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ABSTRACT: Genetically Modified (GM) foods contain ingredients from organisms whose genetic material has been 
modified with genes from other organisms. Many studies show the benefits GM foods can have for humankind and a majority 
of scientists agree that there are no known negative health effects caused by the consumption of GM foods. However, there 
are many misconceptions and misinformation surrounding the topic in the lay public. National consumer polls show that most 
people think GM foods are harmful to both humans and the environment despite what scientific findings might say, but how 
much do local consumers know about GM foods? This study assesses the impact of knowledge and attitudes on negative opinions 
of GM foods. A consent form was sent to residents of a high socioeconomic suburban community in New York State. Those 
who completed the consent form received the survey, where participants were asked about their opinions regarding GM foods. 
Descriptive and analytical analysis were conducted on responses using Excel and SPSS, where a multiple linear regression model 
was developed. Approximately 65% of the sample thought GM foods would lead to health problems for the population, and about 
66% of the sample thought GM foods would create problems for the environment. Respondents who claimed to have heard or 
read most about GM foods thought they were worse for health. The hypothesis was supported by the data which showed that 
people who live in a higher socioeconomic area say they are more knowledgeable about GM foods are more likely to be subjected 
to misinformation. The study recommends that community residents should be informed about the misconceptions they have on 
GM foods and their potential benefits.
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� Introduction
Genetically Modified (GM) foods contain at least one 

ingredient derived from an organism with an altered genetic 
composition.¹ Many of the foods Americans eat daily 
contain ingredients that stem from GM crops, for example, 
corn starch, corn syrup, and many cooking oils as well as 
sugar come from GM crops. Of the 12 most common GM 
crops in the world, nine are grown for human consumption 
(maize, soybeans, canola, sugar beet, papaya, squash, eggplant, 
potato, and apples) and three are not (cotton, poplar trees, 
and alfalfa). GM foods have a promising future because of 
their health benefits including foods that can be enhanced 
such as bananas with iron, plants that contain omega-3 fish 
oils, and grains with increased vitamin A.² GM foods were 
first introduced into the U.S. food market in the 1990s and 
research to date shows that they are just as safe as non-GMO 
foods.³ GM crops have led to great economic benefits at 
the farm level, where a net gain of 186.1 billion dollars has 
occurred since 1996 to 2016. Both developed and developing 
countries have seen equal gains from the use of GM foods. 
Scientists are in consensus about the potential of GM foods 
to provide significant benefits to humankind.⁴ 

There have been and will continue to be significant 
economic gain produced by genetically modified crops. Sixty-
five percent of these gains have come from the sheer number 
of crops produced, while the other 35% is from cost savings 
from the use of pesticides and other excess farming aids that 

are reduced by GM foods. In South America, farmers have 
been able to spend the time they would usually use preparing 
crops to harvest an additional soybean crop after wheat in the 
same season.Ever since GM crops have been in use, farmers 
have been able to reduce the damage caused by pests and 
weeds.⁵

A study by Qaim and Kouser⁶ conducted a comparison farm 
household survey of Indian farmers who grow Bt cotton and 
traditional cotton between 2002 and 2008. Bt cotton contains 
genes from a soil bacterium called Bacillus thuringiensis 
which gives the cotton a built-in pesticide against the cotton 
dense bollworm that destroys cotton crops. Scientists found 
that Bt cotton growing households consumed more calories 
than traditional cotton growers which suggests that GM Bt 
cotton adoption helps farmers become more food secure. Bt 
cotton producers are also able to afford more nutritious foods. 
The researchers concluded that this technology reduced 
food insecurity by 15-20% among GM Bt cotton producing 
homes. Not only do GMOs allow farmers to gain more profit, 
but they can increase the global food supply as well. Another 
useful genetically modified food is Golden Rice, fortified with 
beta-carotene, a precursor for Vitamin A that could prevent 
blindness in children. After waiting for a long time, Golden 
Rice received approval in the Philippines despite a political 
and regulatory blockade. Golden Rice is just one of many GM 
crops waiting for its chance to be put into use and benefit 
humanity.⁷

ijhighschoolresearch.org

© 2022 Terra Science and Education



101 

Many Americans still oppose GM foods based on 
inaccurate information.⁸ Due to the misconceptions of GM 
foods’ potentially harmful effects, they have been the target of 
controversy. Those in support of the use of GM foods claim 
they provide enhanced quality and quantity of foods, they can 
be produced easily and, in all seasons, to feed the growing 
human population, and GM foods can reduce the use of 
pesticide and herbicide use, allowing farmers to save money 
and make food safe from chemicals. However, those opposing 
the use of GM foods say there is not enough research on 
the potential negative health and other effects including the 
genetic modifications of organisms may speed up natural 
selection and disrupt the ecosystem, leading to a rise in 
herbicide resistant weeds and pesticide resistant insects.

 Misinformed public opinions lead to policies that can 
hinder the development of biotechnology of GM crops that 
remain a useful asset for worldwide development. Debate 
over the uses of GMOs has intensified and states are now 
demanding GMO products be labeled as such. This is 
partially motivated the federal labeling requirement, as to 
avoid variations in regulations across states. Negative public 
opinions could have a downturn effect on investments and 
the future of GMOs, and it is confusing considering scientists 
consistently posit that GMOs are safe and can provide many 
benefits to humankind. There is a major gap between the 
public understanding of the real benefits of GM foods. Only 
37% of U.S. consumers agree with the 88% of members of 
the American Association for the Advancement of Science 
that GMOs are safe to eat.⁹ A previous study by Scott et al.¹⁰ 
about attitudes towards GMO foods in Europe and the U.S. 
found that life scientists have a positive opinion as compared 
to lay people. Lay people think that the negatives outweigh 
the positives associated with GMOs. The key finding of 
this study was that the lay public opposed GMO foods on a 
moral basis and considered nature and naturalness as sacred. 
USDA Organic and the Non-GMO project are dominating 
the market for organic foods. Bain and Selfa¹¹, in their study 
of non-GMO and USDA organic label found that both 
these groups are competing for legitimacy. Non-GMO labels 
want to test for signs of GMOs in organic foods to prevent 
contamination, however the USDA organic label wants to get 
rid of GMOs entirely because it thinks that contamination 
is inevitable. Both these companies exclude GMOs because 
there are many laypeople who believe GMOs are harmful in 
general. 

Legge and Durant¹² assessed public opinions and attitudes 
towards GM foods in the European Union. The researchers 
found that a risk assessment knowledge is not enough, and 
people are influenced by social, political, and cultural factors 
when deciding whether to choose GM foods for consumption. 
The study found that people with a stronger background in 
sciences and those who trust their government supported the 
use of GM foods more than those who do not. Citizens are 
not just emotional but can judge for themselves the costs and 
benefits of GM foods if informed.

Despite GM technology being decades old and its impact 
studied extensively by scientists, there are many common 

public misconceptions around foods containing GMOs, such 
as they are harmful to both humans and the environment. The 
goal of this study is to understand the prevalence of negative 
attitudes surrounding GMOs in a suburban community. 
National consumer polls conducted by the Pew Research 
Center¹³ show that most people think that GM foods are 
harmful to both humans (40%) and the environment (49%) 
despite what other scientific findings might say. The local 
attitudes towards GM foods are limited and national surveys 
do not assess whether these attitudes are influenced by how 
much respondents have heard or read about GMOs. This 
study aims to assess the relationship between knowledge and 
opinion in a local community of New York State.

Hypothesis:
People who have heard or read and care more about 

genetically modified foods will have a negative opinion 
regarding GM food potential.
� Methods
Sample Description:
According to the U.S. census bureau,¹⁴ as of 2018, the 

population of the town of Briarcliff Manor is 8,215. Briar-
cliff school district guardians will represent a large portion of 
the total population of the town. About 48.5% of the town’s 
residents belong to the age group of 25-64 which translates 
to 3,984 people. This is the age group that would most likely 
include the parent population of Briarcliff Manor. Data was 
collected via convenient sampling methodology, which limits 
generalization. An email blast to the Briarcliff community was 
sent via the School District email system.

Survey Procedure:
First to obtain consent, all participants were required to 

fill out the informed consent form sent in the introductory 
blast email from Briarcliff Administration that explained the 
purpose of the study. Once the informed consent form was 
received, participants, both male and female parents were 
emailed the survey individually via Microsoft Forms. The sur-
vey posed minimal risk to the participants of the study and 
asked the participants to reveal their dietary practices, edu-
cation, and income. Participants could opt out of answering 
questions without penalty at any time should they have expe-
rienced any distress. Questions from a validated survey from 
the Pew Research Center were utilized and adjusted to the 
specific needs of this study. The responses collected were cal-
culated as aggregate data and the surveys were unlinked from 
the emails. The Microsoft Form survey data was collected and 
downloaded to an Excel file. The Excel file was downloaded 
to SPSS where both descriptive and analytical tests were con-
ducted using multiple linear regression models.

Statistical Methods:
To understand the relationship between knowledge (heard 

or read) and care (independent variables) and negative opinion 
(dependent variable) a regression model was developed. The 
research question was, does knowledge and care predict nega-
tive opinion of GM foods? In this regression model equation, 
the dependent variable is negative opinion scale, which was 
developed by summing the variables GM bad for health and 
environment.   
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Respondents believe GM foods will lead to more affordably 
priced food (56%) and increase the global food supply (71%). 
However, most of the respondents believed that GM foods 
would lead to health problems for the population (65%) and 
create problems for the environment (66%) (Figure 3). Some 
positive messages about GMOs did reach this sample popu-
lation because they agree with the benefits of GM foods to 
increase the global food supply and lead to more affordably 
priced food. On the other hand, even though scientists across 
the world know there is no negative health effects caused by 
GMOs, respondents believe that GMOs are bad for their 
health.

�   Results

There is a discrepancy in the perception of genetically 
modified food safety between scientists and the lay public. 
This study aimed to find the relationship between knowledge 
and opinion regarding GMOs. It was hypothesized that 
people who live in a higher socioeconomic area will claim to 
be more knowledgeable about GM food potential are more 
likely to be misinformed. As per Table 1, a majority of the 
survey respondents were female (87%) with an average age 
of 52 years old, 87% of the sample was white followed by 8% 
who were Asian, and 5% other. About two thirds (64%) of 
the sample had an income greater than $100,000 and 30% 
preferred not to say.

GMO Knowledge:

In terms of respondents’ GM food knowledge, this sample 
population was very knowledgeable (98%) with a majority 
hearing or reading a little or a lot about GM foods (Figure 1). 

Most of the sample respondents (80%) cared about the 
issue of genetically modified foods (Figure 2). This is not a 
surprising finding considering most of the respondents have 
a higher education level.

Table 1: Sample demographics.

Figure 1: Sixty four percent of survey respondents heard or read a little 
about genetically modified foods, whereas 34% of respondents had heard 
or read a lot about genetically modified foods, and only 1% heard or read 
nothing. 

Figure 3: More than half (56%) of the sample said that genetically 
modified foods were fairly or very likely to lead to more affordably priced 
food. A majority of the study (71%) thought GM foods would increase 
the global food supply. 66% of the sample thought GM foods would create 
problems for the environment. Exactly 65% of the sample thought GM 
foods would lead to health problems for the population.

Figure 4: 90% buy GMO Free foods, and 90% read labels to check for GM 
ingredients.

Figure 2: Most of the sample cared about the issue of genetically modified 
foods with 29% of the sample caring a great deal, 51% cared some, and only 
20% cared not too much or at all. 
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Questions on shopping experiences revealed that a 
majority of community residents buy GM free foods (90%) 
and read labels to check for GM ingredients (90%) (Figure 4). 
Respondents avoid GM foods proving their lack of trust in 
the food industry and GM food.

According to Figure 5, 84% of respondents trusted 
scientists. Respondents lack trust in elected officials (73%) 
and the food industry (86%) unlike the findings of European 
populations. Even though respondents are wary of the food 
industry, if more efforts are made by scientists to inform the 
public about the benefits of GM foods might help alleviate 
concerns. 

Figure 5: Most of the respondents did not trust elected officials (73%) nor 
did they trust the food industry (86%). A majority of the respondents trusted 
scientists (84%) and small farmers (76%). Trust in the media was split. 

Table 2&3: The estimated regression model equation output for the impact 
of GM knowledge and concern on negative GMO opinion. 

The regression model explained the relationship between 
knowledge and negative opinion. In the equation, the 
dependent variable (DV) is the negative opinion scale, which 
was developed by summing the variables ‘GM bad for health 
and environment’, and the model tested if the independent 
variables (IV), ‘GM heard or read’, and ‘GM care’ predicted 
the DV (Table 2). The R or the multiple correlation coefficient 
is .607 that indicates a large level of prediction. Also, R square 
which is the proportion of variance in the DV that can be 
explained by the IV is .368 or almost 37% of the variance 
in the negative opinion can be explained by the IV, ‘GM 
Heard Read or Care’. Table 3, the ANOVA table tests shows 
that the overall regression model is a good fit for the data. 
The table shows that the independent variables statistically 
significantly predict the dependent variable at p-value less 
than .000. In Table 3, unstandardized coefficients show that 
the negative opinion varies with ‘GM Heard Read’ and ‘Care.’ 
The unstandardized coefficient, B¹, for ‘GM Heard ReadLot’ 
is equal to 1.039, and ‘GMCareALot’ is 1.905, and causes a 
one point increase in the negative opinion scale. 

The regression model was statistically significant and 
supported the hypothesis that individuals who heard or read 
of GMOs and personally cared about them held a negative 
opinion on the subject.
�   Discussion 
Most of the food consumed by humans today, contains some 

genetically modified ingredients. There is consensus among 
scientists that genetically modified foods cause no harm to 
human health as far as our understanding. GM crops can be 
significantly beneficial for increasing the global food supply, 
as well as, making food more affordable. GM foods have a 
great potential to eliminate hunger and poverty, particularly 
in developing nations. Misconceptions around GM foods are 
prevalent in American society, where people believe contrary 
to scientific knowledge that GM foods are in fact detrimental 
to their health and environment. This misunderstanding has 
grave consequences, as GM food research and production are 
constantly being held back for political and ethical purposes 
by GM food opponents. In addition, non-GMO food 
organizations and organic food labels have demonized GM 
foods.

This study’s hypothesis was supported with evidence from 
the data that people who claim to have heard or read more 
about GM foods and personally care about them hold a more 
negative opinion on the issue. This is explained by the anti-
GM movements who make GM foods appear worse than 
they really are. It is important that this misunderstanding is 
cleared, and scientists continue to inform the public on the 
benefits of GM foods.

Some limitations of the study are that the sample was mostly 
female participants who resided in a higher socioeconomic 
area. I don’t know if the results would have been the same 
had there been more male participants. Also, the population 
of Briarcliff Manor is about 7,616 and we only received 75 
surveys, so our margin of error is 11% indicating a slightly 
low response rate. It is important to note that people who 
strongly oppose GM foods may be keener to represent 
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themselves as well-informed on the topic than those who 
are neutral so the correlation between negative opinions and 
how much each subject heard or read and personally cared 
might be slightly overstated.  

Future study will aim to survey and compare participants 
of a more diverse socioeconomic area and that includes 
more men. The next phase of my study aims to compare the 
GM knowledge among residents of a lower-socioeconomic 
area, in addition to identifying the sources and types of 
misinformation that perpetuates negative attitude towards 
GM foods, in both areas. 
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