Neurobehavioral Effects of Pesticide Exposure in Ghildren
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here is increasing concern that the use of

pesticides in agriculture may be adversely
affecting farmworker communities, including
children. And this concern is well-founded.
Detectable levels of agricultural pesticides have
been documented in home dust, primarily in
agricultural areas, where farmworkers transfer
pesticides from their clothing and hands into
the home.! Moreover, biological markers of
pesticides have been documented in adults
and children in agricultural communities, and
levels of exposure are higher in residents of
agricultural communities than non-agricultural
communities.2 Furthermore, many farmworker
families do not recognize the seriousness of
pesticide exposures, have limited resources to
pay for preventive health care and do not trust
health care or government systems.?

Organophosphate pesticides are of great-
est concern due to their well-characterized
neurotoxic effects and persistence once in
the home. While the neurotoxic effects of
acute organophosphate pesticide exposure
are well established, chronic low-level expo-
sure is poorly characterized in adults, and
even more so in children. It is presumed that
children of farmworkers are exposed to pes-
ticides throughout development, which may
produce subtle health effects that would not
be detected by clinical examinations nor rec-
ognized by parents.

An ongoing research project conducted
through the Pacific Northwest Agricultural
Safety and Health Center is examining the
health effects from chronic exposure to
organophosphate pesticides in children to
determine if they are associated with current
home pesticide exposure and lifetime expo-
sure measures. Methods to assess neurobe-
havioral functioning in school-age children
and a measure of lifetime exposure to pesti-
cides have been developed. Children’s expo-
sure to pesticides from the parent’s work or
residence in an agricultural community will
be measured through dust samples collected
from the home. Children will complete the
neurobehavioral test battery a second time
one year later to obtain longitudinal data
that will be used to characterize develop-
mental progress and relate that progress to
exposure estimates.

Children More Vuilnerable
Children can have greater exposure to toxi-
cants than adults due to behaviors, such as
crawling on the floor and increased hand-to-
mouth contact, as well as to their greater
surface area relative to body weight.
Significant changes occurring in the brain
during early development through adoles-
cence make children especially vulnerable.
Evidence from animal studies clearly
demonstrates adverse effects of pesticides
on neurodevelopment.#*6

Evaluating Risk from Exposure
To assess risk to children it is necessary to
associate measures of exposure with adverse
outcomes, establishing a dose-response rela-
tionship. Studies examining pesticide expo-
sure in children have used a variety of meth-
ods to classify exposure, including: environ-
mental monitoring of indoor air, dust sam-
ples, and surface wipes; maternal and child
exposure measures, such as urinary metabo-
lites and acetyl cholinesterase level; and pes-
ticide source information, including pesticide
use, home inventory, proximity to agricultur-
al fields, and parental occupation.

Pesticide Effects in Children

A variety of methodologies have been devel-
oped to evaluate the health effects of pesti-
cides in populations ranging in age from pre-
natal to adolescent, and with varying expo-
sures to pesticides, including acute poisoning
incidents and chronic lifetime exposure.”

The majority of studies have focused on
the effects of chronic pesticide exposure,
either from parental occupation or living in
an agricultural community. These studies
were conducted in several countries and
used a variety of methods, but all demon-
strated deficits in performance, including
increased behavioral problems as reported
by parents, slower response speeds, visual
motor and visual spatial deficits, and deficits
in memory and learning.

Because of the rapid growth and develop-
ment of children, there is a need for longitu-
dinal studies to assess functional changes
over time. Moreover, functional effects of
early exposure may not become apparent
until later in life. Three longitudinal birth
cohort studies examining early exposure to
pesticides are currently underway: the Mt.
Sinai Children’s Environmental Health Study,
the Mothers and Newborns Cohort Study at
the Columbia Center for Children’s
Environmental Health,® and the University of
California Berkeley Center for the Health and
Assessment of Mothers and Children of
Salinas.? Both the Mt. Sinai and the
Columbia Centers are focused on residential
pesticide exposures in cohorts in New York
City. The CHAMACOS study follows Latino
mothers and children living in agricultural
communities in California, where 75% of the
homes have at least one household member
working in agriculture. Although there are
inconsistencies between the three studies
when associations between exposure and
outcomes are examined, more recent evi-
dence demonstrates a convergence of find-
ings across studies. Two studies have report-
ed an association between prenatal exposure
and pervasive developmental disorder
assessed by the Child Behavior Checklist.o

Conclusions

The methods used to measure pesticide expo-
sure and assess development and performance
in children varies across studies. Although
there are methodological inconsistencies, the
evidence suggests that pesticide exposures are
associated with performance deficits and an
increased reporting of developmental and
behavioral problems in children. The current
study will help to identify health effects associ-
ated with pesticide exposure in children living
in agricultural communities. ]
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To IRB or Not to IRB—
Can There Be Any Question?

James O’Barr

To assure that the highest quality health
care is provided to migrant and seasonal
farmworkers and their families, both the prac-
tice of evidence-based medicine and the uti-
lization of practice-based research are essen-
tial. When humans are the subject of study,
Institutional Review Boards (IRBs) are charged
with the responsibility for reviewing, approv-
ing, and monitoring the research to assure
their protection and ethical treatment.
However, research with mobile, marginalized
populations requires particular vigilance to
ensure that appropriate safeguards are in
place to protect their rights, safety, and wel-
fare, and to see that such elements as cultural
differences, language barriers, and literacy lev-
els are taken into account in research design.
Conventional IRBs, whether linked to academ-
ic or community institutions, are rarely conver-
sant with what is needed to work effectively
with migrant, low-literate populations, and
with the unconventional methods that must
often be employed to ensure informed con-
sent. Fortunately, the Migrant Clinicians
Network, long committed to serving farm-
workers and other mobile poor with just such
methods, stepped into the breach, creating its
own IRB in 1999.

When MCN took that step, Institutional
Review Boards were still a recent innovation,

and it is worth considering the sordid history
that preceded their introduction. Since antig-
uity, and across different cultures, healers have
been revered as persons with special knowl-
edge of the mysteries of life and death, and
the relationship between patient and physician
has held deep moral and religious significance.
Over time, the concept of medicine as a pro-
fession has taken hold, and science replaced
religion as the basis of medical practice.
Nevertheless, even as that practice has
evolved, the moral and ethical aspects of med-
icine have remained central to the under-
standing of what it means to be a member of
a health profession. In the twentieth century,
however, the explosive growth of scientific
knowledge, the increasing involvement of
government support for research, and the cal-
lous disregard for human life in scientific
research that culminated most notoriously in
the Nazi concentration camp medical experi-
ments, lent urgency to the need for outside
regulation and informed consent when
human beings are the subjects of research. In
1964, the World Medical Association made
recommendations, later codified and periodi-
cally revised as the Declaration of Helsinki, that
would govern international research ethics and
define rules for research combined with clini-
cal care, as well as for non-therapeutic

The Migrant Clinicians Network’s (MCN) TBNet project has been selected as the 2010 Border
Models of Excellence in Tuberculosis Surveillance and Control recipient by the U.S.-Mexico Border
Health Commission (USMBHC). At left, Deliana Garcia receives the award from Bertha Almendariz.
TBNet is a transborder patient navigation project that has transferred more than 4,000 individuals
under treatment for TB from the US to 60 different countries across the globe.

“TBNetis to be recognized as a vital and integral part of tuberculosis work along the U.S.-Mexico border.”
said Dan Reyna, M.S.S,, M.PA., General Manager, U.S. Section, USMBHC. “This recognition demonstrates
your organization’s exceptional leadership, innovation and determination,” Reyna continued.

“This recognition celebrates the 15 years that MCN and our dedicated colleagues have devoted to
Bl ensuring that health care justice is a reality for the mobile poor,” said Ed Zuroweste, MD, Chief Medical
4 Officer of MCN.

research. Two years later, Dr. Henry Beecher, a
Harvard Medical School anesthesiologist,
authored an article in the New England
Journal of Medicine examining 50 studies pub-
lished in the U.S. since 1945 that were what
he called “examples of unethical or question-
ably ethical studies.” One study that Dr.
Beecher did not include, because it was a
closely guarded secret, was the infamous
Tuskegee Study of Untreated Syphilis in the
Negro Male, which was conducted by the
U.S. Public Health Service from 1942 to 1972.
Terminated only as a result of a leak to the
press, the Tuskegee Study led to the Belmont
Report in 1979, and the establishment of the
Office for Human Research Protections in the
Department of Health and Human Services. It
also led to federal regulations requiring
Institutional Review Boards for protection of
human subjects in studies funded by DHHS.
For Americans, with our famously short
attention spans, the Tuskegee Study may seem
like ancient history. Certainly the words of the
national director of the study, attempting to
justify the refusal to provide treatment once
penicillin was discovered in the 1940’s, are
from another era, if not another ethical uni-
verse: “The men’s status did not warrant ethi-
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