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A B S T R A C T

Consumers report difficulties when trying to make healthy food choices in supermarkets due to environmental
cues that favour the acquisition of unhealthy food items. This study’s objective was to investigate food selection
in a supermarket to prepare a last minute meal by consumers with different levels of health consciousness. In an
experimental design, 50 high (HHC) and 50 low health conscious (LHC) participants (n= 100) were told to
choose all food items to prepare a meal for themselves plus a guest. For half the participants (25 HHC and 25
LHC), the expression ‘healthy meal’ was embedded in the instruction. To evaluate shopping healthfulness, foods
selected by the participants were categorized according to level of industrial processing in Unprocessed/
Minimally Processed (U/MP); Processed Culinary Ingredient (PCI); Processed (P), or Ultra-Processed (UP). The
health reminder positively affected the choices of HHC and LHC individuals. Results indicate that placing re-
minders of healthy eating in shopping environments where P and UP foods sales are heavily promoted, such as
supermarkets, can be a useful tool to promote healthy choices in accordance with what is recommended by the
Dietary Guidelines for the Brazilian Population.

1. Introduction

Increased consumption of processed foods rich in fat, salt and sugar
is a contributing factor to the high worldwide prevalence of overweight
and obesity (Swinburn et al., 2011; WHO, 2018). Consumption of ultra-
processed foods has increased exponentially over the last decades in
high-income countries and in Brazil as well (Conde & Monteiro, 2014;
Monteiro, Moubarac, Cannon, Ng, & Popkin, 2013). Consequently, a
new version of the Dietary Guidelines for the Brazilian Population was
published, instructing individuals to limit the consumption of processed
foods, avoid consumption of ultra-processed foods, and choose fresh
and minimally processed foods as the core of their diets (Brazil, 2015).

A number of countries in Europe and Latin America, and the USA
now adopt categorization systems by level of industrial processing

(Moubarac, Parra, Cannon, & Monteiro, 2014). The NOVA classifica-
tion, initially published in 2009, informed the latest edition of the
Dietary Guidelines for the Brazilian Population and categorizes foods
according to the extent and purpose of industrial food processing. Foods
are classified either as unprocessed/minimally processed, processed
culinary ingredients, processed, or ultra-processed (Monteiro, 2009;
Monteiro, Levy, Claro, Castro, & Cannon, 2010).4

Supermarkets offer a variety of fresh and minimally processed
foods, but also of highly processed products rich in salt, sugar and fat –
the so-called ultra-processed (Hutchinson, Nicholas Bodor, Swalm,
Rice, & Rose, 2012; Popkin, 2006). In supermarkets, fresh and mini-
mally processed foods occupy a relatively small space when compared
to processed and ultra-processed foods. The latter not only occupy
larger spaces, but are also heavily promoted through in-store
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promotions and offers, and contain marketing elements on their front-
of-pack labels such as nutrition cues, characters and brand names
(Brazil, 2015; Hawkes, 2008), a situation that promotes their acquisi-
tion (Bell, Corsten, & Knox, 2011). Heavy promotion of unhealthy
(processed and ultra-processed) foods in supermarkets maximizes re-
tailer profits, but neglects the population’s health and well-being
(Cohen & Babey, 2012).

While individual food choices are influenced by a number of per-
sonal factors, such as biological (genetic predisposition to disease,
sensibilities or allergies), psychological (preferences, personality and
health interest) and social (gender roles) (Sobal & Bisogni, 2009; Sun,
2008), behavioural changes that explain the high prevalence of obesity
levels are also a consequence of the environment (Cohen, 2008). Be-
cause of the strategies employed by the industry to sell products and
influence food choices (Guthrie, Mancino, & Lin, 2015), even when
individuals are knowledgeable about healthy food choices, such
knowledge does not always translate into healthy shopping habits
(Hollywood et al., 2013).

In fact, consumers report difficulties making healthful food choices
in supermarkets due to, among other things, environmental cues (dif-
ferent product variability and brands, placement at eye level or at the
ends of aisles) which favour the acquisition of unhealthy food items
(O’Brien et al., 2015; Cohen & Babey, 2012).

According to the Health Belief Model, adoption of health-promoting
behaviours depends on the individual’s perception about his/her sus-
ceptibility to and severity of a particular health problem. Additionally,
the benefits of the new behaviour must outweigh the barriers to pre-
ventive action. The perceptions of susceptibility to and severity of the
disease can create the intention for action, but simple intention does not
guarantee execution – a trigger may be necessary (Janz & Becker, 1984;
Ogden, 2012).

More often than not, people do intend to make healthy food choices,
but intention can be overruled by temporary moments of temptation
(van Kleef, van den Broek, & van Trijp, 2015), which can be generated
in the supermarket environment by the aforementioned marketing
elements.

A search conducted in Scopus and Pubmed databases identified only
a handful of papers reporting interventions focused on changing in-
dividual behaviour in real settings (priming, food cues, prompts, re-
minders) to promote healthy choices. Settings varied from a butcher’s
store (Papies & Hamstra, 2010), a café-style restaurant (Papies &
Veling, 2013), and supermarkets (Bangia & Palmer-Keenan, 2014;
Bangia, Shaffner, & Palmer-Keenan, 2017; Papies, Potjes, Keesman,
Schwinghammer, & van Koningsbruggen, 2014; Saarela, 2014). The
four studies conducted in supermarkets employed either a reminder
about weight management or a podcast about omega 3 fatty acids. All
reported a positive effect, suggesting that a rather small incentive is
enough to impact behavior during food choices (Bangia & Palmer-
Keenan, 2014; Bangia et al., 2017; Saarela, 2014).

Food choice studies also indicate that level of health consciousness
plays a major role in food selection, where participants with high health
consciousness (HHC) make healthier purchases than those with low
health consciousness (LHC) (Bowman, 2005; Dallongeville, Marécaux,
Cottel, Bingham, & Amouyel, 2001). Furthermore, the non-reflexive
automatic behaviour mode usually is in control during routine situa-
tions such as buying food (Marteau, Hollands, & Fletcher, 2012).

This study aimed to explore the effect of a health reminder em-
bedded in a task instruction to prepare a last-minute meal for a guest,
on high and low health conscious consumers during an experimental
shopping task in a supermarket. We hypothesized that, when reminded
about health, LHC and HHC individuals choose more unprocessed/
minimally processed and processed culinary ingredients; and less pro-
cessed and ultra-processed foods than when not reminded.

2. Methods

2.1. Participants, recruitment and setting

Study sample consisted of adults (18–59 y-o.), urban residents in a
Brazilian State capital who usually shop for groceries in supermarkets.
A convenience sample of 100 individuals was selected based on similar
experiments conducted in real settings (Bangia & Palmer-Keenan, 2014;
Papies et al., 2014; Saarela, 2014). Subjects were recruited in and
around a university campus and via social network (Facebook ads), as
the supermarket manager conditioned conduction of the study to not
approaching consumers inside or near the store. Institutional Research
Ethics Committee approved the research protocol and study conduction
observed Helsinki guidelines.

A screening questionnaire assessed main demographics, and health
consciousness was rated according to the General Health Interest scale
(Roininen, Lähteenmäki, & Tuorila, 1999) translated for Portuguese
speakers (Soares, Deliza, & Gonçalves, 2008). Participants who scored
66% or above were classified as HHC, whilst those who scored 33% or
less were categorised as LHC. Those who scored between 33 and 66%
were not included in the study. Also not included were people with
health-related occupations or who followed a specific diet for health
reasons, in order to eliminate potential bias due to possible greater
knowledge about healthy eating.

To achieve the number of 100 participants, 308 individuals were
approached and answered the screening questionnaire [Fig. 1]. The
time between answering the screening questionnaire and conducting
the simulated shop ranged between 24 h to one week.

All individuals did the experimental shopping task in the same store
to minimise variations in store size, availability of food items, variety,
and distribution of products, which could interfere with food shopping.
The chosen store was conveniently located in a residential middle-class
neighbourhood, near two university campuses. The store manager au-
thorized data collection, which took place between October 2016 and
May 2017. Collection was paused between early December and middle
January to avoid the influence of seasonal offers on food choices
(Christmas and New Years’ holiday season).

2.2. Procedures

Data were collected using an experimental design (HHC vs.
LHC)× (reminded (R) vs. not-reminded (NR), in which level of health
consciousness was classified as high (HHC) or low (LHC).

The sample was randomly stratified into four experimental groups
according to sex, age and educational level. In the health-reminded
condition, participants were given the following scenario in-store:
‘imagine a friend or family member has just informed you that they are
calling by for a meal this evening. Please choose all food items you would use
to prepare a healthy meal for two’. In the not-reminded condition, the
same scenario was presented but the word ‘healthy’ was omitted. We
reinforced the need to choose all necessary ingredients to prepare the
meal, including items already available at home.

Participants carried out the shopping on their own, without time or
budget limits. Subsequently, the researchers photographed all selected
products with smartphone cameras, including front-of-pack (FoP) labels
and ingredient lists (when available). After registering the individual
products’ prices, researchers returned them to their original shelves.

2.2.1. Sample characteristics
Table 1 presents characteristics of the four experimental groups.

Age varied from 18 and 59 years, median value (interquartile interval
Q1-Q3) of 28 (23–39.5) years. Randomization was assessed testing the
differences between the four experimental groups according to sex and
educational level (Chi-Square test), and age in years (Dunn’s post-hoc
test after Kruskal-Wallis with Bonferroni-type adjustment of p-values –
non-parametric data).
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Kruskal-Wallis test identified a significant difference in the age
median of at least two experimental groups (p < 0.001). Dunn’s test
with Bonferroni-type adjustment identified significant differences be-
tween HHC/R and LHC/R (p=0.02); HHC/R and LHC/NR (p=0.001);
HHC/NR and LHC/R (p=0.03) and between HHC/NR and LHC/NR
(p=0.002). Ages were significantly higher in HHC/R and HHC/R
when compared to LHC/R and LHC/HR. No differences were observed
between HHC (R and NR) and LHC (R and NR). Groups did not differ in
terms of sex (p=0.41) and educational level (p=0.23).

2.3. Categorizing food items according to level of processing

Based on data obtained from pictures of FoP and ingredient list, the
food items chosen by participants were classified as either unprocessed/
minimally processed (U/MP), processed culinary ingredient (PCI),
processed (P), or ultra-processed (UP). U/MP foods included fresh, dry
or frozen fruits or vegetables, grains, legumes, meat, fish and milk. PCI
included table sugar, oils, fats, salt, and other substances extracted from
foods or from nature, and used for culinary preparations. P foods were

those manufactured by adding salt, sugar or other substances to U/MP
foods, such as canned food, breads and cheese. Classified as UP foods
were those formulated with the addition of substances not usually
present in culinary preparations, such as flavouring agents, dyes,
sweeteners, emulsifiers and other additives. Addition of such substances
to processed foods rich in salt, sugar and fat is a strategy employed by
the industry to imitate the sensorial qualities of unprocessed or mini-
mally processed foods, or to disguise undesirable qualities of the final
product (Brazil, 2015; Monteiro et al., 2010).

To achieve a precise and specific classification, the research team
developed a decision flowchart [Fig. 2], following the fundamentals of
the NOVA classification system and the dietary Guidelines for the
Brazilian Population. In this way, all the classification process followed
the exact same criteria, avoiding different interpretations for similar
foods with diverse composition. For quality control, five different re-
searchers randomly classified 10% of food items from the data bank.
Afterwards, Kappa measurement of concordance indicated values from
0.94 to 1.0 between categories of foods and 0.99 general score, in-
dicating a near-perfect degree of concordance between researchers

Fig. 1. Recruitment process. HHC=High Health Conscious. MHC=Moderate Health Conscious. LHC= Low Health Conscious.

A.M. Botelho et al. Food Quality and Preference 71 (2019) 431–437

433



(Landis & Koch, 1977).
In order to answer the flowchart question ‘contains more than one

ingredient?’ water and food additives were not accounted as ingredients.
In this way, if a food product was composed of vinegar, water and
antioxidant, it was classified as being composed by only one ingredient.
For additives with non-specified function described on the ingredient

list, researchers consulted Brazilian legislation (Brasil, 2002; Brasil,
2010) or product lists of similar products. Whenever it was not possible
to define the specific role of the additive in one given product, a con-
servative approach was adopted and the product was classified in the
lower level of processing category (Martínez Steele et al., 2016).

2.4. Statistical analysis

Quantitative variables are described and presented in median and
interquartile interval (non-parametric data), or mean and standard
deviation (parametric data). Nominal variables are described according
to frequency in each one of the experimental groups.

Post-hoc power analysis was calculated by the difference between
two independent means, one-tailed test, using G*power version 3.1.9.2
(Faul, Erdfelder, Lang, & Buchner, 2007). The effect size was calculated
for all variables between the two independents means.

Mann-Whitney test was used to verify differences in shopping time
and basket prices (non-parametric data). Differences between food ca-
tegories were assessed with T test or Mann-Whitney test, one-tailed,
according to normality and homogeneity of distribution. Number of
foods selected was adjusted by dividing the number of foods in each
category by the total number of foods, for each participant. Comparison
of experimental groups was conducted as follows: LHC/NR vs. HHC/
NR; LHC/NR vs. LHC/R; and HHC/NR vs. HHC/R.

Shapiro-Wilk test assessed normality and a significance level of 0.05
was considered for all statistical tests.

Stata version 11.0® (Statacorp, College Station, TX, USA) was used
for coding and analysis by two researchers.

Table 1
Summary of participant demographics (n=100).

Demographic Characteristic Total HHC R HHC NR LHC R LHC NR

HHC 50% 25% 25% – –
LHC 50% – – 25% 25%

Sex
Female 52% 16% 14% 11% 11%
Male 48% 9% 11% 14% 14%

Marital status
Single 60% 11% 9% 18% 22%
Married 36% 14% 13% 6% 3%
Widowed/divorced 4% – 3% 1% –

Age
18–29 years 56% 10% 9% 17% 20%
30–39 years 19% 6% 6% 5% 2%
40–49 years 11% 4% 4% 1% 2%
50–59 years 14% 5% 6% 2% 1%

Education
Graduation 47% 14% 16% 8% 9%
Incomplete graduation 38% 9% 5% 13% 11%
High school 11% 2% 4% 3% 2%
Incomplete high school 3% – – 1% 2%
Elementary school – – – – –
Incomplete elementary school 1% – – – 1%

Legend: HHC/R=High Health Conscious/reminded. HHC/NR=High Health
Conscious/not-reminded. LHC/R= Low Health Conscious/reminded. LHC/
NR=Low Health Conscious/not-reminded.

Fig. 2. Decision flowchart for food categorization according to level of processing. Reference: elaborated by BOTELHO, AM; CAMARGO, AM and MAZZONETTO, AC
based in: Brazil, 2015; Monteiro, et al., 2010; Monteiro et al., 2016.
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3. Results

3.1. Experimental shopping task

A total of 1172 food products was chosen, 322 (27.5%) products
were chosen by individuals in the HHC/R group, with a similar number
of products (322) chosen by the HHC/NR group, followed by 303
products (26%) by the LHC/R group, and 225 products (19%) by the
LHC/NR group.

Median price of selected items did not differ between the HHC
groups (p=0.76); LHC groups (p=0.49); and HHC/NR and LHC/NR
groups (p=0.05). Price of baskets ranged from R$ 14,57 (£ 3.45; U$
4.65) to R$ 211,18 (£ 49.97; U$ 67.37).

Time spent shopping ranged from four to 27min. The only differ-
ence observed was between LHC groups (p=0.01). LHC/R group took
significantly more time to conduct the shop (median=10min;
IQR=7–13) compared to the LHC/NR group (median= 7min;
IQR=6–9).

3.2. Health consciousness effect on shopping task

HHC participants chose significantly more U/MP foods (p < 0.001)
and less UP foods (p < 0.001) than LHC participants (both groups not
reminded to shop for a healthy meal). No differences were observed for
the PCI and P categories between the two experimental groups.

3.3. Effect of being reminded about health on shopping task

LHC participants who received a health reminder embedded in the
task instruction to prepare a meal chose significantly more U/MP foods
(p < 0.001) when compared to the LHC participants who were not
reminded. LHC participants also chose significantly less UP foods
(p < 0.001), when compared to not reminded participants. No differ-
ences were found for the P and PCI categories between the two ex-
perimental groups (Table 2).

HHC participants who received a health reminder embedded in the
task instruction to prepare a meal chose significantly more U/MP foods
(p < 0.001) when compared to the HHC participants who were not
reminded, but no differences were found for the PCI category between
the two experimental groups. Reminded HHC individuals chose sig-
nificantly less P and UP foods than HHC individuals who were not re-
minded (both p= 0.007) (Table 3).

4. Discussion

LHC individuals who were health-reminded to perform the task took
more time shopping than not-reminded LHC participants. We attribute
this result to the fact that maybe choosing foods in order to prepare a
healthy meal is not usual for them. Throughout the day, human beha-
viour alternates into two types – the reflexive mode and the un-
conscious-without-reflexion mode, which is faster, less exhaustive and
usually in control during routine situations such as buying food
(Marteau et al., 2012). It is possible that, when they heard the health

reminder embedded in the task instruction, LHC participants needed to
activate the reflexive mode because health is not automatically con-
sidered during their usual shopping routine. Between the two groups of
HHC individuals (health-reminded and not), no differences in shopping
time were observed, as choosing the healthiest alternative may already
be a habit for them.

The amount of money spent by LHC and HHC individuals was
roughly the same. UP foods are already cheaper than average in
Brazilian supermarkets when compared to other food-selling venues
(Machado, Claro, Canella, Sarti, & Levy, 2017) (what can potentially
lead to increased sales) (Costa, Claro, Martins, & Levy, 2013; Machado
et al., 2017; Popkin, 2014). Even so, the total cost of a meal based on U/
MP foods is lower than if based on UP foods in Brazil, contrary to what
is found in other countries (Claro, Maia, Costa, & Diniz, 2016;
Moubarac et al., 2013). The lack of difference may be a consequence of
participants shopping for a single meal and not for a whole week/
month, what could have influenced the cost in a more significant way.

4.1. Health consciousness effect on shopping task

Participants’ level of health consciousness had a significant effect on
the type of foods selected independently of the health reminder em-
bedded in the task instruction. HHC participants selected more U/MP
and less UP foods than LHC participants did. This indicates that HHC
individuals’ disposition may have translated into their food selection
during the task, and that their choices reflected their actual shopping
habit. People who care more about their health are more inclined to
seek health information (Dutta, 2007), and those more interested in
nutrition issues have higher intakes of fruits, vegetables and milk
(Bowman, 2005). Interestingly however, not-health-reminded HHC
participants did not pick less P foods than the LHC participants did.
Maybe the positive aspects of increasing U/MP and avoiding UP food
intake are more obvious, while it is harder to acknowledge the negative
aspects of processed foods because they do not present such opposing
characteristics as U/MP and UP foods do. Future research could aim at
investigating the factors prioritized by high and low health conscious
individuals during the process of food choice.

4.2. Effect of a health reminder embedded in the task instruction

LHC participants did choose more U/MP foods, but not more PCI;
they also chose less UP foods, but not less P foods. Apparently, health
reminding LHC individuals when instructing them to perform the
shopping task took them a step further towards healthier choices by
selecting more fresh foods and less ultra-processed foods. As people
usually associate healthfulness with natural foods such as fruits and
vegetables (Paquette, 2005), this may be the reason why LHC partici-
pants chose more U/MP. LHC individuals however did not replace or
reduce the selection of P foods. It could be that they did not know about
the critical ingredients present in processed foods such as salt and sugar
(Mötteli, Keller, Siegrist, Barbey, & Bucher, 2016). Other possibility is
that maybe they were unaware of the fact that that the addition of such
ingredients to U/MP foods turns them into P foods (Mötteli et al.,

Table 2
Relation between the level of processing of foods chosen and LHC/R and LHC/NR experimental groups.

Category LHC/R LHC/R LHC/NR LHC/NR
Adjusted Non-adjusted Adjusted Non-adjusted pa t

U/MP1 0.64 (0.60–0.75) 7.00 (6.00–9.00) 0.40 (0.33–0.61) 4.00 (2.00–5.00) < 0.001 –
PCI1 0.10 (0.06–0.15) 1.00 (1.00–2.00) 0.13 (0.08–0.20) 1.00 (1.00–2.00) 0.314 –
P1 0.00 (0.00–0.09) 0.00 (0.00–1.00) 0.06 (0.00–0.14) 1.00 (0.00–1.00) 0.267 –
UP2 0.18 (0.14) 2.00 (1.47) 0.35 (0.19) 2.84 (1.28) < 0.001 −3.76

U/MP=unprocessed or minimally processed; PCI= processed culinary ingredient; P=processed. UP=ultra-processed. HHC/R=High Health Conscious/re-
minded; HHC/NR=High Health Conscious/not-reminded. 1Median (IQR) – Mann-Whitney. 2Mean (SD) – T Test. Significance= p < 0.05. aBased on adjusted
values. Post-hoc analysis documented a power (1-β prob) > 0.95 (alpha error 0.05, effect size d > 0.68).
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2016). In other words, it is possible that individuals perceived food
classified as P as healthy, due to lack of information and education.

HHC participants who were reminded about health during task in-
struction chose more U/MP foods and less P and UP foods, but not more
PCI than those not reminded. Therefore, the embedded health reminder
improved quality of purchase by individuals who were already con-
cerned with health issues. Maybe HHC participants were already able to
identify U/MP foods as healthy and P and UP foods as unhealthy, and
required only a health reminder embedded in the task instruction to
improve their choices. Similar results were found in studies focused on
dieters or overweight individuals, who are already more sensitive to
interventions targeted at guiding their food choices towards more
healthful items (Papies et al., 2014; Papies & Hamstra, 2010; Papies &
Veling, 2013).

4.3. Limitations

The sample comprised a high number of graduate young adults. To
mitigate this bias, individuals were randomized into the experimental
groups, obtaining a homogeneous distribution of individuals in relation
to sex, education and age. In addition, sample size definition was based
on previous research, and not on representativeness. Nevertheless, the
post-hoc power analysis identified a large effect size (> 0.80).

Another limitation is that results report findings from a simulated
purchase. As participants did not have to pay for their selection, actual
choices could be different. Participants may also have not behaved in
their usual manner since they were taking part in a research study, a
situation known as the Hawthorne effect (McCambridge, Witton, &
Elbourne, 2014).

4.4. Future studies and implications

Future studies could aim to investigate the effect of reminders of
healthy eating in the shopping environment during real shopping trips,
while considering individual contexts such as how hunger and mood
modulate the effect of the reminder on people (Forwood, Ahern,
Hollands, Ng, & Marteau, 2015).

Choices were different between HHC and LHC groups, indicating
that health workers could obtain better outcomes when addressing
audiences in situations where nutrition education is the focus if they
consider the listener’s level of health interest.

As hypothesized, LHC participants made healthier choices when
reminded about health. Nevertheless, it took this group a significantly
higher amount of time to choose the meal ingredients. This suggests
that there is room for improvement in food labeling regulation, maybe
with the implementation of nutrient disclaimers on the front-of-package
of products with UP characteristics.

Even HHC individuals chose more U/MP and less P and UP foods
when reminded about health. Therefore, maybe placing reminders of
healthy eating (such as life-size or enlarged pictures of individuals and
families eating a clearly healthy meal as wall decorations, or posters
hanging from the ceilings, or even smaller pictures hanging at eye-level
from the shelves) in the shopping environment could give the extra

push consumers need to shop healthfully.

4.5. Conclusion

The use of a health reminder embedded in a task instruction to shop
for a last meal for two positively affected the choices of HHC and LHC
groups, who chose less ultra-processed foods and more unprocessed/
fresh foods during an experimental shop for groceries in a supermarket.
Reminding participants about health resulted in baskets containing a
selection of food items in accordance with the Dietary Guidelines for
the Brazilian Population recommendations.
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