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CONSUMER PERSPECTIVES ABOUT THE QUALITY AND SAFETY
OF PLASTIC MATERIALS USED FOR PACKAGING OF FOOD
PRODUCTS
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12ESAV and CERNAS-IPV / Polytechnic of Viseu,
*ESTGV / Polytechnic of Viseu
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Abstract - Food packaging is essential in today's globalized markets to preserve the foods or beverages, guaranteeing their
quality and safety along the food supply chain. Plastics have been used extensively for food packaging due to their many
advantages, like being light, cheap, and versatile. However, some of the chemical molecules released from plastics may have
toxic effects on the human body if ingested, and they are also harmful to the environment. In this way, the present work
investigated consumer awareness about food quality and safety when in contact with plastic packaging materials, and also the
impact of these plastics on human health. The research was conducted through a questionnaire survey applied after approval by
the Ethics Committee to a sample of 487 Portuguese participants. The obtained results revealed that most of the participants
consider food safety and quality aspects when buying food products (85% and 93% of respondents, respectively). As
recognized by the participants, the most important functions of the plastic package were to protect and preserve the food. It was
also found that the general consumer still has very limited knowledge about the possible toxicity of molecules that could
migrate from the plastic to the food. Nevertheless, other adverse effects of plastics related to environmental pollution and
degradation of marine fauna are well recognised. So, in conclusion, it is necessary to further inform the Portuguese citizens
about possible toxicity of some chemical compounds present in plastic packaging which can reach the human body, either by
being released from the package into the food or by being absorbed from the environmental micro plastics which are becoming
abundant in nature as result of incorrect plastic disposal.

Keywords - Food Packaging, Food Safety, Knowledge, Human Health, Questionnaire Survey.

1. INTRODUCTION other intervenient in the food chain, like land animals
or fish, which will later be ingested by humans. Lin et
The global demand for plastic packaging has reached al. [8] conducted a study mimicking daily life
nearly 150 million tonnes by 2020, and is still on the  exposure to plastic food package bags, and analysed
rise every vyear[l].Plastic packaging has many  the effects on the reproductive and neurobehavioral
benefits, by being cheap, easy to use, convenient, and responses in zebrafish. Their results confirmed that
allows good guaranty of preservation of food along the plastic affected reproduction and behaviour, with
supply chain. Hence, plastics have become a first  stronger effects on males. Xu et al. [9] evaluated the
choice when opting for a packaging material destined  effects of plastics on Chinese adolescents and found
to contain food products, due to the high resistance, that consuming food that has been packed in plastic
durability, bio-inertness, and cost efficacy[2].The materials moderates the association of phthalate
types of plastic most frequently used for packaging exposure with emotional symptoms in adolescents.
foods and beverages(F&B) are polyethylene, The phthalates are used as plasticizers and can easily
polyethylene terephthalate, polyamide, polycarbonate, migrate from the plastic package into the foods therein
and polypropylene, which may be reinforced with contained [10]. Also Bisphenol A is on the focus, by
barrier materials[3]-[5]. being also released from plastics and having a
The F&B industry is undoubtedly one of the major  carcinogenic effect on humans, as demonstrated by
sectors demanding for single-use packaging, playinga ~ many studies: papillary thyroid cancer [11], lung
relevant role in how the companies providing cancer [12], breast cancer [13], [14], prostate cancer
consumer goods shift towards more sustainable  [15], colorectal cancer [16], [17], oral cancers [18].
packaging alternatives. The F&B sector signifiesa  The potential harmful effects of plastic materials used
great fraction of the total consumer expenditure and  for food packaging are not yet fully explained to the
belongs to the fast-moving industry of consumer  general population, who are more aware of the effects
goods[6]. of plastics on the environment [19]. Hence, the
objective of this research was to understand how the
Both the production and disposal of plastic packaging consumerspe rceive the quality and safety issues
materials have a harmful impact on the environment, related to the use of plastic materials to pack food
being also impacting for the human health. Therefore, products. Hence, the objective of this research was to
the rapid growth in plastic waste and absence of proper  understand how the Portuguese consumersperceive the
handling can further augment these adverse effects [7]. quality and safety issues related to the use of plastic
The plastic package has been reported has having materials to pack food products.
major adverse effects on human health, as well as
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I1. MATERIALS AND METHODS

This research was performed using a questionnaire
survey applied to a convenience sample, due to the
facility of recruitment and according to the free will to
participate. Although convenience samples have been
reported has having some restrictions, they are quite
valuable for conducting exploratory research [20],
[21]. The data collection was made using the internet
platform Google Forms, having the invitations to
participate in the study being sent by e-mail and social
networks. This research followed the international
standardized ethical principles (Declaration of
Helsinki) both when preparing the questionnaire and
colleting the data.The Ethical Commission at the
Polytechnic Institute of Viseu approved this research
and the corresponding data collection instruments
(questionnaire)  with  reference  09/SUB/2021.
Participation was only allowed to those who agreed to
participate after informed consent was provided. No
personal identification was collected and the
participants could terminate their responses at any
time without submitting the form.

I11. SAMPLE CHARACTERIZATION

The sample was constituted by 487 participants,
70.4% being females and 29.6% males. The
participants were distributed by the following age
classes: 41.0% of young adults (aged from 18 to 30
years), 35.7% of middle aged adults (aged between 31
and 50 years) and 23.3% of senior adults (aged 51
years or more). The great majority had a university
degree, 69.8%, against only 30.2% with a lower level
of education.

IV. RESULTS

Our results showed that most of the participants in the
survey actually buy their own foods (69%) and when
doing food shopping they tend to avoid them (39%)
and look for alternatives (30%). Only a small fraction,
11% do not think about the possible negative impact of
the plastic packaging that they buy (Figure 1).

Negative Impact of the Plastic Package

I think about
I do not think this, but I buy

aboutthis ‘ them anyway
11% 20%
I think
aboutthis,
and| look \
for

alternatives

| think aboutthis,
and sometimes|
30% do not buy them
39%

Figure 1. Participants’ shopping practices regarding the impact
of the plastic package.

The participants tend to take in consideration the
quality aspects of the food contained inside plastic
packaging, as expressed by 84% of the sample (Figure
2). On the other hand, Figure 3 shows that safety
issues are less relevant for a higher percentage of
participants, and about one third (33%) assume they
do not think about the safety of plastic packed foods.

Quality Characteristics of the Food Contained
in the Plastic Package Considered by the
Participants at the Moment of Purchase

I do NOT think
aboutquality
aspects
16%

I'think about

quality
aspects
84%

Figure 2. Participants’ concerns about quality at the moment of
purchase.

Safety Characteristics of the Food Contained
in the Plastic Package Considered by the
Participants at the Moment of Purchase

Ido NOT think
about safety
aspects
33%

| think about
safety aspects
67%

Figure 3. Participants’ concerns about safety at the moment of
purchase.

Figure 4 shows the different factors that could
influence the participants to decide buying foods
packed in plastic. From the different options tested in
the questionnaire, the aspects that showed to be highly
relevant to influence the participants’ decision were, in

decreasing order: quality of the product,
price/promotions, food safety, capacity of
preservation, general aspect, environment/being

recyclable, Information of the product in the label,
being a familiar brand and being disposable. On the
contrary, the aspects less valued were, in increasing
order, the resistance of the material, size, facility to
handle, weight and facility to open. These results
reveal that the quality and safety of the product come
on top of the concerns when purchasing food, but the
price and promotions are also very important with
people trying to save money by taking advantage of
special offers, when they appear.
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Figure 4. Factors that influence the participants’ decision to
purchase a food packed in plastic.

Figures 5 and 6 show, respectively, the principal
advantages and disadvantages that the participants
believe the plastic packages have. Among the
advantages to highlight the facility to transport (14%),
being recyclable (12%), food conservation and
hygiene (both with 11%). Other perceived advantages
were not so relevant for the participants in this study,
such as protection of the food product (10%), the
possibility to reuse the package (10%), the cost (9%), a
possible valorisation of the product (9%), the duration
(9%) and easy to open (only 5%).

Advantages of Plastic Package
Easy opening

5%
/_

Easy to
transport

14% _\

Duration
9%

Valorisation of
the product
Being recyclable 9%

12%

— Cost
9%
Food _/
conservation
11% \_Being reusable
10%

Hygiene_/ " Protection
11% 10%

Figure 5. Perceived advantages of the plastic package.

N

In what concerns the disadvantages (Figure 6), the
most relevant ones relate to their environmental
impact, by being a pollutant (30%), not being
biodegradable (28%), originating plastic garbage in
the oceans (25%). Some other disadvantages were not
considered so relevant, like possible influence of the
package on the physical properties of the food (7%),
being of single use (7%) or having low resistance
(3%).

Disadvantages of Plastic Package

Low resistance . .
Being of single use

Possible change 3% /— 7%
of its physical
properties
7%
Not being
_____biodegradable
28%
Pollutant

30%

Originate plastic garbage
inthe oceans
25%

Figure 6. Perceived disadvantages of the plastic package.

e

The participants in this study revealed high concerns
about the impact of plastics on human health, both
individual and also on the perspective of public health
(Figures 7 and 8, respectively).

Negative Impact of Plastics on Individual Human
Health
Very low

1%

N\ —

Low
1%

Moderate
14%

\ High
40%

Figure 7. Perceived negative impact of plastics on individual
human health.

Very high
44%

Negative Impact of Plastics on Public Health

Very low
1%

Moderate
8%

Low
1%
|

Q@

Figure 8. Perceived negative impact of plastics on public health.

Very high
53%

While 40% considered the impact on individual
human health high and 44% considered it very high
(Figure 7), with respect to the impact on public health
(Figure 8) the values were slightly lower for the very
high category (37%) but considerably higher for the
very high category (53%). These results indicate that
the general people in Portugal are considerably aware
of the harmful consequences of plastics to the human
health.

Proceedings of Researchfora International Conference, Cairo, Egypt, 12" - 13" April 2023

32



Consumer Perspectives About the Quality and Safety of Plastic Materials used for Packaging of Food Products

V. CONCLUSION

. 9

The results of this work showed that the Portuguese )

are concerned about the possible hazardous effects of

plastic contaminants migrating into the foods they

consume, and they consider this a danger to the human 10)

health and public health as well. However, when

purchasing foods, a considerable number of
participants still do not try to avoid the plastic food

containers. Additionally, they perceive in these 11)

packaging materials a high number of advantages,

mostly related to convenience, but they also sense

some disadvantages, mainly related to their pollutant

nature. 12)
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