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Human acute poisoning incidents associated 
with neonicotinoid pesticides in the U.S. 
Incident Data System (IDS) database from 2018–
2022 – frequency and severity show public 
health risks, regulatory failures
Jennifer B. Sass1* and Daniel Raichel2 

Abstract 

Background  Neonicotinoid pesticides (‘neonics’) – imidacloprid, thiamethoxam, clothianidin, acetamiprid, dinote-
furan—are the most widely used class of insecticides in the world. They have a neurotoxic mechanism of action, 
similar to nicotine. They are detected in food, waterways, tap water, and breast milk.

Methods  We make use of the non-occupational human pesticide poisoning reports in the U.S. Environmental 
Protection Agency (EPA) online Incident Data System (IDS). The data set contains individual incidents, and inci-
dents aggregated and submitted in bulk to EPA. IDS reports are predominantly self-reported information of varying 
and often low level of detail and are not routinely validated or verified by EPA.

Results  We reviewed 842 non-occupational human poisoning incidents associated with neonics in the IDS 
from 2018 through 2022. There are four human fatality reports, two associated with clothianidin and two with aceta-
miprid. Major illnesses such as seizures were reported in several cases, including with dinotefuran cockroach bait 
product, and an imidacloprid lawn product. Moderate poisonings make up 88% of the total poisonings (740 of 842), 
with most of those associated with imidacloprid (547 incidents) or dinotefuran (102 incidents). Common reported 
symptoms classified as moderate often included two or more of the following: headaches; dizziness; lethargy; eye 
or throat irritation; skin itching and rash; chemical burns and skin peeling; face swelling; muscle weakness or tremors; 
vomiting; diarrhea; pain and tightness in chest; open sores; and general pain. These incidents stem mainly from resi-
dential uses, such as lawn and garden insect repellents, home pest treatments for bed bugs or roaches, and products 
used to treat pets for fleas and ticks.

Conclusion  Given the evidence of neurotoxicity, EPA should use its legal authority to cancel unsafe products 
and unnecessary uses – including from seed treatments, and residential pet and lawncare products – to prevent 
further human suffering.
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Background
Neonicotinoid pesticides, or “neonics,” are the most 
widely used insecticides in the world, making up 
roughly one-quarter of global insecticide use [1, 2]. 
Their popularity is in large part because they are often 
characterized as posing little to no risk to vertebrates, 
including humans, due to their much lower affinity 
for the target receptor in vertebrates, compared with 
insects [3, 4]. The first neonic manufacturer, Bayer, 
stated in a 2016 report that, “[t]he toxicity of neo-
nicotinoids to mammals and humans is very low” [5]. 
The chemicals are similar to nicotine and are toxic by 
a similar mechanism, acting as an agonist on the nico-
tinic acetylcholine receptor (nAChR), to overstimulate 
affective nerve cells and systems [3]. The concerns with 
neonics have focused on their devastating effects on 
bees, aquatic invertebrates, and beneficial insects, with 
good reason, as neonics are thought to be responsible 
for making agriculture almost fifty times more harmful 
to insects [6]. In fact, the U.S. Environmental Protec-
tion Agency (EPA) predicts that the neonics jeopard-
ize the continued existence of over 200 threatened and 
endangered species – about 11% of the entire endan-
gered species list – including many bees, butterflies, 
and other beneficial pollinating insects [7–9].

The class of neonics includes: imidacloprid; thiameth-
oxam; clothianidin; acetamiprid; dinotefuran. They are 
registered in over 120 countries, on more than 140 fruit, 
vegetable, and field crops to target sucking and chewing 
insects such as aphids or emerald ash borers [10]. The 
EPA has approved over 1,000 products containing neo-
nics, including for agricultural crops, urban landscaping, 
and indoor bed bug and flea and tick treatments for pets.

Since neonics persist in soil and are highly water solu-
ble, both the agricultural and consumer uses of neonic 
products contaminate soil and water. A national stream 
sample report by the U.S. Geological Survey found that 
clothianidin and thiamethoxam detections in surface 
water were related to uses on crops, whereas imidaclo-
prid was the most frequently detected neonic in urban 
stream samples (37% of samples), with concentrations 
related to use on lawns, gardens, parks, and playgrounds 
[11]. A study in Minnesota reported a similar pattern, 
with the highest neonic detections associated with agri-
cultural use, mainly clothianidin, followed by neonics use 
in urban areas, mainly imidacloprid, suggesting that both 
agriculture and urban uses contribute to chronic expo-
sure [12]. Neonics have also been reported in tap water 
and foods including fruits, vegetables and baby foods, 
and human breast milk [13–17].

Here we provide a summary and discussion of the pub-
licly available neonicotinoid human poisoning reports in 
EPA’s IDS over five years, from 2018–2022.

Methods
As of July 2023, EPA made 10 years of pesticide inci-
dent data available on its online IDS database [18]. The 
IDS is a national database, populated with human health 
information from several sources, largely from pesticide 
manufacturers (called “registrants”), which are required 
to notify EPA of “information regarding unreasonable 
adverse effects on the environment of the pesticides” 
they register, including occupational, residential and eco-
logical incidents [19]. Additional submissions come from 
State agencies, National Poison Centers, and the National 
Pesticide Information Center (NPIC), as well as individ-
ual reports to the database from pesticide applicators, 
agriculture workers, homeowners or tenants, health care 
professionals, and the general public [20]. IDS reports are 
predominantly self-reported information of varying and 
often low level of detail around exposure circumstances, 
symptoms, and/or medical outcome. The information is 
not routinely validated or verified by EPA, though reports 
from poison control centers and some states may be con-
firmed [21]. See EPA’s website for details including data 
limitations [22].

While ecological incidents are also included in IDS, we 
did not analyze these data. Our data analysis excludes any 
other databases or data sources, so as to avoid potential 
for double counting the same cases reported to multi-
ple entities. For example, the NPIC shares some incident 
reports with IDS, roughly five-to-ten reports each month.

While IDS contains some occupational incidents, 
most occupational poisonings are reported to two other 
databases. The California Pesticide Illness Surveillance 
Program (PISP) includes physician-reported pesticide 
worker poisonings for the state of California. The Sen-
tinel Event Notification System for Occupational Risk 
(SENSOR) is a national database that aggregates reports 
from states, physicians, emergency room records, work-
ers’ compensation claims, and Poison Control Centers. 
Neither PISP nor SENSOR are incorporated into the IDS. 
Since most of the occupational incidents that EPA uses 
come from PISP or SENSOR, with many fewer coming 
through IDS, by limiting the source of poisoning inci-
dents to just the EPA’s IDS, occupational incidents are 
largely excluded from this analysis. For those readers 
interested in occupational exposures, we direct them to 
the National Institute for Occupational Safety and Health 
(NIOSH) which compiles data from the SENSOR-Pesti-
cides Program and the National Poison Data System and 
reports the findings in its Pesticide Illness and Injury Sur-
veillance Program [23].

To avoid double-counting within the IDS data, we scru-
tinized each line-entry individually, excluding duplicate 
poisoning cases reported on multiple line-entries. We 
also excluded any reports not reasonably attributable to 
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pesticide exposure, such as one report of an injury from 
a ‘plane crash,’ presumably during crop dusting activities. 
Intentional pesticide ingestion cases were also excluded 
since they do not represent the intended use of the prod-
uct. However, we included poisoning reports where the 
product was used as intended, but possibly not as per 
label directions, for example: poisonings from a splash or 
spill while using the product; exposure due to improper 
ventilation; or premature re-entry into a pesticide-treated 
area in conflict with label instructions. We included these 
reports because they represent the real-world use and 
injury patterns associated with these products.

Results
Over a five-year period from 2018 through 2022, U.S. 
EPA received reports of just over 840 people poisoned 
with neonics; these values should be considered esti-
mates given the lack of individual details in the data 
reports [24]. Incidents included symptoms ranging from 
human fatalities (H-A) to major (H-B), moderate (H-C), 
or minor (H–D) injuries [25]. Imidacloprid was impli-
cated in roughly 70% of the total individual poisonings, 
most with moderate symptoms of poisoning. See Table 1 
for the tabulations of the number of human poisoning 
incidents by severity and by individual neonic pesticide.

See Table 2 for the list of 56 human incidents between 
2018 and 2022 that include reports classified as H-A 
or H-B. On July 11, 2023, we submitted a request to 
EPA under the Freedom of Information Act for the full 

incident reports for each of the 56 cases, along with 
any records such as correspondence, meeting minutes, 
memoranda, and emails associated with the 56 cases. On 
October 28, 2024 we received redacted reports respon-
sive to our request. Below we provide additional details 
for the four human fatality cases from the full reports.

The EPA incident reports include four human fatality 
reports, two associated with clothianidin and two with 
acetamiprid. For the two clothianidin associated fatali-
ties, EPA states only that in 2019, “2 people died involv-
ing Crossfire Bed Bug treatment [25]” (See Table 2). The 
two acetamiprid fatalities were from 2018: an entry for 
“Ortho Flower, Fruit and Vegetable Insect Killer Ready-
To-Use” with a hand wand applicator reported that “[s]
ymptoms include sudden death;” another for “transport 
termicide [sic] insecticide” reported that, “a man in poor 
health died after a pesticide application in Sect. 8 apart-
ments [25]” (See Table 2).

The full reports we received from EPA in response to 
our follow-up FOIA request including the following addi-
tional information about the above reported fatalities:

EPA Report #0322022-00001 - On 07/28/2017 Certi-
fied completed a Heat treatment and used crossfire 
(clothianidin). Product used: Crossfire Bed Bug Con-
centrate; Reg. No. 1021-2776. A tenant’s daughter 
was told repeatedly they could not enter the unit. 
When the tech was finishd and loading equipment he 
allowed her to enter for meds. She exited and he told 

Table 1  Tabulation of Entries in the U.S. EPA Incident Data System of human pesticide poisoning incidents associated with 
neonicotinoid insecticides over a 60-month period from 2018 through 2022

Each incident represents an individual person; these values should be considered rough estimates given the lack of individual details in the data reports. The severity 
of the injury is reported as it was reported in the EPA database except in 3 cases for which a seizure was reported, but the incident was classified as H-C (moderate) 
and which here is classified as H-B (major) consistent with EPA ratings
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her again that they could not enter. 15 minutes after 
the tech left, she took the tenants into the unit. A 
neighbor discovered 1 deceased and 1 unconscious. 
The name of the deceased was[redacted] The name 
of the unconscious person who dies several months 
later was [redacted]. age unknown. Applier said the 
complex settled. The prosecuting lawyer is saying 
something about crossfire could have caused/con-
tributed to the death.
EPA Report #031616-00001 - Ortho flower fruit and 
vegetable insect killer ready to use wand (acetami-
prid). Consumer asked if it was safe to use this prod-
uct while an elderly person with kidney failure, heart 
failure, Parkinson’s disease and gray’s disease, is in 
the area. I told her we do not recommend that, and 
people and pets should remain out of the area until 
it is dry, but once it’s dry it’s safe. She asked if any of 
this information was on the label and I read her the 
precautionary statement on the label. She then went 
on to say that her mother, who had all of the above 
mentioned medical conditions, was dead, and that 
her sister had ben spraying this with her mother in 
the area and that she (the consumer, caller) did not 
know about it. She said her daughter was also hos-
pitalized. She seems to be trying to gather evidence 
to show her sister, I’m not sure. She is not coplain-
ing to us about our product, the whole conversation 
is about what you can and can’t do with the product 
and what her sister did do with the product.
EPA Report #031700-00004 – Transport Termi-
cide Insecticide (acetamiprid). Caller states that 
he management has been spraying Transport Ter-
miticide since may in her senior facility and mul-
tiple people have had symptoms Caller states that 
they have been spraying for a bed bug infestation 
in her building - Respiratory issues and headache 
for at least a dozen people Two people have been 
taken by ambulance and one person has passed 
away... "The management of this building is try-
ing to threaten and harass me because I am asking 
questions and trying get vulnerable residents with 
health issues to understand what the SDS [Safety 
Data Sheet] sheets are for and to read them. They 
are using in the Senior Building" .... This weekend a 
man dropped dead in the back of the building. (It is 
not known what he died from) One person taking 
in away via EMS [emergency medical service] on 
Tuesday - that person had COPD [Chronic obstruc-
tive pulmonary disease] and on [oxygen]. It had 
gotten so bad that she could not breathe anymore. 
She does know this person. Someone else she does 
not know was taken in an ambulance day before 
yesterday. She does not know what happened to 

Table 2  IDS entries that include H-A and/or H-B incidents 
associated with neonicotinoid pesticides, 2018-2022

Complete unedited information as provided to the authors by EPA of the IDS 
database entries of H-A and/or H-B incidents associated with neonicotinoid 
insecticides over a 60-month period from 2018 through 2022
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the two men. She is the only advocate in the build-
ing. She was a senior care giver at one point. She 
does not personally have a medical concern to be 
evaluated. Caller would like Information: Her call 
was to ask if they are supposed to be getting notices 
and times of sprays that happen in enclosed hall-
ways with no ventilation. They have been spraying 
weekly since May in the common areas/hallways. 
Weekly. Many of the apartments have been sprayed 
but do not know which ones as they will not tell 
them. She was told by management that do not 
have to tell them the times and the dates. They have 
been getting notices off an on due to the mayor of 
the town being involved to push to get notices. The 
Dept of Hazmat [Hazardous Materials] has pushed 
for notices. The County Health Dept has pushed for 
notices. The head of the management has said that 
these chemicals are "non toxic" and put it in writ-
ing. …. What kinds of notice should people be get-
ting of spraying? They are not giving information 
about covering food prep areas. Sometimes they 
say to get out of the building for 4 hours and some-
times they say you can stay in. She watches for the 
chemical truck to come around. They do not give 
notice so a lot of people are walking into the spray-
ing. Since this has been going on since May peo-
ple are having health side effects. There are 50 plus 
apartments in the building and the residents are 
seniors, and … have COPD.

For nonfatal exposures, the overwhelming majority of 
them are classified as “moderate” severity (H-C). Moder-
ate poisonings make up 88% of the total poisonings (740 
of 842), with most of those associated with imidacloprid 
(547 incidents) or dinotefuran (102 incidents). Common 
reported symptoms classified as moderate often included 
two or more of the following: headaches; dizziness; 
lethargy; eye or throat irritation; skin itching and rash; 
chemical burns and skin peeling; face swelling; muscle 
weakness or tremors; vomiting; diarrhea; pain and tight-
ness in chest; open sores; and general pain (See Table 2).

The nonfatal reported incidents stem mainly from 
residential uses, such as lawn and garden insect repel-
lents, home pest treatments for bed bugs or roaches, 
and products used to treat pets for fleas and ticks. In 
many cases, the person who was poisoned was the 
person applying the pesticide product. In others, the 
poisoned individuals were exposed after the product 
was applied by someone else. For example, in 2018 a 
family of five (two adults and three children) reported 
symptoms that included skin rashes, vomiting and 
dizziness (classified as minor symptoms, H–D) upon 
returning to their apartment after it was treated with 

a dinotefuran product. The family did not seek medi-
cal attention, according to incident reported [25] (See 
Table 2).

In some cases, agricultural uses resulted in expo-
sures to non-occupational bystanders. For example, 
in 2019, a school bus with open windows carrying 
twenty-nine students was “allegedly drifted on by an 
air blast sprayer making an application” of an acetami-
prid product to a citrus orchard [26]. The bus driver 
and nine students reported having irritated eyes and 
skin, nausea and headaches (classified as minor symp-
toms, H–D).

Other reported symptoms included dizziness, irreg-
ular heartbeat, chemical burns, diarrhea, nausea and 
vomiting, and seizures. It is unclear how each of these 
are classified – whether as major (H-B), moderate 
(H-C), or minor (H–D) – since a single line report usu-
ally consisted of an aggregate of the number of individ-
uals in each category, sometimes followed by a list of 
symptoms, but without clarifying which symptoms are 
associated with which category. For example, a report 
from 2018 simply states, “Bayer: Includes 21 H-C and 
5 H-B. Symptoms include paraesthesia, oedema, skin 
change, etc.,” without any indication of how many 
people and from which category had suffered which 
symptoms [27]. In another example, a report from 
2020 simply says, “United Industries: Includes 2 H-B 
(-004&-006), 19 H-C…. Symptoms include laceration, 
bleed, numbness, etc. [28]”. For this reason, we pro-
vide a summary of the numbers of individuals in each 
category, but are unable to include their respective 
symptoms.

We changed the classification in only three cases. 
In each of these, seizures were reported, which we re-
classified from moderate (H-C) to major symptoms 
(H-B). One, a 2018 entry for a dinotefuran cockroach 
bait product, reported, “BASF: Includes 1 H-C. Symp-
toms include seizure [29]”. Another 2021 entry from an 
imidacloprid pet product reported, “Elanco: Includes 
19 H-C. Symptoms include convulsion, seizure, hem-
orrhage, etc.” It is unknown what additional symptoms 
the “etc.” may refer to, or how many of the nineteen 
individuals had which of the symptoms listed. In this 
case, we re-classified the report as one H-B individ-
ual since there was at least one seizure, and eighteen 
H-C individuals. The third case was in 2022 by FMC 
Corporation associated with an imidacloprid lawn 
product that reported, “FMC: Includes 1 H-C. Symp-
toms include blotchy & red face, seizure, pass out” 
(See Table 2) [30]. All other reports we reviewed in the 
database of convulsions or seizures were already clas-
sified the symptoms as major (H-B).
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Discussion
Over a five-year period from 2018 through 2022, U.S. 
EPA received reports of roughly 840 people poisoned 
with neonics, made public in its IDS national data-
base of incident reports from pesticide manufactur-
ers, individuals, poison control centers, states, and 
various agencies. Most entries are self-reported and 
vary in detail regarding exposure, symptoms, and out-
comes. While the severity and frequency of the acute 
pesticide poisoning reports associated with the neonic 
insecticides are surprisingly high, they are likely to be 
underreported for many reasons, including not know-
ing how to report an incident, not going to the hospital 
or health care facility, many treating physicians are not 
trained to recognize the signs and symptoms of pesti-
cide poisoning, and, that the person poisoned may not 
know why they are feeling ill or what product they may 
have been exposed to [31, 32]. An additional reason for 
potential underreporting, is that we have excluded mul-
tiple data sources on neonic poisoning in an effort to 
avoid potential double-counting of cases, so the data 
set here will miss incidents that are not included in IDS 
database.

In 2021, the Midwest Center for Investigative Report-
ing reported in USA Today on poisonings from pesticides 
leaching from flea and tick collars, particularly one brand 
that contains 10% imidacloprid (a neonic) and 4.5% flu-
methrin (a pyrethroid insecticide). The reports included 
around 1,700 pet deaths and just under 1,000 people 
being poisoned. Unfortunately, the EPA re-confirmed its 
approval of the collars without any formulation changes, 
though it did require additional label warnings to report 
potential poisoning incidents [33]. However, an investiga-
tion by the EPA’s independent Office of Inspector General 
reported that EPA staff repeatedly raised concerns about 
the poisonings that were ignored by both EPA manage-
ment and the pesticide product manufacturer [34].

While acute illness is more likely to be reported 
because of the rapid onset of symptoms, it may be that 
low level chronic exposures to neonics during early life 
neurodevelopment may be even more problematic [35]. 
A systematic review of epidemiologic studies of neonic 
exposure in the general population identified a small but 
statistically significant association with neonic exposure 
during pregnancy and adverse developmental or neuro-
logical impairments including the following (with cita-
tions to the original studies): teratology of Fallot [36], 
anencephaly [37], autism spectrum disorder [38], and 
a cluster of nervous system problems including mem-
ory loss and finger tremors [39]. The same review also 
reported that occupational exposure studies of adult 
forestry workers did not report adverse effects, suggest-
ing that early life development is a period of heightened 

vulnerability at levels lower than those triggering poison-
ing in healthy adults [40].

Biomonitoring by the Centers for Disease Control and 
Prevention (CDC) finds that chronic neonic exposure is 
widespread in the U.S. population [41], with more recent 
testing of 171 pregnant women from across the country 
and Puerto Rico finding neonics in the bodies of over 
95% of participants, with levels rising over the course of 
the four-year study (2017–2020) [42]. Because the human 
brain has only a very limited ability to repair or recover 
from neurotoxic assault, even transient or low levels of 
exposure to environmental pollutants such as lead, mer-
cury, air pollution and neurotoxic pesticides like chlorpy-
rifos can have lasting adverse effects [43, 44]. A study we 
recently published reviews the evidence of developmen-
tal neurotoxicity associated with neonics. We report on 
rodent laboratory toxicology studies sponsored by the 
manufacturer (the ‘registrant’) exposed to neonics during 
prenatal and early postnatal development that resulted in 
statistically significant shrinkage of brain tissue in high-
dose offspring for five neonicotinoids: acetamiprid, clo-
thianidin, imidacloprid, thiacloprid, and thiamethoxam 
[45].

Given that workers are largely people of reproductive 
age, and may also include individuals that are pregnant 
or breastfeeding, occupational exposures to neonics may 
pose a risk not only for the exposed adult, but also for the 
next generation. EPA found that most occupational risks 
for imidacloprid could only meet the regulatory approval 
standard if workers wear a long-sleeved shirt, long pants, 
shoes and socks, or with personal protective equipment 
(PPE) and gloves, and in some cases would need to wear 
double layer clothing and gloves [46]. For clothianidin 
and thiamethoxam, EPA’s PPE requirements are similar 
except that some occupational tasks also require use of a 
respirator [47].

Fundamentally, PPE is an attempt to provide a bar-
rier between the person and the hazard, but the hazard 
remains. For this reason, PPE should only be used as a last 
line of defense [48–52]. The workplace Hierarchy of Con-
trols describes the most effective approach being elimi-
nation of the hazard, followed by reducing it through 
substitution, with PPE being the least effective safeguard 
measure [53]. Similarly, the essential-use approach, in a 
regulatory setting, aims to reduce hazardous chemicals 
by eliminating all nonessential uses, based on the foun-
dational value that we should not use chemicals of con-
cern in products or processes where they are not critical 
for health, safety, or the function of society [54, 55]. For 
neonics, the most effective prevention strategy – elimina-
tion—can be readily employed since the vast majority of 
neonic uses are applied in the absence of an actual pest 
problem, and are thus non-essential [56, 57].
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While most of the reported acute poisoning incidents 
discussed in this paper are non-occupational incidents 
and non-agricultural uses of the pesticides, three neon-
ics—imidacloprid, clothianidin and thiamethoxam—are 
also approved for over 100 different products used to 
coat or “treat” crop seeds. Pesticide seed treatments take 
advantage of the systemic nature of the chemicals. The 
coatings are designed to be absorbed through a plant’s 
roots as it grows, making all of the plant’s tissues includ-
ing the pollen and nectar poisonous to target pests and 
beneficial insects such as bees, butterflies, and other 
pollinators [58–60]. Though the use of seed treatments 
is not tracked, one can estimate it by examining U.S. 
Geological Survey (USGS) Pesticide Use annual reports, 
which beginning in 2015 discontinued reporting on the 
seed treatment applications [61]. The precipitous drop in 
reported use from 2014 to 2015 can be presumed to be 
roughly the amount used as seed treatments that are no 
longer reported. USGS reports indicate that agricultural 
uses of thiamethoxam are almost all from seed treat-
ments (1.2 million pounds per year, lbs/year, on corn and 
soy seeds, and about 0.2 million lbs/year for non-seed 
uses), and the case is similar for clothianidin (3.5 million 
lbs/year on corn seed treatments, and about 0.1 million 
lbs/year for non-seed uses). Imidacloprid agricultural use 
is split about half and half (with about 1 million lbs/year 
for soybean and cotton seed treatments, and about 1 mil-
lion lbs/year on non-seed uses).

In 2024, EPA updated its occupational risks for neo-
nics to include health risks to workers treating seeds 
with pesticides and handling treated seeds; EPA identi-
fied several activities that posed elevated risks to work-
ers, including cleaning seed treatment equipment, even 
when maximum personal protective equipment (PPE) is 
used (double-layered clothing and a respirator rated with 
a protection factor of 10, PF-10) [62]. Of concern, PPE is 
often uncomfortable, poorly fitted, difficult to wear while 
doing work tasks, and can be less effective in higher tem-
peratures such as during outdoor farmwork [63, 64]. A 
small study that conducted biomonitoring (urine sam-
ples) and tap water testing of Iowa farm families found 
that for people that worked directly with pesticides 
including treated seeds, occupational exposures and 
house dust was their greatest source of exposure [65].

While regulatory agencies require PPE to be used in 
occupational settings, that is often impractical or impos-
sible for many of the consumer uses that led to the acute 
human poisonings reported in this paper. Applying pesti-
cides on lawns, gardens, around homes, and on pets can 
cause poisonings in people that come into contact with 
the treated surfaces hours or even days after the initial 
product application. For example, the Seresto® flea and 
tick collars for pets include a warning on the package 

against letting children play with the collar, but chil-
dren are frequently in close extended direct contact with 
their pets. The collar is made with a mix of imidacloprid 
and a non-neonic pesticide called flumethrin, which is 
“released from the collar” over time, according to the 
product website [66]. Pesticide residues on lawns, parks, 
and playground equipment can all be a source of non-
occupational exposure to people without PPE.

In its 2020 imidacloprid evaluation and proposed reg-
ulatory determination – part of a federally mandated 
periodic review process known as “registration review” 
– EPA noted that, “[t]he total number of imidacloprid 
incidents reported to IDS, from 2013 to 2018, appeared 
to be increasing over time. The agency will continue to 
monitor the incident data and if a concern is triggered, 
additional analysis will be conducted [46]”. The U.S. Fed-
eral Insecticide, Fungicide and Rodenticide Act (FIFRA) 
and the Federal Food Drug and Cosmetic Act (FFDCA) 
require EPA to cancel a pesticide registration when exist-
ing risks related to its use are unacceptable and reg-
istrants have not made changes to the registration to 
address the unacceptable risks [67]. EPA is underestimat-
ing or ignoring neurodevelopmental and endocrine risks 
of neonicotinoid pesticides, which we have asserted is 
a violation of federal law. Even so, EPA’s proposed 2020 
regulatory determination for imidacloprid still found that 
cancellation of residential imidacloprid lawn sprays was 
“necessary” under federal law to “eliminate risks of con-
cern to both children and adults from the residential turf 
use [46]”. However, due to significant delays in the regu-
latory process, the proposed determinations were never 
finalized, and new “amended” proposed determinations 
are expected to be issued in 2025 [68].

Other jurisdictions have imposed significant restric-
tions on neonicotinoid uses, often for environmental rea-
sons. Between 2013 and 2018, the European Union (EU) 
prohibited nearly all outdoor uses of the three most-used 
neonicotinoid active ingredients [69] – clothianidin, imi-
dacloprid, and thiamethoxam – but EU-based agrochem-
ical companies continue to produce and export them, 
largely to low- and middle-income countries [70]. In 
Canada, the federal government has imposed a number 
of restrictions on neonicotinoid use to protect pollina-
tors and aquatic ecosystems in the last several years [71], 
with the provincial governments of Ontario and Québec 
requiring the identification and certification of a legiti-
mate pest-control need before using neonicotinoid seed 
treatments for major field crops [72]. The result, at least 
in Québec, has been a near elimination of neonicotinoid 
seed coatings for these crops [73].

In absence of action by the federal government, a num-
ber of U.S. states have also enacted restrictions on neo-
nicotinoid use. New York and Vermont recently became 
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the first two states to restrict the use of neonicotinoids 
on crop seeds, adopting the “verification of need” model 
pioneered in Ontario and Québec [74]. New Jersey [75], 
New York [74], Nevada [76], and Maine [36] have also 
banned most neonicotinoid use on lawns, gardens, and 
other non-agricultural landscapes, while Minnesota has 
prohibited neonicotinoid use on state lands [77]. Eleven 
states have also restricted most or all outdoor neonicoti-
noid use to certified applicators – which has the effect of 
removing neonicotinoid lawn and garden products from 
retail store shelves, but still allows for agricultural use, 
indoor use, and applications provided by most commer-
cial lawn care or pest control providers [78].

Conclusion
Here we have presented an analysis of non-occupational 
human poisoning incidents associated with neonicoti-
noid pesticides, as reported in EPA’s Incident Database 
System. While the data have recently become available to 
the public, they are not in a form that can be aggregated 
for analysis. Here we have done the work of aggregating 
and then individually evaluating each of the data sum-
mary reports (EPA does not make the full reports pub-
licly available). This information is particularly important 
as local, state, and federal agencies grapple with how to 
address the impacts to workers, families, communities 
and ecosystems from the widespread use of this class of 
neurotoxic and developmentally neurotoxic insecticides. 
We reviewed 842 non-occupational human poisoning 
incidents associated with neonics in the IDS from 2018 
through 2022. There are four human fatality reports, 
two associated with clothianidin and two with acetami-
prid. People reported headaches, dizziness, nausea and 
skin irritation from using lawn and garden insect repel-
lents, home pest treatments for bed bugs or roaches, and 
pet products made with imidacloprid or dinotefuran. In 
addition to the acute poisoning incidents reported in this 
paper, there is also evidence from rodent toxicology and 
human epidemiology linking early-life exposure to neo-
nics with lasting neurodevelopmental harm [45]. And, 
neonics are regularly detected in waterways including 
drinking water sources, fresh fruits and vegetables, and 
human body fluids including breast milk and cerebrospi-
nal fluid.

Regulatory agencies worldwide should use their legal 
authority to cancel unsafe products and unnecessary 
uses – including from seed treatments, and residential 
pet and lawncare products—to prevent further human 
poisoning, environmental contamination, and wild-
life harm. Such actions would be consistent with One 
Health approach advanced by the World Health Organi-
zation (WHO), the World Organization for Animal 

Health (WOAH), the United Nations Food and Agricul-
ture Organization (FAO) and the United Nations Envi-
ronment Programme (UNEP). It’s goal is to optimize 
the health of people, animals and the environment by 
ensuring food and water safety, reducing environmen-
tal contamination, and protecting biodiversity including 
pollinators and other beneficial insects [79].
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