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Knowledge and opinions of Poles on genetically
modified organisms (GMOs)

Stan wiedzy i opinia Polakéw na temat organizméw genetycznie
zmodyfikowanych (GMO)

Summary. The aim of this study was to investigate the knowledge and opinions of Poles about
genetically modified organisms (GMOs). The study was conducted using a questionnaire of our
own design. In this study a total of 282 respondents participated, belonging to three age groups.
All of them live in the south-eastern part of Poland. The analysis of research material showed that
most of the respondents, despite their knowledge of the term GMO, have only little knowledge
about the effects of genetically modified products on the human body. The respondents notice the
benefits of the practical use of genetic modification in medicine and pharmacy, but due to the lack
of knowledge about GMOs they are fearful of the impact of GM products on the functioning of the
body and the environment. Most controversies concern the use of genetic engineering techniques
in food production. Despite many advantages of the GM products, many respondents said they
would never buy this kind of food. About half of the respondents of each group are aware of their
lack of knowledge of GMOs. They also showed interest in acquiring knowledge of genetically
modified organisms.
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INTRODUCTION

GMO is an organism in which genome a new gene derived from another organism is
artificially introduced. Introduced genes confer new properties of the modified organism,
which those organisms previously did not have [Bieniek 2009, Foss and Rogne 2003,
Miraglia et al. 1998]. Obtained in this way transgenic organisms are programmed to
produce a variety of substances, such as enzymes, monoclonal antibodies, hormones and
pharmaceuticals. This technique may be currently also use to modify plants and animals
for food production [Uzogara 2000]. GMOs cause both enthusiasm and a lot of concern.
On the one hand, GM products are an opportunity for more rapid development of medi-



KNOWLEDGE AND OPINIONS OF POLES ON GENETICALLY MODIFIED ORGANISMS (GMOS) 67

cine, pharmacy, agriculture and environmental protection, and on the other hand, society
is concerned that GMOs are a threat to their health and the environment [Costa-Font et
al. 2008, Wrzesniewska-Wal 2009, www.idt.mdh.se].

The use of genetic modification in various areas of life is the subject of discussion in
the community and causes a lot of controversy. The negative attitude of society to use
the genetic modification is not the same for all sectors of the economy. It depends pri-
marily on the type of modified organism and changes caused in this way. It seems that
the genetic modification of plants and microorganisms are much more easily accepted by
the society than the modification of animals. Also, the use of genetic engineering tech-
niques in medicine, pharmacy and environmental protection is more positive for all peo-
ple than using them in food production [Costa-Font et al. 2008, Grunert et al. 2001,
Mehta and Gair 2001, Wrzesniewska-Wal 2009].

Many scientists and manufacturers see a great potential in the use of genetic engi-
neering in food technology. The benefits include primarily lower costs of production and
improvement of appearance, taste and health characteristics of GMO food. On the other
hand, consumers are very sceptical about the genetic modification of food. They fear the
risks associated with the consumption of manufactured in this way food. Although the
experts prove no threat from the use of genetic modification, many people still did not
convince to GM products. In addition to the potential risks associated with GM food
consumption and impact on the environment, the public has many concerns about the
ethical aspects which are always associated with the practical use of genetic engineering
techniques [Gachet ef al. 1999, Grunert ef al. 2001, Lahteenmaiki ef al. 2002, O'Fallon et
al. 2007].

The aim of the study was to analyze the level of knowledge of Poles on genetically
modified organisms (GMOs) based on research material - surveys completed by indi-
viduals belonging to three age groups: high school students, university students and
adults over 28 years.

MATERIAL AND METHODS

The study was conducted using a questionnaire of survey of our own design, consist-
ing of 15 questions. The survey consisted of 11 questions with one answer allowed and
four multiple-choice questions. Most of the questions were closed questions. Only one
question in the questionnaire were partially open (except the choice of answers it was
possible to add own proposals). The first part of the survey (5 questions) concerned the
basic personal information and education. The research material was collected in years
2011/2012.

The study involved a total of 282 people living in south-eastern Poland. Respondents
were divided into three groups (depending on the age and education) — 94 people in each
study group. Survey results were collected and analyzed. Data were presented as the
percent for each test group separately.

The first group consisted of high school students in Lublin. Among the respondents
68% were women and 32% were men. Most of people in the survey aged > 18 years
(85%). 53% of respondents live in large cities (with population greater than 100 000
residents).
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The second test group consisted of 94 students from the universities in Lublin. 70%
of them were woman. Almost half of the respondents (45%) live in rural areas. The oth-
ers live in cities to 50 000 residents (19%), in cities from 50 000 to 100 000 residents
(14%) and in cities of more than 100 000 residents (22%).

Adults over age 28 were the third group of study. 73% of 94 respondents were
women and 27% were men. The highest percent of respondents were aged 18-50 (77%).
The remaining 23% were over age 50. Most of the respondents live in rural areas (43%)
and cities of more than 100 000 residents (32%). More than half of respondents (53%) in
this group graduated high school and the remaining 47% have the higher education.

In each study group, most of respondents did not have education in the field of bio-
logical sciences.

RESULTS AND DISCUSSION

How would you define genetically modified organisms?

Most of respondents (regardless of age) defined the genetically modified organism
(GMO), as organism to which a foreign gene was inserted. This response was marked by
56% of high school students, 64% of university students and 47% of adults. However,
more than 20% of respondents in all study groups think that the genetically modified
organism is an organism obtained by inducing mutation in it. This is probably due to the
definition of mutation which is often cited on the Internet, television, and popular sci-
ence press. Students also know the definition of GMO from lessons of biology, where it
was discussed in the section of genetics.

From what sources do you acquire knowledge about GMOs?

A large numbers of respondents are not interested in issues related to the genetic
modification of organisms (33% in the group of high school students, 23% of students
and 34% of adults). The lowest percent in the group of university students was noted.
Maybe it is because some of respondents have subjects at university including issues
related to genetics and molecular biology. In addition, this group the most often reads
articles on the internet, where the GMO is discussed quite frequently. High school stu-
dents often perceive issues related to genetics as complex and difficult to understand.
Therefore, they are reluctant to improve the knowledge of genetic modification. Also
GMOs issues are not widely discussed during biology lessons at school. Lack of desire
to improve the knowledge on GMOs in the group of adults may be due to the low popu-
larity of the issues related to genetics, during their study when people are most interested
in news in the world of science.

The most common source of information about genetically modified organisms in all
studied groups is the internet, television, radio and newspapers (respectively for the
group of pupils, students and adults — 33%, 39% and 48%). It is probably caused by the
easiest and the most popular access to information from the world, including science
information. Most of the high school students (20%) indicated that they acquire knowl-
edge about GMOs from biology lessons. 19% of university students marked that the
current information about genetic modification get from books, scientific journals and
popular science press.
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Would you buy genetically modified food if it were widely available, have better
nutritional properties, more attractive look and a lower price?

‘ High school students B University students O Adults

Response percent [%]

Yes No 1 do not know
Response

Fig. 1. Research results; Would you buy genetically modified food if it were widely available,
have better nutritional properties, more attractive look and a lower price?
Rys. 1. Wyniki ankiety; Czy kupitby$ zywnos$¢ genetycznie zmodyfikowana, jezeli bytaby
powszechnie dostepna, miata lepsze whasciwosci odzywcze, atrakcyjny wyglad i nizsza ceng?

Nearly half of high school students would be willing to buy GM food provided that
it will be widely available, have better nutritional properties, attractive appearance and a
lower price. Over 30% of respondents in this group was not able to answer this question.
This may be due to lack of knowledge about the benefits and side effects of consuming
GM foods. No reliable information can cause concerns among young people. Almost
40% of university students decided not to buy GM products even if they would have
better nutritional properties and lower price. As in group of high school students, about
one third of the university students had no opinion in this topic. The highest percent of
respondents among adults said they would never buy genetically modified food, even if
this products would have better nutritional properties. Despite the availability of infor-
mation about the GM food, many people are still not convinced of the safety of genetic
modification. Even scientifically proven no risk of consuming genetically modified
products can not convinced potential customers to buy GM food (fig. 1).

Do you pay attention (read the label) if the product contains GMOs when you buy food?

Respondents were asked if they check whether products which they buy contain
GMOs. The most responses of each group (42-56%) was negative. Similarly about 25%
of respondents of all ages do not know how the GM food is labeled. About 30% of uni-
versity students and adults read labels to check if the product contains genetically modi-
fied organisms. High school students are group which the least pay attention to the con-
tent of GMOs in food (only 19%). The results suggest that consumers rarely pay atten-
tion to the composition of food products they buy.



70 S. Nisztuk, M. Jankowska, B. Slaska, G. Zieba

What kind of GM food are you willing to buy?

Most of respondents in the group of high school and university students are able to
buy a GM product, provided that it will be a plant product (respectively 41 and 49%).
31% of adults are also able to buy only the genetically modified plant product. In this
group, most of respondents said they would never buy any GM product (46%). Probably
due to the lack of knowledge about the production of this kind of food and its impact on
the human body. Many people also believe that only natural food is healthy and safe for
them. A large part of the population having a choice between GMO food with proven
beneficial effects on the body and plants grown with fertilizers and pesticides, still would
never make a decision to buy products made by genetic engineering. All studied groups
were consistent in case of buying a genetically modified animal products. Only 4% of
respondents in the group of high school and university students and 5% of adults is will-
ing to buy GM food from animals. It follows that less people are afraid to consume ge-
netically modified plant products than animal products. Most consumers know such
modified products, as corn, soy and tomatoes from the TV, newspapers or internet. The
presence of these products in the market may induce greater confidence to the genetic
modification of plant products in the society.

Do you have any knowledge on effects of GM food on human body?

High school students B University students O Adults

Response percent [%]

I have no knowledge I have knowledge I have really great
knowlegde

Response

Fig. 2. Results of research; Do you have any knowledge on effects of GM food on human body?
Rys. 2. Wyniki ankiety; Czy masz wiedz¢ na temat wptywu zywnosci zmodyfikowanej genetycz-
nie na organizm cztowieka?

This study showed that about half of respondents from the group of high school stu-
dents and adults do not have the knowledge on the impact of GM foods on the human
body. This number is much lower among university students. May be due to their greater
willingness to acquire knowledge about the genetic modifications. Many young people
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(especially students of biological studies) gain knowledge about GMO on subjects re-
lated to genetics, biotechnology and in vitro cultures. This is why they have knowledge
about the positive and negative aspects of transgenic organisms. It should be noted that
as many as 68% of university students and almost half of high school students and adults
have only little knowledge about the effects of modified food on the functioning of the
human body. Such low percent of people who have great knowledge about GMO prod-
ucts and their impact on the functioning of the body is probably due to the lack of will-
ingness to acquire knowledge on the genetic engineering and its application in practical
use. Many people believe that genetically modified food can not be healthy and even
scientifically proven beneficial effects on the human body is not able to compensate their
negative feelings about this kind of food (fig. 2).

What might encourage you to buy a GM product?

Respondents were also asked about the characteristics of the GMO products that
would encourage them to buy this kind of food. Results were different in each study
group. Respondents were unanimous only in case when the manufacturer can ensure the
safety of genetically modified products (27-30%). Over 20% of high school students,
a better nutritional value, longer fresh and greater nutritional value can convinced them
to buy GMO products. Only 6% of respondents from this group answered that more
attractive appearance of food can convince them to buy genetic modified food. The uni-
versity students said that higher nutritional value of genetically modified product can
convince them to buy it. Only about 10% of respondents in this group said they could
buy a GMO food characterized by better taste (11%), longer fresh (12%) and more at-
tractive appearance (9%). About 20% of the respondents aged over 28 could decide to
buy GMO products if this kind of food will have better taste or nutritional value. In this
group noted the lowest percent of people whose nothing can convince to buy GMO food
(only 6%). Results may indicate that for consumers their health and safety associated
with the consumption of naturally derived products is much more important than attrac-
tive appearance or even better taste and nutrition value of food.

What kind of organisms in your opinion were genetically modified for practical use
by genetic engineering techniques?

Analysis of the study material showed that Poles of all age groups think that toma-
toes, potatoes, corn, soy and rice are genetically modified products (about 40% of each
group). Only about 10% of respondents of each study group marked animals (horse,
cow, ostrich, pig) and Escherichia coli. In 2007, the global area of transgenic crops ex-
ceeded 114 million of hectares. Thus, it was only 6 million hectares less than the area of
field crops in the EU. The structure of transgenic crops is dominated by soy, corn, ca-
nola, white beets, potatoes and other crops used as animal feed [Franks 1999, Zdunczyk
and Jankowski 2009]. Responses indicate that most of respondents have knowledge
about organisms which are currently modified by genetic engineering. Probably it is due
to access to information that the production of GM food (soy, corn, rice) can be helpful
for reducing hunger in the world [Miraglia ef al. 1998, Pan 2002].
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For what organisms are genetically modified?

Almost half of adults (47%) believe that organisms are genetically modified to in-
crease the efficiency of production or animal breeding. This response was the most often
in the group of high school students (36%) and university students (39%). Nearly 20% of
respondents of each group think that organisms are genetically modified to improve the
appearance and taste of food and to obtain new solutions in medicine (drugs, vaccines,
etc.). Least of respondents from all studied groups suppose that organisms modified by
genetic engineering techniques are used to environmental protection (3—8%) and the
protection of endangered species from extinction (5-9%). Currently, the main direction
of transgenesis is the production of recombinant human proteins for the production of
biopharmaceuticals. Attempts of genetic modification of animals, so that they are able to
produce the recombinant proteins in their blood, milk, urine, sperm and egg protein are
made [Wrzesniewska-Wal 2009]. The most commonly used in medicine human proteins
obtained by genetic engineering techniques are insulin, growth hormone, interferon and
antibodies [Mehta and Gair 2001]. In 2007, a product called ATryn®, containing recom-
binant human antithrombin, produced in the mammary gland of transgenic goats also
appeared on the pharmaceutical market [Smorag et al. 2009]. The analysis of the re-
search material showed that the respondents of different age groups are agree about the
purpose of the genetic modification of organisms. Responses also suggest that some of
the respondents have knowledge about the practical use of transgenic organisms.

What kind of potential risk to humans and the environment can cause GMQOs?

Respondents from all studied groups agree also about the opinion of the potential
risks to humans and the environment posed by genetically modified organisms. Almost
half of the respondents think that GM organisms can cause mutations and spread in un-
controllably way (23-30%). Respondents also said that GMOs can cause cancers and
allergy (23—-25%). These responses were most commonly chosen. Only about 10% of the
respondents (respectively for pupils, students and adults — 9%, 6%, 9%) believe that
genetically modified organisms are not dangerous for people and the environment. The
analysis of the research material showed that Poles do not believe in the safety of organ-
isms modified by genetic engineering. They also have a lot of doubts in relation to the
possible presence of this kind of products on the market. Despite many opportunities
posed by genetic modifications, many people do not have confidence to their impact on
the functioning of the human body and the environment. Many scientific studies ex-
cluded the possibility of allergenicity by recombinant proteins responsible for resistance
to antibiotics, insects and herbicides of GM plants. Of course there is not possible to
completely exclude the possibility of causing allergies by GMO products, but similar
risk occurs when people eat only conventionally grown plants [Bieniek 2009]. Answers
of respondents indicate a lack of reliable information about the potential risks of GMOs.
This may be due to acquire knowledge about GM organisms from unreliable sources. It
can not be forgotten that everyone's body reacts differently to different food components.
Therefore, many years are needed to accurately determine the impact of genetically
modified food on the human body. Therefore, components of GM food, as well as com-
ponents of not modified food can affect positively or negatively.
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Are you interested in deepening knowledge about GMOQOs?

High school students B Univeristy students 0O Adults

60

50

401

30

20

Response percent [%]

10

Yes No I do not know

Response

Figure 3. Result of the research; Are you interested in deepening knowledge about GMOs?
Wykres 3. Wyniki ankiety; Czy jeste$ zainteresowany poglgbieniem swojej wiedzy na temat
GMO?

Analysis of the research material showed that most of respondents of each studied
group are interested in learning about genetically modified organisms. The highest per-
cent of people who are not interested in the genetic modification was observed in the
group of high school students. This may be due to the difficulty of understanding topics
related to genetics on biology lessons. Probably, the lack of accurate information about
the way of obtaining GM products, cause the reluctance of Polish society in relation to
transgenic organisms (Fig. 3).

CONCLUSIONS

1. The proven beneficial effects on the body could convince the potential customer
to buy GM products.

2. Poles indicated soy, corn, rice, potatoes and tomatoes, as genetically modified
products. This indicates the awareness of Polish society of the current use of genetic
engineering techniques to produce food.

3. According to respondents, genetic modifications contribute to improve the effi-
ciency of crops and animal breeding. They also said that genetic engineering can im-
prove the appearance and taste of food and accelerate the development of medicine and
pharmacy. This is consistent with reports in the scientific literature, thus respondents
have some knowledge about the practical use of GMOs.
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4. Respondents are agree that GMO products can cause mutations, spread in uncon-
trollably way and contribute to cancerogenesis and trigger allergies. This indicates that
Poles acquire the knowledge about the effects of GMO products on the functioning of
the body and the environment with unreliable sources, so they have unreliable informa-
tion about it.

5. Most respondents see benefits of the genetic modification of organisms, but they
are not able to compensate their negative feelings in relation to GMOs.
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Streszczenie. Celem pracy bylo zbadanie wiedzy oraz opinii Polakéw na temat organizméw gene-
tycznie zmodyfikowanych (GMO). Badania przeprowadzono metoda sondazu, wykorzystujac
kwestionariusz ankiety wiasnej konstrukcji i objeto nimi tgcznie 282 osoby, nalezace do 3 grup
wiekowych, zamieszkujacych potudniowo-wschodnig czg$¢ Polski. Analiza materiatu badawczego
wykazata, ze wickszo$¢ badanych 0séb pomimo znajomosci terminu GMO posiada jedynie nie-
wielka wiedz¢ na temat wplywu zmodyfikowanych genetycznie produktow na organizm ludzki.
Ankietowani dostrzegaja korzysci ptynace z praktycznego wykorzystania modyfikacji genetycz-
nych w medycynie i farmacji, jednak ze wzgledu na niedostateczng wiedz¢ na temat GMO oba-
wiaja si¢ ich wptywu na funkcjonowanie organizmu i srodowiska naturalnego. Najwigcej kontro-
wersji budzi wykorzystanie technik inzynierii genetycznej do produkcji zywnos$ci. Pomimo wielu
zalet tak otrzymywanych produktow wielu respondentéw nigdy nie zdecydowatoby si¢ na ich
zakup. Okoto potowa badanych z kazdej grupy zdaje sobie sprawe¢ z niewystarczajacej wiedzy na
temat GMO i wykazala zainteresowanie jej poszerzaniem.

Stowa kluczowe: organizmy genetycznie modyfikowane (GMO), wiedza, opinia, kwestionariusz,
badanie
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