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ABSTRACT

Introduction: Resources on pesticide information are widely available; however, little is known
about the concerns young agricultural workers have about pesticides, whether they use existing
resources to find information about pesticides, and how these resources influence safety beha-
viors such as personal protective equipment (PPE) use.

Objectives: To examine demographic characteristics, safety measures, concerns about pesticide
use and resources for pesticide information.

Methods: Young agricultural workers were recruited through three collegiate agricultural pro-
grams and completed an online questionnaire related to pesticide safety and use.

Results: Most participants who applied pesticides reported always wearing gloves (60.5%), using
a tractor with an enclosed cab (68.4%), and always wearing long pants (76.3%). Among all
participants, pesticide drift to crops (65.1%) and water contamination (62.3%) were the biggest
concerns among young agricultural workers. The internet was the most utilized source to locate
information about pesticides (76.4%), with the most common internet resources being online
materials from universities or colleges (71.6%), the government (69.1%), or pesticide companies
(66.7%). Accessibility (90.6%) and speed (78.3%) were the most common reasons for using the
internet for information. Misinformation was the most common barrier (80.2%).

Conclusions: Future studies should examine the accuracy and accessibility of pesticide informa-
tion available on the internet since young adult workers rely on these resources for pesticide
information.

KEYWORDS
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Introduction Research also suggests that young agricultural

Pesticides are widely used for agriculture in the
United States to limit pest damage, increase crop
yield, and to promote food security.”> While pes-
ticides have many benefits to agriculture, adverse
health effects including acute poisonings and can-
cer are associated with pesticide exposure.”™®

Young adult workers (i.e., under the age of
25 years) represent approximately 12% of the work-
force in the United States but have disproportio-
nately higher rates of occupational injuries,
particularly those working in agriculture.””'* Young
adult workers are seven times more likely to have
a fatal injury in agriculture compared to young adult
workers in other industries.'" In Iowa, where pesti-
cides are heavily applied to corn and soybeans, work-
ers between the ages of 20 and 29 accounted for
almost a third of all pesticide poisoning cases.*
Although this is mostly disinfectants, agrochemicals
make up the second largest group.”

workers in Towa are concerned about pesticides."
However, it is not clear what safety practices
young adult workers use to protect themselves,
what aspects of pesticides they are concerned
about or which resources they use to find informa-
tion about the risks associated with pesticides. The
goal of this study was to examine pesticide safety
measures, concerns related to pesticide use and
resources utilized among young adult workers to
mitigate health risks.

Methods

Participants were recruited through agricultural
programs at two community colleges and one uni-
versity in Iowa during the Spring 2021 semester.
Participants between the ages of 18 and 29 with
any farming experience in the midwestern United
States were recruited. Faculty at each institution
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distributed flyers and/or sent a recruitment email
to agricultural science students at their institution
that described the purpose of the study and pro-
vided a link to an online questionnaire.

The online questionnaire included items
addressing demographics, experience in pesti-
cide application, pesticide safety practices
used, concerns about pesticide application, and
sources of information used to obtain informa-
tion about pesticides. Participants were given
a list of sources and asked to select all that
apply (e.g., internet, university or college, pes-
ticide dealer, friend). Those who selected the
internet as a resource were asked additional
questions about how often they used the inter-
net to search for information about pesticides
(always, some of the time, never), what types of
online sites or sources they used (e.g., univer-
sity, government) and any facilitators or bar-
riers to using the internet to obtain information
about pesticides. The internet is frequently used
by young adults to look up information in
general;'®™"” however, little is known about
how they use online resources to find informa-
tion about pesticides. Participants completing
the questionnaire were compensated $10 for
their time.

Descriptive statistics were used to summarize
demographic characteristics, safety measures, con-
cerns about pesticide use and resources for pesticide
information. This study was determined human sub-
jects research and approved by the University of
Iowa Institutional Review Board (IRB Number
202008345).

Results
Demographic characteristics

Of the 115 participants who started the ques-
tionnaire, 106 completed the entire question-
naire and were included in the analysis (92.2%
completion rate). Ages ranged from 18-25 with
an average age of 19.5 years (range = 18-
22 years) among those who apply pesticides
and 19.0 (range = 18-25 years) among non-
applicators. More than half of the participants
were male (59.5%). Farming experience averaged
7.2 years and ranged from 0.1 to 20 years. Most
participants were recruited through community
colleges (86.8%).

Pesticide application

Among the 106 participants, 38 (35.8%) had
experience applying pesticides and had applied
them for an average of 2.9 years (range = 1-
10 years) (Table 1). Participants who had applied
pesticides were mostly male (84.2%) (data not
shown), applied to corn (86.8%) and/or soybean
(84.2%) crops, and had applied pesticides two or
more times in the past year (65.8%). When
asked about safety behaviors related to pesticide
use (Table 2), many applicators reported always
wearing gloves (60.5%), using an enclosed cab
on the tractor (68.4%), and wearing long pants
(76.3%). On the other hand, 45% reported never
wearing a respirator, and 53% reported never
wearing a protective suit. When asked about
other protective equipment, responses included

Table 1. Pesticide application practices among pesticide applicators (n = 38).

Which crops have you applied pesticides to? (n*, %) (n, %)
Corn 33 (86.8%)
Soybeans 32 (84.2%)
Fruit 2 (5.2%)
Vegetables 3 (7.9%)
Other 7 (18.4%)

During the past year, how often did you apply pesticides? (n, %)

Three times or more 13 (34.2%)
Twice 12 (31.6%)
Once 9 (23.7%)
Never 4 (10.5%)

Have you ever received training on pesticide safety? (n, %)

Yes 29 (76.3%)
No 9 (23.7%)
How many years have you been applying pesticides in an agricultural setting? (mean, range) 2.9 (1-10)

*Distribution does not add to 100% because participants were permitted to check more than one option.



Table 2. Number (and percentage) of applicators who use
personal protective equipment (PPE) and other methods to
control exposure to pesticides (n = 38).

(n, %)
Some of the
Safety Measures Always Time Never
Long Pants 29 8 (21.1%) 1 (2.6%)
(76.3%)
Enclosed Cab on Tractor 26 8 (21.8%) 4 (10.5%)
(68.4%)
Glove Use 23 12 (31.6%) 3 (7.9%)
(60.5%)
Long Sleeves 15 16 (42.1%) 7 (18.4%)
(39.5%)
Goggle Use 14 17 (44.7%) 7 (18.4%)
(36.8%)
Protective Suit 8 (21.1%) 10 (26.3%) 20
(52.6%)
Respirator Use 7 (18.4%) 4 (36.8%) 17
(44.7%)
Other Protective 8 (21.1%) 6 (15.8%) 24
Equipment (63.2%)
Read the Pesticide Label? 17 20 (52.6%) 1 (2.6%)
! (44.7%)

'Only one participant claimed they never read the pesticide label.

wearing hats, close-toed shoes, or safety glasses,
and washing themselves after applying. One par-
ticipant reported not wearing any protection.
Less than half (44.7%) of applicators always
read the pesticide label which includes health
risks and safety measures.
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Concerns about pesticides

All participants were asked about their pesticide-
related concerns (Table 3). The top two concerns
were pesticide drift to crops (65.1%) and water
contamination (62.3%). A larger percentage of
study participants were more concerned about
long-term health outcomes (e.g., cancer) (43.4%)
compared to short-term health outcomes (e.g.,
acute pesticide poisonings) (29.2%). Only three
participants indicated they were not concerned
about pesticide-related issues. A larger percentage
of non-applicators (i.e., 66.2%) were concerned
about water contamination and pesticide exposure
to young children, while a larger percentage of
applicators were concerned about pesticide drift
to crops (63.2%) and pesticide resistance (55.3%).

Information resources about pesticides

Most participants reported using the internet to
find information about pesticides (76.4%, n = 81)
with only four participants reporting that they do
not look for information on pesticides (Table 3).
Less than 15% of all participants used social media,
non-governmental organizations (NGOs), or news

Table 3. Number and percentage of pesticide-related concerns identified, and resources used to find information on pesticides by all

participants, applicators, and non-applicators.

(n, %)*

Total (n = 106)

Applicators (n = 38) Non-Applicators (n = 68)

Areas of Concern

Pesticide Drift to Crops 9 (65.1%)
Water Contamination 6 (62.3%)
Long-term Health Outcomes 6 (43.4%)
Pesticide Resistance 6 (43.4%)
Environmental Concerns 3 (40.6%)
Exposure to Young Children 8 (35.8%)
Pesticide Drift to Homes 36 (34%)

Effectiveness in Eliminating Pests 35 (33%)

Short-term Health Outcomes

Food Contamination

Exposure to Pregnant Women

| am not concerned about Pesticide-related Issues
Resources

Internet

University/College

Pesticide Dealer/Elevator

Friend or Family Member

4-H/FFA

Agricultural Extension Office

Pesticide Label

| have not looked for information on pesticides.

31 (29.2%)
31 (29.2%)
24 (22.6%)
3 (2.8%)

81 (76.4%)
62 (58.5%)

6 (52.8%)
7 (44.3%)
9 (27.4%)
8 (26.4%)
3 (2.8%)
4 (3.8%)

24 (63.2%) 45 (66.2%)
18 (47.4%) 48 (70.6%)
15 (39.5%) 1 (45.6%)
21 (55.3%) 5 (36.8%)
15 (39.5%) 8 (41.2%)
9 (23.7%) 9 (42.6%)
0 (26.3%) 6 (38.2%)
5 (39.5%) 0 (29.4%)
2 (31.6%) 19 (27.9%)
8 (21.1%) 23 (33.8%)
9 (23.7%) 5(22.1%)
2 (5.3%) 1 (1.5%)
8 (73.7%) 3 (77.9%)
6 (42.1%) 6 (67.6%)
8 (73.7%) 8 (41.2%)
4 (36.8%) 3 (48.5%)
6 (15.8%) 3 (33.8%)
13 (34.2%) 5(22.1%)
3 (7.9%) 0
1 (2.6%) 3 (4.4%)

*Distribution does not add to 100% because participants were permitted to check more than one option.
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media outlets. In addition to wusing online
resources, participants also sought information
about pesticides from non-online sources includ-
ing universities or colleges (58.5%), pesticide deal-
ers (52.8%), and/or a friend or family member
(44.3%). Around a quarter of the participants
used 4-H or Future Farmers of America (FFA)
and/or the agricultural extension office.

Among internet users, over half used the inter-
net to find general pesticide information some of
the time (60.5%) (data not shown). The online
sites they primarily reported using included uni-
versity or college websites, government websites
such as the Environmental Protection Agency
(EPA), and/or pesticide dealer’s websites
(Table 4). A larger percentage of applicators
referred to pesticide companies (85.7%) rather
than universities/colleges (53.6%) or government
(60.7%) sites. Among all participants, the top
three reasons for using the internet to obtain
information about pesticides included accessibility
(90.6%), speed (78.3%), and technological possi-
bilities (e.g., photos, videos; 46.2%).
Misinformation was reported as the largest bar-
rier for not using the internet (80.2%), followed
by preference for traditional media (36.8%).

Discussion

Safety practices frequently utilized by young adult
workers who apply pesticides included glove use,
wearing long sleeves, wearing long pants, reading
the pesticide label, and using a tractor with an
enclosed cab. In contrast, study participants were
less likely to wear respirators and protective suits
for applying pesticides. However, this finding does
not necessarily suggest that young agricultural
workers are being “less safe” and may be that the
pesticides being applied, and the methods used to
apply them, may not recommend the use of these
PPE items.*

Pesticide drift to crops was the most reported
concern among all participants. This finding could
be due to the significant increase in pesticide drift
cases in Iowa during recent years. According to
a 2020 Iowa Department of Agriculture and Land
Stewardship (IDALS) report on pesticide drift
cases in Iowa, agriculture-related pesticide misuse
cases (i.e., drift cases) increased from 89 to 295
between 2012 and 2020.°' This finding may also
suggest that young agricultural workers have con-
cerns about the impact of pesticides on their
health, farming operation or the environment.

Table 4. Type of online sources utilized for information on pesticides and reasons and barriers for using online sources by all

participants, applicators, and non-applicators.

(n, %)*

Online Sources Total (n = 81) Applicators (n = 28) Non-Applicators (n = 53)
University/College 8 (71.6%) 5 (53.6%) 43 (81.1%)
Government (e.g., EPA) 6 (69.1%) 17 (60.7%) 39 (73.6%)
Pesticide Company (e.g., Bayer CropScience) 4 (66.7%) 24 (85.7%) 30 (56.6%)
Social Media (e.g., Facebook) 1 (13.6%) 3 (10.7%) 8 (15.1%)
Non-Governmental Organization (e.g., Practical Farmers of lowa) 7 (8.6%) 3 (10.7%) 4 (7.5%)
News Media Outlets (e.g., CNN) 7 (8.6%) 3 (10.7%) 4 (7.5%)

(n, %)*
Motives Total (n = 106) Applicators (n = 38) Non-Applicators (n = 68)
Accessibility 96 (90.6%) 34 (89.5%) 62 (91.2%)
Speed 3 (78.3%) 9 (76.3%) 54 (79.4%)
Technological possibilities (e.g., photos, videos) 49 (46.2%) 5 (39.5%) 34 (50%)
Social interaction 4 (13.2%) 5 (13.2%) 9 (13.2%)
| do not use the internet 2 (1.9%) 2 (5.3%) 0
Barriers (n, %)*
Misinformation 5 (80.2%) 8 (73.7%) 57 (83.8%)
Competition of traditional media 9 (36.8%) 14 (36.8%) 5 (36.8%)
Time-consuming 24 (22.6%) 12 (31.6%) 2 (17.6%)
Accessibility 7 (16%) 9 (23.7%) 8 (11.8%)
Speed 9 (8.5%) 4 (10.5%) 5 (7.4%)
Other 2 (1.9%) 1 (2.6%) 1(1.5)
| do not use the internet 1 (0.9%) 1 (2.6%) 0

*Distribution does not add to 100% because participants were permitted to check more than one option.



Young adult workers primarily used the internet
to get information about pesticides. This finding
differed slightly from a previous survey which had
the internet as the third most used resource for
health and safety hazards, followed by community
college and 4-H/Future Farmers of America
(FFA),"”” but consistent with general trends of
young people using the internet to find
information.'”” We found that those who apply
pesticides also utilized pesticide dealers and non-
applicators used universities/colleges to find pesti-
cide information, suggesting that the accuracy and
validity of pesticide information needs to be con-
sistent across multiple sources.

Motives and barriers for using the internet or
internet-based applications such as social media
for pesticide information were similar to findings
from previous studies.'®'® Speed and accessibility
were the primary benefits identified in our study
for using the internet for information. While this
is the first study to examine misinformation of
pesticides in the public health literature that we
are aware of, other studies of the general popula-
tion have described misinformation on the inter-
net as a rising problem, including misinformation
and quality of information related to COVID-19.*
Ensuring that online resources include citations
from reliable sources is one way to ensure that
agricultural workers have access to accurate
information.>

Limitations

There were limitations in this study. Survey
recruitment targeted individuals who attended
agricultural science programs at college institu-
tions in Iowa as a convenience sample. Therefore,
these results may not be generalizable to all young
agricultural workers in the midwestern United
States. The survey instrument did not capture the
types of pesticides applied and therefore could not
link concerns and safety practices with specific
pesticides used.

Conclusions

The goal of this study was to understand safety
measures,  pesticide-related  concerns, and
resources young agricultural workers use to find
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information about pesticides. Developing trust-
worthy and credible online resources may be
a way to promote pesticide safety behaviors
among young agricultural workers. Future studies
should focus on identifying the most appropriate
practices for distributing safety and health infor-
mation that increase adoption of pesticide safety
behaviors among young adult workers.

Acknowledgments

We would like to thank Marsha Cheyney for her assistance in
developing the survey questions and Dr. Jonathan Davis who
helped with developing the methods for analyzing the survey
data. We would also like to thank the collegiate institutions
involved for helping recruit participants for this study.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

Fellowship support was provided by the Heartland Center for
Occupational Health and Safety at the University of Iowa
through Training Grant No. T420H008491, Centers for
Disease Control and Prevention/National Institute for
Occupational Health and Safety. Funding was also provided
by the University of Iowa College of Public Health through
the Advancing Graduate Student Success Award to assist in
compensating study participants. Study team members were
also supported through funds from the University of Iowa
Injury Prevention Research Center (Grant No. CE003095)
and the Great Plains Center for Agricultural Health (Grant
No. U540H007548).

ORCID

Carri Casteel
Matthew Nonnenmann
1877

http://orcid.org/0000-0001-7845-9709
http://orcid.org/0000-0001-8920-

References

1. Gu B. Global Situation of Pesticide Management in
Agriculture and Public Health. Rome, Italy: World
Health Organization (WHO) and Food and
Agriculture Organization (FAO) of the United
Nations; 2019.

2. Cooper J, Dobson H. The benefits of pesticides to
mankind and the environment. Crop Protect. 2007;26
(9):1337-1348. doi:10.1016/j.cropro.2007.03.022.


https://doi.org/10.1016/j.cropro.2007.03.022

6 V. A. SOUPENE ET AL.

10.

11.

12.

Andreotti G, Beane Freeman LE, Shearer JJ, et al.
Occupational pesticide use and risk of renal cell
carcinoma in the agricultural health study. Environ
Health  Perspect. 2020;128(6):67011. doi:10.1289/
EHP6334.

Walker R. Work-related exposures to pesticides in
Iowa, 2008-2012. In: Health IDoP, ed. Pesticide
Poisoning Surveillance Program. Des Moines, lowa:
Iowa Department of Public Health; 2013.

Christensen CH, Barry KH, Andreotti G, et al. Sex
steroid hormone single-nucleotide polymorphisms,
pesticide use, and the risk of prostate cancer: a nested
case-control study within the agricultural health study.
Front Oncol. 2016;6:237. doi:10.3389/fonc.2016.00237.
Lerro CC, Beane Freeman LE, DellaValle CT, et al
Pesticide exposure and incident thyroid cancer among
male pesticide applicators in agricultural health study.
Environ Int. 2021;146:106187. doi:10.1016/j.envint.
2020.106187.

Pardo LA, Beane Freeman LE, Lerro CC, et al. Pesticide
exposure and risk of aggressive prostate cancer among
private pesticide applicators. Environ Health. 2020;19
(1):30. doi:10.1186/512940-020-00583-0.

Werder EJ, Engel LS, Satagopan ], et al. Herbicide,
fumigant, and fungicide use and breast cancer risk
among farmers’ wives. Environ Epidemiol. 2020;4(3):
€097. doi:10.1097/EE9.0000000000000097.

Injuries, illnesses, and fatalities Washington DC: US
Bureau of Labor Statistics; 2019. https://www.bls.gov/
iif/soii-chart-data-2018.htm; Accessed January 2021.
DeWit Y, Pickett W, Lawson J, et al. Farm activities
and agricultural injuries in youth and young adult
workers. J Agromedicine. 2015;20(3):318-326. doi:10.
1080/1059924X.2015.1042614.

Childhood Agricultural Injuries (U.S.). 2020 fact sheet:
National Children’s Center for Rural and Agricultural
Health and Safety (NCCRAHS); 2020. https://cultivate
safety.org/wp-content/uploads/2020/04/
ChildAglnjuryFactsheet2020.pdf; Accessed January
2021.

Agricultural Safety: National Institute for Occupational
Safety and Health (NIOSH); 2020. https://www.cdc.
gov/niosh/topics/aginjury/default.html#:~:text=
Agriculture%20ranks%20among%20the%20most%
20hazardous%20industries.%20Farmers,als0%20at%
20risk%20for%20fatal%20and%20nonfatal%20injuries.
Accessed March 2, 2020.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

. Guerin RJ, Reichard AA, Derk S, et al. Nonfatal occu-

pational injuries to younger workers — United States,
2012-2018. MMWR Morb Mortal Wkly Rep. 2020;69
(35):1204-1209. doi:10.15585/mmwr.mmé6935a3.
Rauscher KJ, Myers DJ. Occupational fatalities among
young workers in the United States: 2001-2012. Am
J Ind Med. 2016;59(6):445-452. doi:10.1002/ajim.
22581.

Soupene V, Cheyney ML, Arora K, et al. JA:2021-37.
perspectives and concerns on agricultural safety among
community college students. ] Agromedicine. 2020;25
(3):260-261. doi:10.1080/1059924X.2020.1765597.
Hanley T, Prescott J, Gomez KU. A systematic review
exploring how young people use online forums for support
around mental health issues. ] Ment Health. 2019;28
(5):566-576. d0i:10.1080/09638237.2019.1630725.
Internet/broadband fact sheet Washington DC: Pew
Research Center; 2019 https://www.pewresearch.org/inter
net/fact-sheet/internet-broadband/. Accesed March 2,
2020.

Rohlman DS, Parish M, Elliot DL, et al. Characterizing
the needs of a young working population: making the
case for total worker health in an emerging workforce.
J Occup Environ Med. 2013;55(Supplement 12):S69-
§72. doi:10.1097/JOM.0000000000000039.

Rutsaert P, Pieniak Z, Regan A, et al. Consumer interest in
receiving information through social media about the risks
of pesticide residues. Food Control. 2013;34(2):386-392.
doi:10.1016/j.foodcont.2013.04.030.

Personal protective equipment for pesticide handlers:
United States Environmental Protection Agency (EPA).
2021. https://www.epa.gov/pesticide-worker-safety/per
sonal-protective-equipment-pesticide-handlers;
Accessed January 2021.

Pesticide use investigations and enforcement: Iowa
Department of Agriculture & Land Stewardship
(IDALS). 2021. https://iowaagriculture.gov/pesticide-
bureau/pesticide-use-investigations-and-enforcement;
Accessed January 2021.

Cuan-Baltazar JY, Mufioz-Perez MJ, Robledo-Vega C,
et al. Misinformation of COVID-19 on the internet:
infodemiology study. JMIR Public Health Surveill.
2020;6(2):e18444. doi:10.2196/18444.

Felsot AS. WEB resources for pesticide toxicology,
environmental chemistry, and policy: a utilitarian
perspective.  Toxicology.  2002;173(1-2):153-166.
doi:10.1016/S0300-483X(02)00029-X.


https://doi.org/10.1289/EHP6334
https://doi.org/10.1289/EHP6334
https://doi.org/10.3389/fonc.2016.00237
https://doi.org/10.1016/j.envint.2020.106187
https://doi.org/10.1016/j.envint.2020.106187
https://doi.org/10.1186/s12940-020-00583-0
https://doi.org/10.1097/EE9.0000000000000097
https://www.bls.gov/iif/soii-chart-data-2018.htm
https://www.bls.gov/iif/soii-chart-data-2018.htm
https://doi.org/10.1080/1059924X.2015.1042614
https://doi.org/10.1080/1059924X.2015.1042614
https://cultivatesafety.org/wp-content/uploads/2020/04/ChildAgInjuryFactsheet2020.pdf
https://cultivatesafety.org/wp-content/uploads/2020/04/ChildAgInjuryFactsheet2020.pdf
https://cultivatesafety.org/wp-content/uploads/2020/04/ChildAgInjuryFactsheet2020.pdf
https://www.cdc.gov/niosh/topics/aginjury/default.html#:~:text=Agriculture%2520ranks%2520among%2520the%2520most%2520hazardous%2520industries.%2520Farmers,also%2520at%2520risk%2520for%2520fatal%2520and%2520nonfatal%2520injuries
https://www.cdc.gov/niosh/topics/aginjury/default.html#:~:text=Agriculture%2520ranks%2520among%2520the%2520most%2520hazardous%2520industries.%2520Farmers,also%2520at%2520risk%2520for%2520fatal%2520and%2520nonfatal%2520injuries
https://www.cdc.gov/niosh/topics/aginjury/default.html#:~:text=Agriculture%2520ranks%2520among%2520the%2520most%2520hazardous%2520industries.%2520Farmers,also%2520at%2520risk%2520for%2520fatal%2520and%2520nonfatal%2520injuries
https://www.cdc.gov/niosh/topics/aginjury/default.html#:~:text=Agriculture%2520ranks%2520among%2520the%2520most%2520hazardous%2520industries.%2520Farmers,also%2520at%2520risk%2520for%2520fatal%2520and%2520nonfatal%2520injuries
https://www.cdc.gov/niosh/topics/aginjury/default.html#:~:text=Agriculture%2520ranks%2520among%2520the%2520most%2520hazardous%2520industries.%2520Farmers,also%2520at%2520risk%2520for%2520fatal%2520and%2520nonfatal%2520injuries
https://doi.org/10.15585/mmwr.mm6935a3
https://doi.org/10.1002/ajim.22581
https://doi.org/10.1002/ajim.22581
https://doi.org/10.1080/1059924X.2020.1765597
https://doi.org/10.1080/09638237.2019.1630725
https://www.pewresearch.org/internet/fact-sheet/internet-broadband/
https://www.pewresearch.org/internet/fact-sheet/internet-broadband/
https://doi.org/10.1097/JOM.0000000000000039
https://doi.org/10.1016/j.foodcont.2013.04.030
https://www.epa.gov/pesticide-worker-safety/personal-protective-equipment-pesticide-handlers
https://www.epa.gov/pesticide-worker-safety/personal-protective-equipment-pesticide-handlers
https://iowaagriculture.gov/pesticide-bureau/pesticide-use-investigations-and-enforcement
https://iowaagriculture.gov/pesticide-bureau/pesticide-use-investigations-and-enforcement
https://doi.org/10.2196/18444
https://doi.org/10.1016/S0300-483X(02)00029-X

	Abstract
	Introduction
	Methods
	Results
	Demographic characteristics
	Pesticide application
	Concerns about pesticides
	Information resources about pesticides

	Discussion
	Limitations

	Conclusions
	Acknowledgments
	Disclosure statement
	Funding
	References

