtained. Partici-
pants, however, were not provided with a copy of the
consent form. Participants needed to be 18 years or older,
reside in NMB and able to read English and provide informed
consent. An explanation of what the survey procedure would
entail, the aim of the study and the right of the participant to
refuse or leave the study at any time was provided to the par-
ticipants. Since the participants had to provide only their initials
and signatures on the consent forms, anonymity and confiden-
tiality were maintained. Face-to-face interviews were conducted
in a quiet area near the exit of the food retailer. A light snack
was provided at the end of the interviews. The data collection
tools and ranking task procedure used in the present study
were adapted, with permission, from the French NutriNet-
Santé study.18

Questionnaire
A structured interviewer-administered questionnaire was used
to conduct the survey. The survey procedure was conducted
in English, as food labels in SA predominantly display nutritional
information in English.16 The first section of the questionnaire
covered demographic information. The second section assessed
the objective understanding of participants and the third
section ascertained FoPL preferences, which have been
reported elsewhere.19 The questionnaire consisted of 25
closed-ended questions and the interview process took an
average of 15 minutes to complete. The questionnaire and
stimulus material were validated by sending them to an
expert in the field of labelling for comment. The questionnaire
and survey procedure were further validated via a pilot study.
The primary researcher, with the aid of a dietitian and trained
BSc Dietetics students, conducted the pilot study in a centrally
located shopping mall situated outside the identified study
locations. To achieve face validity, the questionnaire was then
adapted based on the feedback from the participants and field-
workers. The results of the pilot study were not used in the main
study due to its location, which fell outside the identified study
locations.

Design of mock food products
Mock product images were created by a graphic designer,
specifically for the present study, to prevent possible product
biases. It was decided not to use images of actual food products
on the market, as research has indicated that familiar brands are
often perceived as healthier than unknown brands.20 The pro-
ducts, however, were representative of products commonly
consumed by South Africans21 and are widely available at
major food retailers in SA. The specific product categories
were chosen as the food products within the categories gener-
ally exhibit wide differences in nutritional content, allowing the
products to be clearly ranked according to healthfulness.22 The
nutritional values and suggested serving sizes allocated to each
of the food products were based on similar food products cur-
rently on the market.

Five product categories were selected, namely: chicken burgers,
ready-meals, breakfast cereals, dairy products and snacks
(crisps). The range of product categories allowed the researcher
to assess objective understanding across several product cat-
egories.23 Other than the FoPL, no other nutritional information
or health claims were displayed on the mock food products, so
as not to influence the participants’ perception of the products.
The FoPLs all appeared in a consistent location and each
covered roughly the same surface area on the product’s
packaging.24

Design and allocation of the food labels
Five FoPL formats were used in the present study: Reference
Intake (RI), Multiple Traffic Light (MTL) label, Nutri-Score,
health endorsement logo (HEL) and warning label (WL). The
design and allocation of the RI was informed by a guide
detailing the correct implementation of the RI published in
the United Kingdom by the Food and Drink Federation.25 Simi-
larly, the United Kingdom Department of Health’s ‘Guide to
Creating a Front of Pack (FoP) Nutrition Label for Pre-packed
Products Sold Through Retail Outlets’ was used to design and
allocate the MTL labels.26 With regard to the Nutri-Score, per-
mission to use the Nutri-Score was granted by the French
Public Health Agency. The HEL was designed specifically for
the present study. The design process was guided by current lit-
erature, in terms of colours used,27 background saliency,28 use
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of the words ‘healthy choice’ and graphics related to health.10

The SA nutrient profile model was used to allocate the Nutri-
Score and HEL. The Chilean Warning System was utilised as
the basis to design the WLs for the present study. The allocation
of the WLs was determined by using the Chilean Warning
System’s cut-off limits.29

Procedure
After completion of the first section of the questionnaire, par-
ticipants were given the task to rank three food products,
from the five product categories, according to their nutritional
quality. Prior to the ranking task, a short explanation of each
FoPL was provided to each participant. Participants were then
shown images of three food products from the same food cat-
egory displaying no food label, which served as the no-label
control. The participants were then asked to rank the three
food products according to their nutritional quality, from least
healthy to healthiest. Thereafter, the participants were shown
three food products again, but displaying the FoPLs this time,
and asked to specifically use the FoPL to rank the food products.
An ‘I don’t know’ option was also available. The process was
repeated with all five food categories, each category displaying
a different FoPL. The products were displayed to participants in
varying orders, based on a Latin Square Design,30 to control for
potential order effects. Figure 1 shows the FoPL allocations for
the breakfast cereal category.

Statistical analysis
The primary researcher captured the data on Microsoft Excel.
STATISTICA Version 13 (2017) (TIBCO Software, Palo Alto, CA,
USA) was used to analyse the data. The overall ability of partici-
pants to rank the products correctly, across all label conditions,
was assessed by calculating the number of overall correct
answers to obtain a percentage value. To compare the overall
ranking ability across subgroups, analysis of variance (ANOVA)
tests were performed, using the percentage value as the depen-
dent variable and selected demographic factors as the indepen-
dent variables. Post hoc analysis was performed, utilizing
Tukey’s HSD tests, wherever significant differences were found
between groups. Chi-square tests were used to determine
associations between the type of FoPL and improvement in
ranking ability. Chi-square tests were also used to assess
relationships between objective understanding and certain
demographic factors. The performance of each FoPL format
was compared with the others using Z-tests and odds ratio
tests. All tests of significance were two-sided and a p-value
< 0.05 was considered statistically significant.

Results

Participant demographics
Table 1 details the demographic data that were collected from
the first section of the questionnaire. The sample numbered
359, with the majority of participants being female (64.7%, n
= 232). The mean age of participants was 41.2 years (SD =
16.25, range: 18–87 years). Just under half (47.6%, n = 171) of
the participants reported they were single, with the majority
(78.3%, n = 281) of the participants reporting to have one or
more dependents. A total of 222 (61.8%) participants attended
high school, whilst 90 participants (25.1%) reported attaining a
post-school qualification. Approximately one-quarter (24.8%, n
= 89) of the participants reported a monthly household income
of between R1 059 and R4 250, whereas 60 of the participants
(16.7%) had an income of below R1 059.

Influence of individual characteristics on the overall
ability to rank products according to nutritional
quality
Differences in the ability of subgroups to accurately rank food
products, across all label conditions, according to nutritional
quality were compared using ANOVA. Significant differences
were found in the ranking ability among participants with
different education levels (Tukey HSD test, p < 0.003) (Figure
2). Participants with higher education levels ranked more pro-
ducts correctly, compared with participants who had lower
education levels. No significant differences were found in
ranking ability between participants in terms of gender and
levels of income. It is interesting to note that the participants
who indicated that they preferred the MTL label also scored
the highest percentage of correct answers across all label con-
ditions during the ranking task (Tukey HSD test, p < 0.03)
(Figure 3).

Objective understanding of the specific FoPL formats
Overall, it was found that the type of FoPL significantly influ-
enced the participants’ ability to accurately rank the food pro-
ducts (p < 0.00001). The Nutri-Score produced the most
correct responses, closely followed by the WL, MTL label and
HEL (46.2%, 43.1%, 40.7%, 38.7% correct, respectively). The RI
elicited the least number of correct answers (28.6%). All the
labels, except for the RI, significantly improved the participants’
ranking ability compared with the no-label control. Once again,
the Nutri-Score was associated with the best improvement in
the score when compared to the no-label control (odds ratio
(OR) = 2.7, p < 0.00001). Furthermore, all the evaluative FoPLs
significantly outperformed the RI with regard to eliciting
correct responses. Table 2 compares the specific FoPLs with
the no-label control, and each other, in terms of improving
the ability of participants to accurately identify the healthier
food products.

Comparison of FoPL performance across subgroups
When comparing the different label formats, in terms of improv-
ing ranking ability, significant differences were found among
the different ethnicities (p < 0.01). The RI performed poorly
among black participants, eliciting fewer correct responses
(25%), compared with the mixed-race (38.3%) and white partici-
pants (41.0%). The objective understanding of the different
FoPLs also significantly differed across education levels. Partici-
pants who attended primary school best understood the MTL
label, which elicited 46.8% correct responses. Participants with
some form of high school and post high school qualification
best understood the Nutri-Score (with 44.1% and 56.7%
correct responses respectively). Objective understanding of
the label formats also significantly differed among different
income groups. However, once again no single FoPL emerged
as best understood among this subgroup. For participants
who earned≤ R1 508 per month, the WL, MTL label and Nutri-
Score produced similar percentages of correct responses
(39.7%, 38.3% and 37.6% correct, respectively). For participants
who earned between R1 059 and R4 250 and those who earned
> R4 250 per month, the Nutri-Score yielded the highest
number of correct responses, achieving 51.0% and 54.7%
respectively for each subgroup.

Discussion
This study provided new evidence on the objective understand-
ing of five FoPL formats, currently in use worldwide,31 among
South African consumers. The overall ability of participants,
across all formats, to accurately rank the products according
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to their nutritional quality significantly differed across education
levels. Participants with lower education levels achieved signifi-
cantly fewer correct responses in the ranking task than partici-
pants with higher education levels. In a study conducted in
SA, participants completed a quiz to assess their food and nutri-
tional label knowledge.16 It was found that participants with
lower levels of education achieved significantly lower scores
compared with participants who had higher levels of education.
Thus, in the present study, as understanding is dependent on
prior knowledge and inferences,13 a lack of baseline nutrition
knowledge among participants with lower education levels
may have influenced their ability to accurately identify the heal-
thier food products.

With regards to the objective understanding of the specific
FoPL formats, four of the five FoPLs significantly improved
the ability of the participants to accurately rank food products
according to their nutritional quality. The RI was the only FoPL
that failed to significantly improve the participants’ ranking
ability when compared with the no-label control. Furthermore,
all the evaluative FoPLs, namely the MTL label, Nutri-Score,
HEL and WL, significantly outperformed the RI in terms of
improving ranking ability. This is in line with previous
studies, conducted both locally10 and worldwide,24,32,33

which have shown that consumers struggle to understand
the quantitative information presented on non-interpretive
food labels.

The Nutri-Score led to the highest improvement in ranking
ability, closely followed by the WL. Globally, research conducted
on both the Nutri-Score andWLs has shown positive results. The
Nutri-Score has performed well in terms of consumer

perception, objective understanding, portion sizes and
improved nutritional quality of food purchases.24,32,34–36 Fur-
thermore, research conducted in South America has shown
the WL to be understandable, helpful in allowing consumers
to quickly identify unhealthy products and a useful tool to
motivate product reformulation.28,37,38 The HEL emerged as
the least effective evaluative FoPL. It may be argued that the
HEL easily allowed the participants to identify the ‘healthiest’
food product; however, the participants may have struggled
to accurately rank the two products that did not qualify for
the HEL. This is consistent with findings from previous research,
which suggested that the over-simplified HEL format does not
allow consumers to differentiate between products of
medium and low nutritional quality.24

For the present study, the monochromatic RI and polychromatic
MTL label displayed similar quantitative nutritional information.
Thus, it can be ascertained that the addition of interpretive
colours to the MTL label significantly increased ranking ability
when compared with the RI. Previous research has found that
the addition of symbolic colours, green meaning ‘go’ and red
meaning ‘stop’, increases consumers’ understanding, motiv-
ation and use of FoPLs.8,24,39

Study limitations
The study was conducted in certain wards of the NMB area and
therefore results cannot be extrapolated to represent the wider
NMB and South African populations. The survey procedure did
not represent a real-life purchasing environment because
factors that influence consumer understanding, such as the
variety of food products available, marketing messages and
time pressures, were not accounted for.32

Figure 1: Example of the FoPL allocations for the breakfast cereal category. *Santé Publique France, 2017.
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Conclusion
The present study provides novel information on the objective
understanding of different FoPL formats among South African
consumers. The overarching conclusion is that the evaluative
FoPL formats were significantly better understood than the
reductive RI format. This is concerning as many food

manufacturers currently make use of the reductive Guideline
Daily Amounts label in SA. The findings of this study suggest
that future labelling policies should include evaluative FoPL
formats. Future research should aim to test objective understand-
ing among culturally diverse groups in SA, particularly among
rural populations. Furthermore, considering that objective under-
standing differed among subgroups, focus-group discussions tar-
geting multicultural groups could be conducted in NMB to
investigate whether an alternative approach to labelling exists.
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Table 1: Demographic profile of participants (N = 359)

Category Sub-category n (%)

Gender Male 127 (35.3)

Female 232 (64.7)

Age 18–31 122 (34.0)

32–47 122 (34.0)

> 47 115 (32.0)

Ethnicity Black 252 (70.2)

White 39 (10.9)

Mixed-race 60 (16.7)

Indian 4 (1.1)

Asian 1 (0.3)

Other 3 (0.9)

Home language English 41 (11.4)

Afrikaans 72 (20.1)

IsiXhosa 234 (65.2)

Other 12 (3.3)

Relationship status Single 171 (47.6)

In a relationship/engaged 35 (9.7)

Married 121 (33.7)

Divorced 12 (3.3)

Widowed 20 (5.6)

Number of dependents 0 78 (21.7)

1 75 (20.9)

2 88 (24.5)

3 54 (15.0)

4 36 (10.0)

5 15 (4.2)

≥ 6 13 (3.7)

Level of education Never attended school 2 (0.6)

Primary school 45 (12.5)

High school 222 (61.8)

Diploma 60 (16.7)

Degree 17 (4.7)

Post-graduate 13 (3.4)

Employment status Unemployed 125 (34.8)

Employed 139 (38.7)

Self-employed 33 (9.2)

Student 28 (7.8)

Retired 34 (9.3)

Household monthly
income

R0–R1058 60 (16.7)

R1059–R4250 89 (24.8)

R4251–R9250 47 (13.1)

R9251–R20 000 28 (7.8)

R20 001–R31 833 16 (4.5)

R31 834–R65 583 7 (1.9)

R65 584–R141 500 2 (0.6)

More than R141 500 0 (0)

I don’t know or I don’t wish to
tell you

110 (30.6)

Figure 2:Mean scores depicting the participants’ level of education and
their ability to accurately rank food products according to nutritional
quality.

Figure 3: Mean scores comparing participants’ FoPL preference with
their overall ability to accurately rank food products. *RI, Reference
Intake; HEL, health endorsement logo; MTL, Multiple Traffic Light; WL,
warning label.
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