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Indigenous Peoples suffer environmental violence related to pesticide exposure, including imported pesticides that
are banned in the exporting countries (including the U.S.) due to their known detrimental health impacts and used
in or near their traditional territories. The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) is a U.S.
statue that allows “pesticides that are not approved − or registered − for use in the U.S.” to be manufactured in the
U.S. and exported elsewhere. The UN Rotterdam Convention also allows the global exportation of “banned
pesticides.” The ongoing exportation of banned pesticides leads to disproportionately high rates of morbidity and
mortality, most notably in Indigenous women and children. In this paper, we present evidence describing the docu-
mented harms of banned pesticides with a focus on the Yaqui Nation in Sonora, Mexico, give background on the
problematic laws allowing these harms, and highlight concrete solutions.
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“The airplanes spray chemicals on the crops, and it
affects the town and its inhabitants. In and around the
whole town there are large tanks holding hazardous
chemicals. Many people have died here. . .” - Testimony
from a 48-year-old Yaqui mother of 6

“These deformities are the product of tumors produced by
chemicals when young women are exposed to their appli-
cation while working in the field without personal safety
measures or other similar protection” - Testimony from a
Yaqui mother of a young woman born with deformities
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“. . .we as mothers must be very attentive to the children
who are defenseless. Our community is hit with chemi-
cals by airplanes, fathers and mothers work in the
field. . .many older people are affected, there is a lot of
cancer.” - Testimony from a Yaqui mother from pueblo
Loma de Bacum
Introduction
The United States (U.S.) allows the production and
export of pesticides to low- and middle-income coun-
tries (LMIC), even when those pesticides have been
banned domestically due to their known detrimental
health impacts.1 Export data from U.S. ports found that
over 27 million pounds of pesticides forbidden for use
domestically were shipped at an average of 32 thousand
pounds per day.1 In 2012, the Environmental Protection
Agency (EPA) reported that banned pesticides were
1
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being produced in 23 U.S. states.2,3 Many pesticides still
widely used in the USA, have been banned or are being
phased out in the EU, China, and Brazil. For decades,
these pesticides have been exported to other countries,
where they have been associated with significant
adverse health effects on Indigenous Peoples, such as
the Yaqui Nation of Sonora, Mexico.

Today, the export of domestically banned pesticides
to other countries remains legal under U.S. laws and
United Nations (UN) conventions, namely the U.S. Fed-
eral Insecticide, Fungicide, and Rodenticide Act
(FIFRA), and the UN Rotterdam Convention. Our objec-
tive is to describe the current evidence surrounding the
negative health impacts of banned pesticide export on
Indigenous Peoples and the laws that permit this prac-
tice, with an emphasis on the Yaqui Nation. Specifically,
our review aims to answer the following three ques-
tions: (1) What are the evidence of health impacts from
banned pesticides? (2) What are the relevant laws and
how are they problematic? (3) What solutions have been
proposed to address the issue? Using the gathered infor-
mation, we present five U.S. and UN policy actions and
two recommendations to the global medical community
to prevent environmental violence towards the Yaqui
Nation and Indigenous Peoples at large.
Search strategy and selection criteria
References for this manuscript were identified through
searching PubMed, CINAHL, ProQuest Agriculture &
Environmental Science Database (a specialized subset of
ProQuest databases provided through Harvard Univer-
sity), and Web of Science. No limits were imposed on the
search. No date range was specified, and no language
limit was set. Additional white and grey literature were
found through searching Google Scholar with the search
terms “Yaqui”, “Pesticides”, “United Nations”, “Mexico”,
“FIFRA”, and “Rotterdam Convention,” such as reports
from the UN, media articles, and information from inter-
national Indigenous rights organizations. Between these
two search strategies, 359 individual references met the
search strategy criteria after duplicates were removed.
Out of the 359 references, 121 were screened for full text
review, and 51 were included for data extraction. The final
reference list was generated manually by three authors
screening for originality and relevance to the policy and
health scope of the topic. Articles in Spanish were
reviewed by Spanish speaking team members. Full
search strategies are included in Appendix A.
The Yaqui Nation
The Yaqui or Yoeme are an Indigenous nation whose tra-
ditional territories include lands in the coastal region of
present-day Sonora, Mexico, as well settlements and a
reservation in Arizona, U.S. Historically, the Yaqui
Nation established their communities along the fertile
valley soil adjacent to the Rio Yaqui or Yaqui River, also
known as the Yaqui Valley, in western Sonora, Mexico.
The Yaqui Nation, like Indigenous Peoples across the
globe, have defended their peoples, culture, and land
rights through centuries of colonization and attempted
genocide by imperialistic powers.

Today the Yaqui Valley has one of the highest agri-
cultural densities in Mexico due to the availability of
water from the Yaqui River and the fertile soil surround-
ing it.4 These ancestral lands, referred to as Hiakim by
the Yaqui Nation, have long been of great importance
not only for the sustenance it has provided their com-
munities, but the spiritual and metaphysical connection
it serves to their way of life. Current demographic data
estimate that there are over 20,000 Yaquis living
among eight Pueblos - P�otam, V�ıcam, T�orim, B�acum,
C�ocorit, Huirivis, Belem, and Rahum - in Northwest
Sonora, Mexico. All eight pueblos lack water treatment,
with studies linking the high levels of pesticides and
heavy metals (e.g., lead, mercury, arsenic) in the
region’s soil and drinking water to high rates of child
cancers in the Yaqui Valley.4,5 For over a decade, Yaqui
tribal leaders have advocated against the importation of
banned pesticides from other countries, citing the prac-
tice as a form of environmental violence that harms the
health of their Nation.
Defining “environmental violence”
The term, “environmental violence” was created and
adopted by 52 Indigenous women and girls aged 14-
95 years at the International Indigenous Women’s Sym-
posium on Environmental Reproductive Health in 2012,
sponsored by the International Indian Treaty Council. It
is defined as a pervasive form of systemic racism where
state and corporate practices disproportionately expose
marginalized communities to environmental contami-
nants that are well-documented to cause morbidity, mor-
tality, and intergenerational health impacts.6

Environmental violence in the context of interna-
tional pesticide trade was formally recognized during an
Expert Group Meeting (EGM) of the UN Permanent
Forum on Indigenous Issues (UNPFII) in January
2012, on the subject of “Combatting Violence Against
Indigenous Women and Girls.” The report emphasized
the harmful impacts of toxins that are released into the
environment and cause severe and ongoing environ-
mental violence to “Indigenous women, girls, and
unborn generations.” This official UN report clearly
identified reproductive cancers, disabilities, birth
defects, and “untold suffering and death” as “well-doc-
umented” impacts of banned pesticide trade practices.6
A critical race theory lens
Critical Race Theory (CRT) offers a powerful lens to
understand the impact of banned pesticides on
www.thelancet.com Vol 10 Month June, 2022
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marginalized communities in LMIC, where primarily
Black, Indigenous Peoples, and racially minoritized peo-
ple live. In the context of the Yaqui Nation, CRT calls us
to consider their sociopolitical contexts as Indigenous
Peoples in the U.S. and Mexico, where legacies of colo-
nization, anti-Indigenous racism, and colorism con-
tinue to manifest in systemic oppression. The policies
that permit the use of banned pesticides on Yaqui tradi-
tional lands underscore this problematic history and
emphasize a racial and ethnic based hierarchy that val-
ues financial profit over Indigenous lives. Therefore,
this call to action requires us to acknowledge the public
health crisis as a reproduction of the historical oppres-
sion previously and continually experienced by Indige-
nous Peoples.

Within a CRT lens, we must also consider how social
disparities and inequities are informed by intersections
of identity, position, and social markers. Crenshaw con-
ceptualized intersectionality as “the interconnected
nature of social categorizations such as race, class, and
gender as they apply to a given individual or group,
regarded as creating overlapping and interdependent
systems of discriminations or disadvantage.7” For exam-
ple, colorism and sexism, both well-documented phe-
nomena, describe the practice of creating hierarchies
based on skin tone and sex, with darker skin tones and
those who identify as women placed at the bottom. It is
possible that because of colorism and sexism, detailed
analysis of banned pesticide exposure would reveal that
women with darker skin tones in Mexico, such as Indig-
enous women and girls, have higher exposure and
increased health disparities as a result. In the Yaqui Val-
ley, Yaqui women commonly work in nearby agricul-
tural fields, generally without adequate or no personal
protective equipment.8 Yaqui women are also more
likely to have the domestic roles of preparing and gath-
ering food and water for the family, potentially increas-
ing their exposure. Women living in agricultural areas
in Mexico, such as the Yaqui valley, have also been
found to breastfeed their children more frequently and
for longer periods of time than women in Mexico’s
urban areas, suggesting an increased risk of pesticide
transmission via contaminated breastmilk due to cul-
tural practices around breastfeeding.9,10 According to
the World Health Organization (WHO), pesticide expo-
sure can also result in maternal-fetal toxicity both in-
utero and through breast milk, putting women who
work in agricultural fields during their pregnancies to
support their families at greater risk, as well as their
babies in utero.11

This is just one example of the ways intersecting
marginalized identities may play a role in the harms of
imported pesticides, but this problem can be further
examined to reveal differences by disability status, sex-
ual orientation, and economic status. Understanding
the intersectional challenges can inform targeted policy
changes that more effectively prevent harmful pesticide
www.thelancet.com Vol 10 Month June, 2022
trade practices from disproportionately impacting cer-
tain individuals and groups, such as Indigenous women
and girls.
What is a banned or restricted pesticide?
A 2012 study by Pesticide Action Network (PAN) Inter-
national estimated that the number of people globally
affected annually by short- and long-term pesticide
exposure ranges up to 40 million.12 Although all pesti-
cides can be harmful when used inappropriately, some
are more lethal than others, leading to international and
state policies that restrict their uses. For example, in
2004, the UN Stockholm Convention on Persistent
Organic Pollutants banned the use of mirex, toxaphene,
polychlorinated byphenyls, dichlorodiphenyltrichloro-
ethane (DDT), aldrin, endrin, dieldrin, heptachloro, and
hexachlorobenzene (HCB) due to their known harmful
environmental health impacts.13 PAN, The Consoli-
dated List of Banned Pesticides (CL), and UTZ, all pro-
vide updated annual information on pesticides that
have been banned in various countries.12-14

In the U.S., the Environmental Protection Agency
(EPA) regulates the import and export of pesticides.15 A
"banned" pesticide is defined as a pesticide for which all
registered uses have been prohibited by final EPA action
to protect human health or the environment. It includes
pesticides that have been refused approval for first-time
use or have been withdrawn by industry. A "severely
restricted" pesticide means virtually all registered uses
have been prohibited by final EPA regulatory action, but
for which certain specific registered uses remain autho-
rized.16 For example, as of August 18, 2021, the EPA
banned the toxic organophosphate pesticide chlorpyri-
fos from food products and is currently reviewing the
safety of two dozen other organophosphate pesticides.17

Total pesticide bans remain the most effective way to
prevent intentional or accidental exposure and promote
the transition to safer alternatives.18,19
Impaired lives and deaths for Yaqui women and
children
Pesticide use in rural communities of Sonora, Mexico is
common, and the quantities of use are large enough to
negatively impact human health.20,21 The risk for han-
dling pesticides, especially banned pesticides, is high in
the area, partially due to documented lack of personal
protective equipment and training for agricultural work-
ers.8 A study in 2018 by Lopez-Galvez et al., docu-
mented that farm workers in Northern Sonora, Mexico
had significantly higher detectable blood concentrations
of pesticides than the general U.S. population and Mexi-
can Americans.22 The study also noted that speaking an
Indigenous language was a risk factor for higher levels
of blood pesticide concentrations, suggesting that
3
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Indigenous identity and cultural markers can com-
pound pesticide related health risks for farm workers in
the region.22 In the Yaqui Valley, high levels of banned
pesticide residues have been identified in soil samples
and water sources, putting Yaqui field workers and all
Yaqui people who live in the region at high risk of expo-
sure.23−25

As early as 1991, studies have reported the presence
of banned pesticides in blood and breastmilk samples of
Yaqui women and children, including DDT, hexachloro-
hexane, aldrin, dieldrin, endrin, HCB, and heptachlor-
ine.13 Since 2005, dozens of testimonies have been
recorded and collected from Yaqui community mem-
bers, health workers, farmworkers, and traditional mid-
wives regarding the health and environmental impacts
of banned pesticides. More than 80 testimonies were
collected according to official UN testimony standards
by Indigenous rights organizations, including the Inter-
national Indian Treaty Council (IITC), and submitted to
the various UN human rights bodies. A breakdown of
20 testimonies that are open access are included in
Table 1.26

Chronic exposure to banned pesticides has been
linked to cancer, Alzheimer’s and Parkinson’s diseases,
hormone disruption, sterility, neurological health effects,
dermatological disorders, respiratory diseases, and
death.27,28 Pesticides are also a common lethal means of
suicide by ingestion in this region and globally.29 The
impacts reported in the above testimonies by Yaqui
mothers, farmworkers, traditional midwives, and family
members are consistent with the known health effects of
banned U.S. pesticides and supported by epidemiological
studies conducted in Rio Yaqui, Mexico by Guillette
et al., in 1998 and 2006,30,31 and Meza-Montenegro
et al., in 2013.13 The studies document high concentra-
tions of pesticides in Yaqui urine, blood, and breastmilk
samples, even though those pesticides had been banned
by the UN Stockholm convention prior to the sample col-
lection. They also document the reproductive and inter-
generational health effects, including links between
prenatal exposure to pesticides and deleterious health
effects. In urine samples of Yaqui children in the valley
areas, taken in 2013, 100% of samples had higher than
average levels of DDT, 39.2% of Lindane, 9.8% of aldrin,
and 3.9% of endosulfan.13 Guillette also found striking
motor, coordination, cognitive, and memory develop-
mental impairment in young Yaqui children from the
valley areas, where there is high pesticide use, compared
to the Yaqui communities in the foothills who experience
little to no pesticide use.29

In a follow up study, Guilette’s group documented
abnormal breast development in pre-teen and teenage
girls whose mothers were exposed to banned pesticides
from aerial spraying in the Yaqui Valley.31 In this study,
high levels of pesticides, including endrin, dieldrin,
aldrin, and benzene hexachloride (BHC), which are all
banned U.S. pesticides, were found in the cord blood of
Yaqui newborns, and the breast milk of Yaqui mothers,
as demonstrated in Table 2. Another study in 2012
from Villa-Moreno et al. found cyhalothrin, a restricted
U.S. pesticide, and cypermethrin, a banned U.S. pesti-
cide, at levels above WHO accepted standards in Yaqui
Valley soil and water.5

The evidence brought forth in the above peer-
reviewed studies and official testimonies document the
well-known impacts of banned pesticides on the Yaqui
Nation. The presence of such banned pesticides means
that children in proximity to aerial chemical spraying,
such as those who reside in the Yaqui Valley, are at
higher risk of experiencing health impacts than chil-
dren in urban areas of Mexico.32 When considering this
data and official UN testimonies, it is important to note
that none included Yaqui people who live in Arizona,
U.S., where the banned pesticides that Yaqui people in
Mexico have documented exposure to are prohibited for
use. Thus, Yaqui people in Arizona are protected by vir-
tue of being within U.S. borders, while Yaqui people in
Mexico from the same Indigenous Nation were not
afforded the same protections and now suffer the conse-
quences.
The legal landscape of banned pesticides
Domestically, the Federal Insecticide, Fungicide and
Rodenticide Act (FIFRA) is a U.S. statute that legally
permits U.S. states and companies to export “pesticides
that are not approved-or registered-for use in the U.S.”
At the international level, the UN Rotterdam Conven-
tion also permits this practice. Each of these policies
and their implications are described in more detail
below.

FIFRA: FIFRA, enacted in 1947, is a U.S. federal
statute that governs the registration, distribution, sale,
and use of pesticides in the U.S. Before a pesticide is
sold or used in the U.S., it must be registered with the
Environmental Protection Agency (EPA). Applicants are
required to prove that the pesticide will not cause unrea-
sonable side effects to the environment, with specific
attention to the social, economic, and environmental
costs a pesticide will have, as well as dietary risk from
chemical food residues. In addition, strict labeling
requirements were established to ensure farmers, com-
panies, and other users make informed choices when
handling the product. Yet, pesticides that do not meet
these stringent FIFRA standards, and thus do not qual-
ify for EPA registration, are still permitted to be
exported to other countries.33

The banning of products manufactured in the U.S.
for domestic consumption frequently creates large
inventories, making less developed countries prime
market targets for the sale and distribution of these
banned substances. While chemicals designed for use
by U.S. citizens often are subject to legislative and
administrative restrictions, the policy of the U.S.
www.thelancet.com Vol 10 Month June, 2022



Name of
Community
Member, age,
gender (if
provided)

Yaqui Pueblo Role in
Community

Date
Collected

Affected
Individuals

Health Issues or
symptoms
described

Pesticide
transmission

Medical
Specialists
Seen

Medical specialist
opinion

Mortality

Edna del Carmen

Villegas de

Miranda,

female

Not specified Neighbor June 26, 2009 10-year-old

neighbor

Malignant tumors

of the eye

Exposure to unreg-

ulated fertilizers

and pesticides in

the home with-

out precautions

Doctor Doctors said the

girl’s symptoms

were strongly

related to her

exposure to

pesticides

No

Teofila Palomares

Baycuri,

48 years old,

female

Not specified Mother January 18,

2006

9-year-old son Headache, fever,

loss of con-

sciousness and

death a day later.

Ariel spraying of

pesticides

Doctor Doctor noted the

pesticides had

entered child’s

body causing the

symptoms

Passed away in

the hospital

Norma Alicia Gar-

cia Nasaumea,

female

Potam Pregnant mother

and field

worker

April 20, 2005 Baby Birth defects,

Hydrocephalus,

Meningocele,

body swelling,

kidney damage

and bladder

issues

Mother working in

the fields with

dangerous

chemicals while

unknowingly

pregnant

Doctor Not specified Passed away at

the age of 14

after 4 years of

treatment and

4 operations

Anonymous,

female

Potam Field worker January 16,

2006

Baby Born with and

facial deformities

and a highly

atrophied

cerebellum

Field work without

protection

Doctor Doctor said the

baby’s develop-

mental issues

and death were

due to exposure

to pesticides

from the father’s

field work

Baby was dead

upon birth

Table 1 (Continued)
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Name of
Community
Member, age,
gender (if
provided)

Yaqui Pueblo Role in
Community

Date
Collected

Affected
Individuals

Health Issues or
symptoms
described

Pesticide
transmission

Medical
Specialists
Seen

M dical specialist
o inion

Mortality

Carla E. Arenas

Verdia, 42 years

old, female

Potam Wife of field

worker

April 18, 2005 Baby and

another boy

named

Cristian

Liver damage, leu-

kemia,

deformities

Field work without

protection

Doctor D ctors said that

he pesticides

sed in the fields

hat the father

orked in were

ound in the

aby and caused

he problems

Not specified

Eva Morales

Alvarez, female

Not specified Mother February, 23,

2009

Four year old

child

Dizziness, fainting,

lymphoblastic

leukemia

Contact with agro-

chemicals and

living in an area

with frequent

aerial fumigation

Doctor D ctors deter-

ined the child

ad toxins in his

lood which

aused the

eukemia

No

Flor Reyna Osuna,

female, and

Jesus Gonzales,

male

Not specified Mother and

Midwife

December 15,

2011

Daughter Birth defects, born

with watery and

jelly-like body,

atrophied

organs, unable

to walk

Home exposure

due proximity to

spraying on agri-

cultural lands

Physician, Midwife P sicians consid-

red that the

ocation of the

ome exposed

he child to

esticides

No

X�ochitl Vald�es,

female

Not specified Mother December 20,

2011

Daughter Born with facial

deformities, pri-

marily to her lips

Home contamina-

tion from chemi-

cal residues

Doctor D ctors said that

ontact with

gro-chemical

esidues caused

he deformities

No

Aurelia Espinoza

Valencia,

female

Vicam Midwife of over

150 cases

January 2014 Mother and

baby

Born with deformi-

ties all over

body, skin discol-

oration, watery

and jelly-like

body

Not specified Doctor, Midwife M wives said that

irth deformities

ypically are a

esult of chemi-

al spraying

The baby passed

away 8 h after

birth, recounts

other deaths

as well

Table 1 (Continued)
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Name of
Community
Member, age,
gender (if
provided)

Yaqui Pueblo Role in
Community

Date
Collected

Affected
Individuals

Health Issues or
symptoms
described

Pesticide
transmission

Medical
Specialists
Seen

Medical specialist
opinion

Mortality

Jose Mario

Alvarez E.,

42 years old,

male

Potam Field worker October 10,

2003

Brother Leukemia Did field work with

a broken back-

pack that carried

pesticides with-

out protections

or education

Doctor Doctor related the

illness to an acci-

dent in which

the individual’s

backpack broke,

soaking him in

the pesticides

that he worked

with

Passed away

after a year of

hospitaliza-

tion, chemo-

therapy, and

several blood

and platelets

donor

attempts

Grandma

(unnamed),

female

Not specified Grandmother January, 2013 Juan Antonio

Rodriguez

Coronado,

grandson

Liver cirrhosis, sick

and swollen at

birth

Mother performed

field work while

pregnant

Doctor Not specified Passed away in

2016 from cir-

rhosis of the

liver

Alejandra Mariela

Espinoza,

female

Not specified Mother, wife to

field worker

January 18,

2014

Son Myelomeningocele,

born with a pro-

tuberance at the

coccyx requiring

surgery, malfor-

mation in the

lower lip

Home contamina-

tion, mother fell

on contaminated

field while

pregnant

Doctor Not specified No

Luisa Anguis,

female

La Loma de Bacum Mother August 20,

2013

5-year-old

child in

community

named

Lucio Juarez

Leukemia, marks

on skin, loss of

appetite, weight-

loss, cancers in

community

Living in an area

considered dan-

gerous due to

pesticide use

Doctor Doctors said trans-

fusion treat-

ments were not

available to the

boy

Passed away

while

hospitalized

Ramon Valencia

Amarillas, male

Not specified Cousin January, 2014 Younger

cousin

Leukemia, frail

body, respiratory

problems,

fatigue,

Proximity to agri-

cultural plots

and a pesticide

application air-

craft field

Doctor Doctors did not

have the neces-

sary resources to

provide medical

care and save

the child

Passed away at

age of 13

Table 1 (Continued)
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Name of
Community
Member, age,
gender (if
provided)

Yaqui Pueblo Role in
Community

Date
Collected

Affected
Individuals

Health Issues or
symptoms
described

Pesticide
transmission

Medical
Specialists
Seen

M dical specialist
o inion

Mortality

Rafaela Paredes

Borbon, female

Vicam Aunt March 28,

2014

17-year-old

nephew

Ewing’s Sarcoma,

bone pain and

10 cm protuber-

ance, fainting,

weight-loss, lack

of appetite

Aerial spraying,

being sprayed by

planes while

playing outside,

exposure to

burning of insec-

ticide containers

nearby

Doctor N t specified Passed away

after being

interned and

receiving radi-

ation

treatments

Lucia Hernandez,

female, and

Hermenejildo

Sibamea, male

Cocorit Community

Healers

January 2014 Baby girl in

community

Birth defects,

baby’s body was

amorphous and

gelatinous

Parents’ work with

pesticides, arse-

nic in water

Healers giving

testimony

N t specified Passed away 4 h

after birth

Maria de Jesus

Valenzuela

Not specified Mother January 20,

2014

10-year-old

child

Myringitis, mild

kidney problem,

loss of speech,

weakening of

body, needs

wheelchair

Aerial spraying Not specified N t specified No

Ambrocio Matuz,

male

Vicam Former Governor

of Vicam

Pueblo

August 5, 2009 Child named

Ramon

Valenzuela

Elenes

Leukemia Child’s home was

50 meters from

an agricultural

field sprayed

with pesticides

Doctor N t specified Passed away

from leukemia

Table 1 (Continued)

H
ealth

Policy

8
w
w
w
.th

elan
cet.com

V
ol10

M
on

th
Jun

e,2022
e
p

o

o

o

o



Name of
Community
Member, age,
gender (if
provided)

Yaqui Pueblo Role in
Community

Date
Collected

Affected
Individuals

Health Issues or
symptoms
described

Pesticide
transmission

Medical
Specialists
Seen

Medical specialist
opinion

Mortality

Javier Villegas

Paredes

Not specified Agricultural

Parasitologist

November 20,

2005

Rigoberto Cota

Amarillas, 6-

year-old

child, male

Leukemia, high

temperature,

vomiting, loss of

appetite

Local spraying,

playing with

agricultural

machinery kept

at home, and

exposure to

aerial spraying

Doctor Doctor attributed

the diagnosis to

the child’s con-

tact with the

chemicals and

the local

spraying

Passed away at

the age of 6

from pesticide

poisoning

Ofelia Seguapicio,

Jesus Gonzalez,

Aurelia Espi-

noza, Lina

Molina and Teo-

fil Mendoza

Not specified Town doctors/

midwives

December

2011

Newborn

babies

Leukemia, cancer,

birth defects

Agrochemicals in

drinking water

Doctors Testifying doctors

considered the

illnesses to be a

result of water

contaminated

with

agrochemicals

Not specified

Table 1: Yaqui pesticide testimony breakdown.
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Pesticide Cord Blood (ppm) Milk (ppm corrected for fat)

N 19 20

a-HCH 0.030 § 0.03 0.8599 § 2.75

b-HCH 0 0.3791 § 1.08

Lindane 0.084 § 0.06 0.6710 § 0.59*

D-HCH 0.0039 § 0.1 0.4432 § 0.84

Heptachlor 0 1.269 § 1.65*

BHC 0.003 § 0.002 0.6270 § 0.66*

Aldrin 0 0.2363 § 0.59*

Dieldrin 0.159 § 0.12 0.0487 § 0.08

Endrin 0.022 § 0.02 0.5238 § 1.1*

p,p’-DDE 0.03 § 0.03 6.31 § 5.9

Table 2: Pesticide compounds found in the cord blood and breast milk of Yaqui newborns and their mothers by part per million (ppm).
*Represents an amount that exceeds World Health Organization (WHO) established limits.
Full names of abbreviated pesticides in chart order: a-Hexachlorocyclohexane (a-HCH), b- Hexachlorocyclohexane (b-HCH), delta-Hexachlorocyclohexane

(D-HCH), beta-Hexachlorocyclohexane (BHC), Dichlorodiphenyldichloroethylene (p,p’-DDE).
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towards the export of products prohibited from domes-
tic sale prioritizes profit and does not take into account
whether the importing country has sufficient protec-
tions for inhabitants exposed to these chemicals.33

In order for a U.S. company to export a domestically
banned chemical, importing countries are required to
legally acknowledge the risks involved by signing a for
eign purchaser acknowledgement statement (FPAS).
Currently, there are minimal processes within FIFRA
that compel importing countries of pesticides to set con-
crete human rights standards around the use of pesti-
cides or to compel the U.S. to limit exportation of
domestically banned pesticides to only countries that
meet strict human rights standards. While the U.S. is
required to inform countries when a pesticide is not reg-
istered in the U.S. and why, there is no assurance that
Indigenous Peoples will be asked for their consent,
made aware of the risks, or provided proper personal
protection when using banned pesticides. A 2008 study
by Madrid et al. detected residues on prickly pear vegeta-
bles from six commercial orchards in Sonora, Mexico
from two imported pesticides not authorized for vegeta-
ble use in Mexico: chlorpyrifos and methyl parathion.34

Thus, the burden of regulatory precautions dispropor-
tionately falls on LMICs where regulations are less strict
and an overwhelming number of pesticide-related mala-
dies occur.28,35 Additionally, once the pesticides are
sold, there are no processes that give a voice to Indige-
nous Peoples or racial and ethnic minorities to prevent
the harmful side effects which were the justification for
banning these substances in the U.S. in the first place.

Rotterdam Convention: The Rotterdam Convention is
a UN chemical treaty to which the U.S. is a signatory.
Like FIFRA in the U.S., the Convention permits the
export of banned pesticides if the importing country is
notified the chemical is domestically unregistered or
banned. The need for action to revise the UN Rotterdam
Convention was included in the final report of the 13th
session of the UN Permanent Forum on Indigenous
Issues (UNPFII) which stated: “Considering their
impact on the sexual health and reproductive rights of
Indigenous Peoples, the Permanent Forum calls for a
legal review of the United Nations chemical conven-
tions, in particular the Rotterdam Convention, to ensure
that they are in conformity with international human
rights standards, including the United Nations Declara-
tion on the Rights of Indigenous Peoples (UNDRIP)
and the Convention on the Rights of Persons with
Disabilities.36
Yaqui leaders taking action
Yaqui advocacy around banned pesticides has leaned
heavily on Article 29, 24 and 22 of the UN Declaration
on the Rights of Indigenous Peoples (UNDRIP),
endorsed by almost every member country of the UN,
including the U.S. and Mexico. These articles empha-
size that Indigenous Peoples have the rights to protec-
tion from hazardous materials, involvement in policy
formation on issues that impact them, physical health,
and protection against all forms of violence and
discrimination.37,38 The UN Convention on the Rights
of a Child (CRC), which the U.S. has not ratified, and
the UN Committee on the Elimination of Racial Dis-
crimination, also contain standards that Yaqui leaders
have utilized to protect their rights to health.39−41

In 2006, Yaqui Traditional Authorities in Mexico
presented a Declaration banning aerial spraying of
banned pesticides in Yaqui lands. The concerns of the
Yaqui government were submitted to the UN Commit-
tee on the Elimination of Racial Discrimination
(CERD). In February 2008, the CERD called upon the
U.S. to take appropriate legislative and administrative
measures to prevent transnationals it registers “from
negatively impacting on the enjoyment of rights of
Indigenous peoples in territories outside the U.S.”40
www.thelancet.com Vol 10 Month June, 2022
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Although the CERD asked the U.S. to change their pes-
ticide policies with a direct reference to their negative
impacts on Indigenous Peoples, FIFRA still allows U.S.
companies to export banned and restricted pesticides to
other countries.

Similar reports were also brought to the UN Conven-
tion on the Rights of the Child (CRC), a legally binding
international treaty which protects children's rights to
health and compels countries to combat diseases, mal-
nutrition, provide clean drinking water, and take into
consideration the dangers of environmental pollutants
and toxic exposures.41

As of 2010, Mexican pesticide policies made no men-
tion of children, or provisions to protect fetuses and
pregnant mothers.42 Between 2011 and 2015, Mexico
had the second highest number of human pesticide poi-
soning cases in Latin America.43

In its official country review of Mexico in 2015, under
the heading “Environmental Health'', the CRC expressed
concerns “that the State party has not taken sufficient
measures to address air, water, soil and electromagnetic
pollution, which gravely impact on children and mater-
nal health. The import and use of pesticides or chemicals
banned or restricted for use in LMICs, which particularly
affect Indigenous children in the state of Sonora, is also a
reason of deep concern.” The Committee specifically rec-
ommended that Mexico “prohibit the import and use of
any pesticides or chemicals that have been banned or
restricted for use in exporting countries.”44

In April 2018, the UN Special Rapporteur on Toxics
shared preliminary observations at the UN Permanent
Forum on Indigenous Issue’s (UNPFII) 17th session,
emphasizing that “Indigenous peoples such as the
Yaqui have suffered grave adverse impacts on their
health and dignity from the ongoing use of highly haz-
ardous pesticides. These pesticides are often imported
from countries that have banned their use domestically
because of uncontrollable and unreasonable risks.”45

In response, Mexico has begun to take official steps
to halt the importation of banned U.S. pesticides and
pesticides that are known to cause severe health
impacts. In 2019, V�ıctor Toledo Manzur, Mexican Sec-
retary of Environment and Natural Resources,
announced Mexico’s plan to prohibit import of banned
and dangerous pesticides.46 Although Mexico is on
track to eliminate the use of one harmful chemical (gly-
sophate) by 2024, it still authorizes other highly toxic
pesticides, including paraquat and dicamba, which are
banned in most other countries. Mexico still authorizes
more than 3,000 insecticides, herbicides, and fungi-
cides for agricultural, forestry, domestic, gardening,
urban, and industrial uses.47 Among them are at least
180 active substances classified as highly toxic in inter-
national agreements, including the Rotterdam Conven-
tion, and 111 which are prohibited in other countries
including the European Union.48
www.thelancet.com Vol 10 Month June, 2022
A moral obligation for policy change
Unquestionably, the moral obligation of the U.S. to
institute a uniform pesticide export policy should stem
from general principles of fairness and human decency.
There is little justification for allowing other countries
to use chemicals that we created but will not use our-
selves because we know are harmful. Some countries
may be able to recognize and exclude banned chemicals
from importation, while others lack the necessary legal
infrastructure, fiscal morality, human rights priorities,
or political will to handle them responsibly and ensure
marginalized communities are protected.49 The U.S.
can set a standard of global health leadership by recog-
nizing that FIFRA is morally flawed, and taking a legal
stance that U.S.-affiliated chemical corporations should
never profit from another country’s chemical negligence
at the expense of human life.

On the U.S. front, pesticide laws should follow science,
respect human rights, and withstand political change.
Assuming U.S. citizens are protected by simply banning
dangerous pesticides domestically does not follow scientific
logic nor respect human rights. Even if the U.S. success-
fully banned every harmful pesticide and strictly regulated
their uses domestically, pesticides do not respect borders.
Pesticides banned for U.S. citizens that are sprayed on
imported international crops can remain on food as resi-
due and end up in U.S. grocery stores.28,48 In 2019, sam-
ples from potatoes, squash, and chiles grown in the Yaqui
and Mayo valleys contained residues of pesticides that have
been banned for use, although in quantities that did not
surpass maximal limits for consumption.51 Regarding
other crops coming specifically from Yaqui territory in
Sonora, Mexico, and other places around the world where
banned pesticides are used, further toxicological studies
should be done to fully understand consumer risk.8 Thus,
sending harmful pesticides elsewhere internationally can
not only harm individuals in those countries, but also puts
U.S. citizens at currently unknown risk.28,50

As a member of UN international organizations
such as the UN Food and Agricultural Organization
(FAO) and the WHO, the U.S. and Mexico have sup-
ported an international policy which seeks "to protect
the health of consumers and to ensure fair practice in
the trade, [and] to promote coordination of all food
standards.” At the global level, there is solid scientific
evidence to establish or strengthen international, legally
binding pesticide policies like the UN Rotterdam Con-
vention to require importing and exporting countries to
protect the rights of everyone, including Indigenous
Peoples. We believe this global framework should go as
far as to make it illegal for any company to export a pes-
ticide or chemical that has been banned for domestic
use due to its known detrimental health impacts.

It is clear the continued trade of banned pesticides
disproportionately impacts Indigenous Peoples such as
Yaqui Nation. Like other forms of systemic racism that
11
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impact health, tackling environmental violence requires
system-level solutions, concrete policy change, and
more attention from the global medical community.
Thus, we propose the following five U.S. and UN policy
actions and two recommendations to the global medical
community to reduce environmental violence:

(1) Align global pesticide trade policies to the mini-
mum-standards within the UNDRIP to ensure
Indigenous rights to involvement in policy forma-
tion on issues that impact them, and protection
against all forms of anti-Indigenous racism, includ-
ing environmental violence.

(2) Amend the UN Rotterdam Convention to prohibit
countries from exporting pesticides that they have
banned domestically due to their known detrimen-
tal environmental and human health impacts

(3) Amend FIFRA to make the international export of
domestically banned pesticides illegal in the U.S.

(4) Establish or strengthen UN and U.S. policies to
ensure chemical companies properly label all pesti-
cide products so buyers and users throughout the
entire supply chain are aware of the risks involved
and proper safety protocols for their uses.

(5) Establish or strengthen UN and U.S. policies to
ensure proper training and personal protective pre-
cautions for global workers with occupational expo-
sure to pesticides.

(6) The global medical community should align their
advocacy for Indigenous health to the UN Declara-
tion on the Rights of Indigenous Peoples
(UNDRIP).

(7) The global medical community should prioritize
more academic resources toward further study,
understanding, and prevention of environmental
violence, in all its forms, against Indigenous Peo-
ples and other marginalized communities.

Environmental violence from banned pesticides is
well-documented, and the time for action is now. Pro-
tecting humans from dangerous chemicals should not
be defined by borders, profit, or political party lines. If a
pesticide is found to be unsafe for humans in the U.S.,
then it is unsafe for humans anywhere.
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