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Introduction
There are 1,800 confirmed Endocrine Disrupting chemicals in our 

environment, but there is no way to measure potential exposure to this group of 

chemicals (Bearden, Harris, Perkins, Hong, & Fang, 2010). The endocrine 
system is a combination of glands found in the human body that produce 
hormones that regulate metabolism, growth and development, tissue function, 
sexual function, reproduction, sleep, and mood. (Yanmin et al., 2019).

Endocrine disrupting chemicals are one or more chemicals that disrupt the 
endocrine system and its natural functions (Core et al, 2014).People and animals 
are exposed to EDCs in different ways, such as through the consumption of water 
and food, through absorption of the skin, inhalation, from the mother to her fetus, 
or mother to infant. (Core et al, 2014). EDCs are bioaccumulative, they builds up 
over time in the body's tissue, typically in the fat and liver (Core et al, 2014). 
Further EDCs that can be passed prenatally from mother-to-fetus (Core et al, 
2014).

The list of EDCs continues to 
grow and has been divided into 6 
generalized categories. These 6 
groups include: 1.) penta-broma
diphenyl ether (i.e., PBDE), 2.) 
phthalates, 3.) pesticides, 4.) 
alkylphenols, 5.) polychlorinated 
biphenyls (i.e., PCB), and 6.) 
parabens (English, et al., 2015; 
Rudel & Perovich, 2009).

The purpose of this study was to create a survey of EDC knowledge, 
attitudes, and consumer behavior of EDC exposure. Currently, there are no 
standardized measures of exposure to endocrine disrupting chemicals. This 
research will mainly be targeting adults from the ages of 18-45, in order to narrow 
down the broad spectrum of exposures to EDC.  It is important to note that many 
of these EDC are not caused by exposure to a single EDC alone but through a 
mixture of chemicals and since there are an infinite of possibilities for causality for 
health affects some researchers feel that the risk of inaccuracy is cause for 
concern because it can cause a false sense of comfort for hazardous products. 
(Fuhrman et al, 2015). 

Empirical Questions

1. What is the average number of EDC chemicals found in college students’ 

household products?

2.  To what degree do college students understand the risk of EDCs in their 

products?

3.  Do college students environmental and sustainability attitudes and knowledge 

influence their purchasing of household goods?

Females reported a greater
number of EDC ingredients in
health beauty products, 
household goods (males did 
not report household goods,
and consequently total EDC
ingredients in their products.

Discussion
The sample sizes for this study were small, as participant solicitation 

occurred during the transition from in residence to online learning in the 
spring of 2020, during the COVID-19 pandemic.  This is the most obvious 
limitation of this study.  However, the Cronbach alpha coefficients reported 
for the measures reported in Table 1 were also not robust, suggesting 
differential reporting among the participants (i.e., a heterogenous sample).

Despite the limitations of this study, some meaningful results were 
revealed through the analyses.  Females more than males are at risk of 
EDC exposure, but females also appear more environmentally aware than 
the males in this sample.  This is perhaps the result of more conscientious 
reporting on the part of the female participants, as the questions required 
participants to refer to their home goods during the survey.  Additionally the 
breadth of health and beauty products used among women is considerably 
larger than among males, both in this sample and globally, given women are 
the demographic most marketed for health and beauty products.  

Future Directions
This pilot study is the basis for continued revision and replication in the 

2020 and 2021 academic year, wherein the EDC measure will contain less 
specific information so reporting is not so tedious for participants.  
Additionally, more time will allow for a broader sample and larger sample 
size.

Select References
Collaborative on the Health and the Environment (2020), Website: 
www.healthandtheenvironment.org

Bearden, E., Harris, S., Perkins, R., Hong, H., Fang, e als (2010). The EDKB: 
an established knowledge base for endocrine disrupting chemicals. BMC 

Bioinformatics, 11(6), S5. 

Rudel, R. & Perovich, L. (2009). Endocrine disrupting chemicals in indoor and 
outdoor air. US National Library of Medicine National Institutes of Health, 43(1), 

170-181. 

Yanmin, M., Xin, H., Keyan Q., Tong, W., Yongchao, Q., Lele, C., Fengbang, 
W. & Maoyong., S. (2019). Effects of environmental contaminants on fertility 
and reproductive health. Journal of Environmental Sciences, 77, 210-217. 

A complete list of references is available upon request

Method
Participants

Participants were convenience sampled from Pacific University undergraduates through email 
and list serves. Snowball sampling was also used to reach others beyond the University. While 
there were originally 35 participants, 14 were lost to attrition, with an end sample of n = 21

(Mage=22.14, SD=5.25). The average year of participants in college was 2.91 (SD=1.15).

Materials
We assessed estimated exposure to EDCs using a 57-item questionnaire that included

questions pertaining to ingredients participants’ health an beauty products as well as household 
goods. Attitudes, and knowledge of EDCs were measured through an 18-item demographic 
measure, and habits and behaviors associated with Health Attitudes, Cognitions, and Behaviors 

were also assessed using the  Dutta-Bergman, 2004, HACB Survey. Finally, sustainability attitudes 
were measured using the 15-item The New Ecological Paradigm (Dunlap et al, 2000).

Design and Procedure
This descriptive study surveyed participants through the Qualtrics™ online survey platform. The 

survey was distributed through an emailed link to students of the College of Arts and Sciences at 
Pacific University. 

Results
Relative to the first empirical question, What is the average number of EDC chemicals found in 

college students’ household products? The average number of EDCs reported among college 
students household products were, 16.26, SD=6.68 (See Table 1).  

To answer the second and third empirical 
questions, To what degree do college students

understand the risk of EDCs in their products?

Do college students environmental and sustainability

attitudes and knowledge influence their purchasing of 

household goods?

We conducted Pearson’s r correlation on the interval 
level data, yielding some significant correlations (See 
Table 2), these included: Age and Environmental 
Knowledge, r(28)=.62, p<.001; Environmental 
Knowledge and Healthy Attitudes/Cognitions, 

r(28)=-.37, p=.05, Environmental Knowledge and NEP score total, r(28)= -.37, p=.05; Environmental
Knowledge and total score on the NEP, r(28)=.46, p=.006; NEP total score and Years in College (i.e., 
education), r(28)=.46, p=.005; Environmental Behavior and Healthy Behavior, r(28)=.46, p=.006; 
Environmental Behavior and NEP total, r(28)=.44, p=.009.

We also explored mean differences between
genders (all participants reported cis gender 
identity) across total scores. An independent 
samples t-test yielded two significant differences 
by gender.

Males (M=12.40; SD=4.84) reported fewer EDC 
ingredients in their household products than
females (M=17.80; SD=6.77), t(33)=0.13, p=.03, 
n2=.10, suggesting greater EDC consumer 
exposure among females.

Additionally, Environmental Behavior was also 
significantly different between males (M=7.10; SD=3.21) and females (M=9.44; SD=3.04), 
t(33)=2.02, p=.05, n2=.06. Wherein, males again had lower scores than females; however, in this 
instance is suggests greater environmental conscientiousness among females than male participants.
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