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ABSTRACT

Background Given Texas’ mild climate and the resultant nuisance and destructive pests, farmers,
commercial exterminators, golf course managers, parks and recreation departments, schools,
highway departments, public heaith agencies, utility companies, and others often use pesticides. The
public health impact of occupational related pesticide exposures has largely been unknown since
occupational pesticide poisoning cases had historically been under-ascertained. This purpose of this
project was to enhance a systematic occupational pesticide exposure surveillance system to collect,
analyze, interpret, and disseminate occupationa! pesticide exposure data. The timely collection and
dissemination of such data are vital to preventing occupational pesticide exposure-related illness.

Methods From 2002 to 2006, the Texas Department of State Health Services (DSHS) Pesticide
Exposure Surveillance in Texas (PEST) Program, as part of the Sentinel Event Notification System for
Occupational Risks (SENSOR) program collected data on occupationally related pesticide exposures.
Occupations at-risk and associated risk factors for occupational pesticide exposure were identified
and outreach efforts ensued; relationships with appropriate partners were made and data were
collected and analyzed in a standardized manner. As of January 1, 2004, the PEST Program added
disinfectants to its case definition. In addition to the pesticide surveillance activities a survey of Texas
Farmworkers was conducted to assess whether they had received Worker Protection Standards
(WPS) training and whether those who received the training understood the pesticide training
objectives.

Results During the 4-year funding period, fiscal years 2002-2006, the Pesticide Exposure and
Surveillance in Texas (PEST) Program processed 1,501 reports of suspected pesticide exposure;
76% of which were work-related. The majority of reports (79%) were obtained from the Texas Poison
Center Network (TPCN). From 2002-2005 there were 524 confirmed (acute pesticide exposures
classified as definite, probable, possible or suspected) work-related exposures. Three-fourths of the
exposures were classified as low-severity and severity was high in 1.5% (8) of the exposures; three of
the eight high-severity cases involved pyrethroids. The agricultural industry had the most exposures
(18%) with Farmworker as the occupation with the most pesticide-related illnesses (n=38). With
respect to pesticide-related iliness, Janitors/Cleaners (n=36) and Pest Control Occupations (n=36)
both were a close second. Disinfectants were associated with 29% of confirmed work-related
exposures. Eighty-six percent of pesticide exposures involved exposure to 1 chemical class. Of these,
the chemical class Other accounted for 131 exposures, followed by Pyrethroids and pyrethrins, which
together accounted for the 94 single-chemical class exposures, but were involved in the highest
number of ilinesses associated with 2 or more chemical classes (28%). Inorganic Compounds and
Organophosphates each were associated with 14% of all pesticide exposures. Reports of confirmed
acute occupational pesticide exposures that occurred in calendar years 2002-2005 increased from
106 in 2002 to 157 in 2005. This increase was attributable to improved ties with the Texas Poison
Center Network (TPCN) which also enabled the capture of disinfectant related exposures. Conducting
surveillance on disinfectant related exposures also captured exposure information on an entirely
different worker population, the Service Occupations — primarily cleaning (16%) and food preparation
workers (11%). Further, the number of females identified in occupational pesticide exposures
increased; 71% of the people exposed to disinfectants in the Professional and Related Service
industry were female. Improved coordination with the TPCN also reduced the median latency
between when an event took place and the report was received. The median latency was reduced
from 202 days in 2002 to 3 days in 2005. With respect to the Farmworker survey, 29% of the workers
interviewed reported that they had received safety training in pesticide use with 23% indicating that
they had received Worker Protection Standard training. Only 17% of the Farmworkers interviewed
reported that they had been trained in pesticide use or safety in the last five years.
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Conclusions Incorporating data from Poison Centers can enhance the ability to capture cases of
occupational pesticide exposure. Improved reporting can reduce the time interval from when the
exposure occurred until the report is received; thereby, improving the ability to triage cases in a timely
manner. Timely triage — which improves the capacity to conduct follow-up interviews, obtain medical
records, and conduct field investigations - is critical to identifying the causes of exposure so effective
prevention strategies can be developed and implemented. The involvement of pyrethroids and
pyrethrins in a large number of exposures and in 37% of the exposures classified as high-severity is
concerning. These pesticides often are marketed as a “safe” alternative. Precautions may be ignored
when dealing with a pesticide considered “safe” compared to other “less safe” alternatives. The
inclusion of disinfectants exposures revealed an entirely different worker population that was being
exposed to pesticides; many disinfectants are classified by EPA in the highest toxicity ciass-I. The
ubiquitousness and familiarity of disinfectant products likely serves to increase the potential for
misuse; familiarity may lead to a perception of “safe” which in turn resuits in a general lapse in the
taking of precautions. Surveillance findings from disinfectant exposures underscore the need for
education regarding the health risks associated with the improper use of bleach and chlorine
products. Funds used to support this project enabied the identification of emerging pesticide
problems such as pesticide poisoning in retail establishments, unintentional lindane ingestions, and
pesticide poisonings among working youth. The data collected under this cooperative agreement
were used to generate numerous bilingual educational materials for targeted workers as well as a
brochure to assist healthcare providers recognize and identify acute pesticide-related illness. Data
collected under this cooperative agreement also contributed to the publication of 8 articles, and 1 in-
press, over the 4-year funding period. Pesticide exposures that met the criteria for field investigation
lead to interventions to change pesticide use practices and/or modify regulation (Calvert G., et. al.,
2001).

m
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Significant Findings

Pyrethroids
Pesticides in the “Other” category, which encompasses a wide variety of pesticides, were involved in

28% of work-related exposures. Individually, Pyrethroids and Pyrethrins were involved in 23% of all
exposures, and of the work-related pesticide exposures involving more than 1 chemical class,
pyrethroids and pyrethrins were the most commonly reported pesticides (28%). The high percentage
of exposures associated with these pesticides is of particular concern as they often are perceived as a
“safe” alternative to other pesticides. This perception of “safe” may be related to the natural origin of
these pesticides — pyrethrins are extracted from dried chrysanthemum flowers and pyrethroids are
synthetic chemicals structurally similar to pyrethrins; both are classified as insecticides of biological
origin. People who perceive natural chemicals as “safe” may disregard standard precautions,
thereby increasing their risk of exposure. Many pyrethroid formulations may cause moderate to sever
health effects; this is evidenced by the fact that three of the eight high-severity cases that were
investigated involved pyrethroids. While they may be less toxic than some other choices, they still
can be toxic when not used properly. Increased education on the potential hazards associated with
the improper use of these products is warranted.
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Worker Protection Standards Training

Based on the resulits of the Texas Farmworker Protection Survey that the program conducted, the
majority of Texas farmworkers do not appear to be receiving the required EPA Worker Protection
Standards training. Only 28.6% of the farmworkers surveyed reported ever having received training in
pesticide use and safety. Additionally, only 17% of the farmworkers interviewed in this survey reported
that they had been trained in pesticide use or safety in the last five years. The results of the survey
also suggested that agricultural employers did not appear to be following some of the guidelines of

WPS such as providing pesticide application and emergency notification. Communication barriers
between farmworkers and supervisors, farm owners, and/or crew chiefs were identified as contributing
to poor pesticide management.

Case Ascertainment

During the 4-year period from 2002-2005 there was an overall improvement in case ascertainment
which we attribute to the improved ties with the Texas Poison Control Network (TPCN). The number
of confirmed occupation pesticide exposures rose from 106 in 2002 to 157 in 2005. Another factor
which contributed to the apparent increase in case ascertainment was the inclusion of disinfectant
exposures in the case definition. The inclusion of these products provided exposure information on
an entirely different worker population — Wholesale/Retail workers and Professional and Related
Service industry workers — the percentage of total pesticide related exposures among each of these
populations differed from those received by agricultural workers by only one percent. The inclusion of
disinfectant exposures also increased the number of females found to be occupationally-exposed to
pesticides as 71% of the people exposed to disinfectants in the Professional and Related Service
industry were female. This outcome is also evidenced by the increase of disinfectant-related
exposures in service occupations 2004-2005.

Improving ties with the TPCN also resulted in a marked reduction in the time interval from when the
event took place until the report of the event was received with a reduction in the median latency
between when the event took place and the report was received from 202 days in 2002 to 3 days in
2005. The reduction in the latency period enabled PEST staff the ability to triage cases in a timely
manner thereby improving the capacity to conduct follow-up interviews, medical record ascertainment,
and field investigations.

Education and Partnerships

In March 2006, PEST staff alerted NIOSH and EPA partners regarding an increase in pesticide
exposures among Wal-Mart employees around the state. Program staff then notified Wal-Mart
Corporate Safety and Risk Management staff by phone and written communication. Staff provided
Wal-Mart with aggregate data regarding exposures in the retailer's stores; the 2 groups met to discuss
prevention strategies in July 2008. Currently, Wal-Mart staff plans to present pesticide safety talking
points to garden store managers in the Southwest region of the U.S. The corporation also plans to
improve training and raise awareness among employees about chemical safety in general.

The first Regional Ad-hoc Pesticide Exposure Surveillance Steering Committee was created in 2004
to address pesticide exposure in a tri-state region. The committee is comprised of public health,
agriculture, industry, labor, and academic representatives from El Paso, New Mexico, and NIOSH.
Two representatives from Juarez, Chihuahua joined the committee in 2005.

PEST staff created a semi-bilingual (English-Spanish) brochure to serve several audiences including
health providers and workers in high-risk occupations. Additionally, 4 postcards (2 bilingual

\%
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English/Spanish) were created for healthcare providers, occupations that use disinfectants,
agricultural labor and home safety for persons who work with pesticides. Staff also presented and
participated in health fairs, seminars and other conferences around the state. In the past 4 years, the
PEST Program has met with migrant clinicians, several farmworker unions, and increased
communication with the TWCC Occupational Safety Outreach Coordinator to share industry and
occupational information. Outreach has also targeted children of agricultural workers, who often work
in the fields themselves.

vi
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TRANSLATION OF FINDINGS

The inclusion of disinfectant exposures in the case definition provided exposure information on an
entirely different worker population — Wholesale/Retail workers and Professional and Related Service
industry workers. Additionally, the inclusion of disinfectant exposures also increased the number of
females found to be occupationally-exposed to pesticides as 71% of the people exposed to
disinfectants in the Professional and Related Service industry were female. Identifying worker
popuiations at risk is necessary to develop intervention strategies and activities for prevention.
Improved labeling as well as educational outreach activities that emphasize the hazards associated
with improper use of disinfectants and that target these worker populations would serve to reduce
exposures.

Involving Poison Center Networks in the surveillance of occupational pesticide exposures was found
to be critical to improving case ascertainment. Additionally, the marked reduction in the time interval
from when the exposure occurred until the report is received improved the ability to triage cases in a
timely manner; improving the capacity to conduct follow-up interviews, medical record ascertainment,
and field investigations. Timely follow-up is important to identify the causes of an exposure which is
critical to the development of effective prevention strategies.

Identifying the involvement of pyrethroids and pyrethrins in a large number of exposures and in 37%
of the high severity exposures that were investigated is of particular concern. These pesticides often
are perceived as a "safe” alternative pesticide and the biological “natural” origin of these pesticides
may contribute to this perception. While they may be less toxic than other pesticides, many pyrethroid
formulations may cause moderate to sever health effects and can cause harm when not used
properly. Activities that emphasize the potential hazards associated with the improper use of these
products would help reduce exposures.

OUTCOMES/RELEVANCE/IMPACT

This project has demonstrated the value of including Poison Centers in the surveillance of
occupational pesticide exposures. Enhancing the relationship between the Poison Centers and the
pesticide surveillance system not only improves case ascertainment it also improves the timeliness of
case identification which is critical to case follow-up.

Including disinfectants in the case definition identified additional worker populations ~ a large portion
of which are female — that could be targeted for interventions. Exposures associated with these
products (which often are misused) are not captured under the historic case definition for pesticide
exposure. The ubiquitousness and familiarity with these products only serves to increase the
potential for misuse as precautions may be circumvented if a chemical is perceived as safe.
Precautions also may be ignored when dealing with pesticides considered “safe” compared to other
“less safe” alternatives. Educating workers and the public on the potential hazards associated with
improper use of any pesticide ~ including disinfectants and pesticides advertised as “safe” could
reduce exposures.

Vil
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BACKGROUND

According to the National Agricultural Statistics Service (NASS), in 2002, Texas had 130 million acres of total
farmland with the largest amount of farmland designated as cropland (38 million acres) in the U.S. (NASS,
2004). Agriculture is a major industry in Texas with the market value of agricultural products worth more than
14 billion dollars (NASS, 2004). Texas also ranks number one nationwide in the production of cotton. To
maintain the large agricultural industry in Texas most farm owners find it necessary to use pesticides. Further,
pesticide application to cotton is three to five times greater per hectare compared to other products (USGS,
2003). In Texas, the potential for workers to be exposed to pesticides is not limited to agricultural occupations.
Given the mild climate and the resultant nuisance and destructive pests, many commercial exterminators, golf
course managers, parks and recreation departments, schools, highway departments, public health agencies,
utility companies, and others often use pesticides. Although there are 3,000 licensed pest control applicators
in Texas, applications often are made by untrained personnel who are unfamiliar with the pesticide. The public
health impact of occupational related pesticide exposures has largely been unknown since occupational
pesticide poisoning cases had historically been under-ascertained. The purpose of this project was to enhance
a systematic occupational pesticide exposure surveillance system to collect, analyze, interpret, and
disseminate occupational pesticide exposure data. The timely collection and dissemination of such data are
vital to preventing occupational pesticide exposure-related illness. Additionally, the surveillance of occupational
pesticide exposures can serve as an early warning system for any harmful effects not detected by the
manufacturer during the testing of pesticides.

From 1987 to 2006, the Texas Department of State Health Services (DSHS) received funding from the
National Institute for Occupational Safety and Health (NIOSH) under SENSOR cooperative agreements to
conduct surveillance of occupational pesticide exposures. With technical guidance and funding support
provided by NIOSH, the Pesticide Exposure Surveillance in Texas (PEST) Program collaborated with NIOSH,
EPA, and other states to identify occupations at-risk for occupational pesticide exposure and to collect data on
occupational related pesticide exposures. This project enabled the PEST Program to improve its ability to
systematically collect, analyze, and interpret information on occupational pesticide exposures by enhancing
case ascertainment through strengthened ties with other entities. The information collected through this project
was used to produce educational materials pertaining to methods of prevention and the fully bilinguat staft
(Spanish-English) enabled DSHS to conduct culturally appropriate presentations to and establish dialogue with
at-risk populations that are traditionally overlooked (migrant farmworkers). Exposures identified through the
surveillance activities that met the criteria for field investigation produced information necessary to identify
interventions necessary to change pesticide use practices and/or modify regulation (Calvert G., et. al., 2001).
Funds used to support this project also enabled the PEST Program to identify emerging pesticide problems
such as pesticide poisoning in retail establishments, unintentional lindane ingestions, and pesticide poisonings
among working youth. This report summarizes the final SENSOR funding period beginning September 30,
2002 and ending September 29, 2006.

SPECIFIC AIMS FOR THE FINAL GRANT PERIOD (2002-2006)

The five specific aims for the PEST Program for the 2002-2006 final SENSOR funding period pertain to three
main categories: |) Case Ascertainment, Il) Data Collection and Analysis, ang Hl) Education and Partnerships.

|. Case Ascertainment
« Enhance and perfect case ascertainment methods by strengthening existing ties with Texas
Department of Agriculture (TDA) and Texas Poison Control Network (TPCN) and establishing
partnerships with migrant clinics.

Il. Data Collection and Analysis
¢ Conduct a follow-up interview with reported case and collect medical information associated
with the exposure (if treatment was sought).
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+ Continue to conduct rapid follow-up field investigations (in collaboration with partnering
agencies) and use the resuits for targeted prevention efforts.

o Conduct ongoing data analysis and distribute summary reports, including professional journal
publications.

lll. Education and Partnerships
» Develop new bilingual and culturally sensitive educational materials and provide pesticide safety
training and other interventions to targeted populations and at-risk communities.

PROCEDURES/ METHODOLOGY

I. Case Ascertainment

The PEST Program has adhered to the same case definition and classification for acute pesticide-related
poisoning since 1998, the year that this definition was finalized [Calvert et al., 2001]. To summarize the case
definition, specific information regarding the pesticide involved, health effects and consistent association
between health effects and the known toxicology of the pesticide is required to determine a classification status
of definite, probable, possible, or suspicious; an exposure is considered confirmed if it has one of these 4
classifications. A classification of Suspicious is limited to exposure reports lacking toxicological association
data to the pesticide because there are fewer than 2 published cases or epidemiologic studies linking health
effects to exposure available [CDC, 2000a). The PEST Program actively collects suspected work-related
pesticide exposures. Non-occupational pesticide exposures are processed with the exception of poison control
reports. The PEST Program queried poison control reports regardless of occupational status when
investigating potential hazards or emerging trends (Alarcon, 2005, CDC, 2003; Forrester, 2003].

Prior to 2004, PEST limited surveillance to the FIFRA definition of pesticides, which includes but is not limited
to herbicides, insecticides, rodenticides, repellents, fumigants, and fungicides. The PEST Program
incorporated disinfectant exposure in its case definition in 2004. California was the only state conducting
surveillance for acute occupational disinfectant exposures until the Michigan and Louisiana surveillance
programs began collecting data on disinfectants in 2002. Results from a study of US and California data for
1993-1998 identified a major data gap (presented by poison control data) and strongly recommended that
states monitor these exposures, which were found to present a higher risk to working youths than adults
(Brevard et al., 2003).

Reporting and Investigatory Authority for Occupational Pesticide Poisoning

The Texas Qccupational Conditions Reporting Act, Health and Safety Code, Chapter 84, House Bill 2091,
passed in 1985 and the accompanying Texas Administrative Code Chapter 99 requires physicians, laboratory
directors, and other health professionals to report acute occupational pesticide poisoning to the state public
health agency (Appendix A). In addition to authorizing DSHS to collect information including medical records,
the law authorizes coilection and analysis of environmental and biological specimens. Medical records are
crucial in providing key health related information and often identity the pesticide agent, occupational and
contact informaticn critical to successful follow-up interview, and ultimately complete case classification. At the
same time, workers who seek care often do not provide the physician with a history of pesticide use anc often
the presenting symptoms may be nonspecific mimicking other illnesses such as the flu, a stomach virus or
food poisoning.

The Texas Poison Center Network (TPCN)

The TPCN is a network that consists of six poison contro! centers located in Amarillo, Dallas, El Paso,
Galveston, San Antonio, and Temple. DSHS funds the 6 centers, and through language in the contractual
agreements requires reporting of pesticide exposures to the PEST Program. From 2002-2004, TPCN reports
were received quarterly, and depended on the technological capability of 1 center to combine all 6 centers’
data. This information would be posted to an FTP site, which PEST accessed to download reports in MS
Access. In 2005, the PEST Program began receiving TPCN reports twice weekly, with the exception of
technological problems and absence of personnel.
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In addition to DSHS, which has some regulatory authority related to vector control, the Texas Department of
Agriculture (TDA) and the Structural Pest Control Board (SPCB) are state agencies with pesticide regulatory
authority in Texas. DSHS has a formal memorandum of understanding (MOU) with both of these agencies
(Appendix A). TDA is the state’s primary pesticide regulator. In addition te regulating pesticide labels, use, and
applicator’s training, TDA regulates agricultural pesticide applications in Texas. TDA pesticide inspectors often
are the first to receive notification of agricultural-related human pesticide exposures. SPCB regulates
structural pesticide applications, enforces the state's public school integrated Pesticide Management (IPM)
policy, and licenses commercial applicators. PEST staff continued to work reciprocally with SPCB enforcement
staff by referring human exposure cases and following-up on their agency's reports to PEST. Reporting
reminders and current staff contact information were faxed to TDA offices statewide annually, from 2002-2006.
Staff also met with TDA and SPCB central office (Austin, TX) staff annually to discuss reciprocal reporting
needs and methods to improve communication between agencies to enhance investigation outcomes and
information exchange. The PEST Program has also worked with the Occupational Safety and Health
Administration (OSHA) for occupational health referrals and inquiries.

Other Reporting Sources

Data reporting relationships exist between DSHS PEST and the Texas Workers’ Compensation Commission,
DSHS Vital Statistics, the Texas Boll Weevil Eradication Foundation, and the 11 federally funded migrant
clinics. These clinics are potential sources of case reports in a population of particular interest -- migrant farm
workers. Although TDA reports exposures of migrant workers, many migrant workers will not report pesticide
exposures related to misuse, misapplication, or violation of the worker. Other DSHS programs have reported
exposures. Self-reports are rare, but are accepted in the surveillance system.

Il. Data Collection and Analysis

Upon receiving a report, staff initiated contact with the exposed individual or a proxy for a brief interview to
obtain details on the event. If the individual sought medical care, records were requested. In August 2006,
NIOSH required Institutional Review Board (IRB) review of states’ surveillance protocols. The PEST Program
received IRB approval, and interviews were then preceded with a summary of the surveillance initiatives and a
request to participate according to [RB protocol.

Interviews were conducted using a questionnaire developed from the SPIDER surveillance database, which
organized information for approximately 148 standardized variables. The questionnaire is continually updated
as variables are modified systematically (Appendix B). Staff conducted interviews in Spanish as needed.
Health effects data from medical records were transcribed into the questionnaire according to signs and
symptoms. Information was then evaluated according to the 3 case classification categories: exposure, health
effects, and cause. The exposure also was evaluated to determine iliness severity (full definition: CDC, 2001).
The 4 severity categories are: low severity, for minimal exposures that resolve quickly; moderate severity for
exposures that are not life threatening, but that are more pronounced with systemic health effects; and high
severity for exposures that are life threatening or that result in significant residual disability. The high severity
category also includes fatalities.

During the interview, staff requested permission to contact the individual's employer or supervisor, as needed.
Occasionally, employers were contacted to discuss prevention and/or training needs in the workplace. A staff
toxicologist was available for consultation with workers or employers. For exposure events that involved
potential regulatory violation, PEST staff facilitated contact between individuals/employers and the appropriate
regulatory agency.

Exposure events invoiving 4 or more workers, hospitalization or death, or that represented a repeating problem
at the same workplace, met the NIOSH criteria for consideration for field investigation. Additionally, an event
involving injured workers despite adherence to pesticide labeling instructions also met these criteria (Appendix
B). During field investigations, pesticide safety consultations and workplace evaluations were provided to
employers and workers to enhance overall worker safety and prevent future occurrence.
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Evaluation of EPA’s Worker Protection Standards (WPS)

As part of our SENSOR Pesticides project, we received supplemental EPA funds to evaluate the Worker
Protection Standards (WPS). The revised federal WPS, which took effect in 1995, sets requirements for
employers of pesticide handlers and agricultural workers. We surveyed 210 farmworkers in 3 regions of the
state between 1999 and 2001. Data analysis and presentation of the survey results were concluded in 2004.

Data Analysis

Pesticide exposure data were collected, queried, and organized in MS Access and Excel and entered into the
SPIDER Visual FoxPro database. Fiat files from SPIDER were analyzed in Excel and SPSS for reports and
data requests. All data were sent electronically to NIOSH on an annual basis and contributed to the national
aggregate database (http:/www?2.cdc.gov/niosh-sensor-pesticides/search.asp). Personal identifiers were
removed automatically by reporting mechanisms integrated in the SPIDER database. Occupational and
Industry information were collected and coded according to the 1990 Bureau of the Census codes. Agriculture
industry codes are defined as 010 farming; 011 livestock; or 030 agriculture services. All pesticide exposures
reported during the final funding period September 30, 2002 to September 29, 2006 were used to evaluate
case ascertainment. Data were confined to work-related pesticide illness classified as definite, probable,
possible or suspicious that occurred during the calendar years 2002-2005 for the remainder of analyses in this
report unless otherwise stated. Disinfectant exposures were formally included in follow-up protoco! beginning
January 1, 2004.

lll. Education and Partnerships

We developed working relationships with the regulatory agencies responsible for worker safety and health and
pesticide misuse/misapplication. When a report is received from the TPCN, a health care provider, or another
(non-regulatory) source, PEST staff notified the appropriate regulatory agency if any information obtained
during the course of follow-up suggested the presence of imminent danger, misuse, misapplication, or potential
violation of the worker protection standard. The field investigation initiative demonstrated that intervention was
feasible and has provided unique opportunities for prevention. Conducting telephone interviews with all
reported cases provided frequent opportunities for individual education and providing tips on prevention of
pesticide illness in the future. Pesticide-specific informational letters, written for lay people were available and
offered to individuals during the interview. Letters were translated to Spanish as needed.

The first Regional Ad-hoc Pesticide Exposure Surveillance Steering Committee was created in 2004 to
address pesticide exposure in a tri-state region. The committee was comprised of public health, agriculture,
industry, labor and academic representatives from El Paso, New Mexico, and NIOSH. Two new
representatives from Juarez, Chihuahua joined the committee in 2005. The steering committee has met
approximately twice a year to discuss program updates, emerging trends and ideas for effective outreach to
the region's farmworker population.

PEST staff developed bilingual educational literature for reporting partners and the general public. A Pesticide
Poisoning Reporting brochure providing detailed information on how to recognize and report incidents of
pesticide exposure was developed specifically for health care providers (Appendix C). Our website is in
English and Spanish. A second reporting brochure providing guidance on what should be done in the event of
a pesticide exposure was developed for the general public. To facilitate reporting we developed a bilingual
pesticide incident report form that health care providers could submit by fax 24 hours a day. Finally, we
developed bilingual safety and prevention materiais for workers who routinely handle pesticides as part ot their
job. We also worked with the Farmworker Justice Fund on an additional project to provide bilingual pesticide
prevention training to migrant clinicians and promotoras (lay health care providers) throughout Texas.
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RESULTS AND DISCUSSION
I. Case Ascertainment

Over the 4-year period September 30, 2002 through September 29, 2006, the PEST Program processed 1,501
reports of suspected pesticide exposure. Seventy percent of these reports were work-related. There were 639
confirmed work-related pesticide illnesses reported for the 4 fiscal-year period (report year, Figure 1). Unless
otherwise stated, results and discussion from this point forward will address confirmed acute occupational
pesticide exposures that occurred (N=524) during calendar years 2002-2005 (Figure 2).

Figure 1. Case Ascertainment for Pesticide

Exposure in TX, Reported Figure 2. Confirmed Acute Occupational

Pesticide Exposures in TX, Event Years
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TPCN reported the majority (79%) of these confirmed cases. The Texas Workers' Compensation Commission
(TWCC) was the second-highest (8%) reporting source, followed by the TDA (6%). All other sources were
responsible for iess than 2% of the confirmed work-related illnesses. Figure 3 shows the improvement made in
decreasing lag time between exposure and report dates. In February 2005, PEST began receiving TPCN
reports approximately twice a week. Previously, we received TPCN reports between 3 and 6 months following
exposure date. The median difference between exposure date and report date for persons exposed in 2002
was 202 days, compared to 3 days in 2005.

Figure 3. Median Latency between Event and Report Dates by Exposure Year
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ll. Data Collection and Analysis

Industry information was unknown for 17% of the cases. For those employees whose industries were known,
18% were employed in the agricuiture industry (figure 4). The wholesale and retail industry (collapsed)
represented the second highest industry, along with the Professional and Related Services industiry with 17%
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of the cases each. The occupation with the most pesticide-related illnesses was farmworker (n=38), followed
by Janitors/Cleaners (n=36) and Pest Control Occupations (n=36).

Figure 4. Acute Occupational Pesticide Exposure by Industry
2002-2005

Fifty-eight percent of the cases sought medical attention (medical care was unknown for 2% of the cases), with
37% going to the emergency room, and 5% required hospitalization. Eight percent (n=40) of the cases did not
seek healthcare, nor did they consult poison control; the industry with most workers not seeking heaithcare
was agriculture (33%). Sixty-eight percent of agricultural employees sought medical attention. Within the next
3 industries with highest incidence of exposure illness, 61% of workers in the Business/Repair, Personal and
Entertainment Services sector sought medical care; 58% of employees in the Professional Services sector
sought medical care; and only 42% of wholesale and retail industry workers sought medical care. Overall, the
health effects category reported most was neurological (57%), followed by gastrointestinal effects (42%), and
respiratory effects (40%). Ocular and dermal health effects were reported in 32% and 28% of the exposures

respectively.
DEMOGRAPHICS

The mean age for ali workers was 34 years. Age was unknown for fewer than 6% of all workers. Thirty two
percent of all workers were females. The Professional and Related Services industry was the sole industry
where females outnuinbered males (71%). Exposure was distributed somewhat evenly for all exposed
workers, up to age 44 (range 22-25% of all cases), yet there were industry differences. Thirty-five percent of
workers age 19 and under were employed in the wholesale/retail industries. The youngest worker was age 14
and employed in agriculture. Employees aged 65 years and older comprised 2% of all cases. The agriculture
industry had the largest percentage of workers age 55-64 (28%5). Race and ethnicity were unknown for 15% of
the cases. The majority of workers were white (79%), and 307 of workers reported Hispanic ethnicity. Four
percent of employees were African-American, and 1% (n=6) were Asian or Pacific Islander.

Eighty-six percent (n=451) of the work-related pesticide illnesses involved exposure to 1 pesticide chemical
class (Figure 5) The chemical class “Other” includes pesticides ranging from the EPA toxicity class 1
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disinfectant Ster-Bac, commonly used in the food service industry, to the insecticide Termidor SC (active
ingredient Fipronil), commonly used for termite applications. Pesticides in the “Other’ category were involved in
28% of work-related exposures. Exposures to Pyrethroids and Pyrethrins (separately) were involved in 23% of
all exposures, and of the work-related pesticide exposures involving more than 1 chemical class, pyrethroids
and pyrethrins were the most commonly reported pesticides (28%). Both Inorganic Compounds (which include
sodium hypochlorite, chlorine, etc.) and Organophosphates were involved in 14% of work-related exposures.

Figure 5. Acute Occupational Pesticide Exposure by Chemical Class, TX 2002-2005
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Case activity was unknown for 9% of all exposures. Workers were conducting regular work activities not
involved with pesticide application, transport or mixing/loading in 45% of exposures; workers involved with
pesticides accounted for 47% of exposures. Personal Protective Equipment (PPE) use was collected for 218
workers. Forty-four percent of workers directly involved with pesticides were not wearing any PPE. Among the
Service occupations and Farm, Forestry, and Fishing occupations work activity at time of exposure that
consisted of pesticide application, transport or mixing/loading was greater than regular work duties not involved
with pesticide application (61% and 78% respectively). Exposure during regular work duties not involved with
pesticide application, transport, etc. was greatest in the Managerial, Professional and Administrative and
Technical Sales occupations (n=83, 75%).

LOCATION AND DATE

. Figure 6. Frequency of Confirmed Acute

Table 1. Exposures by Application Site | i Pesg%'g?fg@gs”’es by Month
EVENT SITE N % £
Agricultural 97 19% & 60
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Commercial Facilities 11 21% or—rT 17T T T T TT 1-TT |
Other 63 12% 1234586789 101112
Unknown 130 25% Month Exposed

|__Total 524 100% | .

The sites of pesticide application and exposure can identify potential exposure risk for persons at both sites,
although in most cases application and exposure site are the same. Table 1 lists the pesticide application sites.
Commercial facilities were the event site of 21% of occupational pesticide exposures. Of the commercial
facilities, 17% of all occupational exposures occurred in retail and service establishments. Pesticide
applications at agricultural sites accounted for 19% of occupational exposures. The majority of agricultural site
pesticide applications affected on-site workers (80%), however, there were ten occupational (and over 60 hon-



TX SENSOR-Peslicides 2002-2006 8
Final Progress Report Scientific Report

work-related) exposures at an elementary school and 9 occupational exposures at other non-agricultural sites.
There were 30 exposures in schools, and 12 work-related exposures in hospitals. Application site was
unknown in 25% of the cases. Figure 6 above shows frequency of exposures by month for the 4-year period.
Exposures increased dramatically in April and peaked in May, with fluctuation a slight spike in August. A final
increase occurred again in September, and decreased to fewer than 40 in the winter.

DISINFECTANTS

Follow-up for disinfectant-related exposures began for work-related reports dated January 1, 2004. Despite
the inclusion of all confirmed disinfectant exposures reported during the final 2 years of this project period,
disinfectants were responsible for 29% of all cases. Figure 7 shows the impact of the consistent inclusion of
follow-up for disinfectant-related exposures beginning in 2004, when disinfectant-related exposures doubled
from the previous year.

Figure 7. Case Ascertainment for Disinfectant-Related Exposures 2002-2005
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Case Studies for Disinfectants

An 18 year-old male busboy at a national franchise restaurant was overcome by fumes as he cleaned the
restroom toilet with bleach and a toilet bowl cleaner. He was only wearing gloves. He experienced burning
eyes, tears, coughing, nausea and vomiting. He went to the hospital 2 days following the exposure, and signs
were wheezing/rhonchi, and difficulty breathing; the diagnosis was toxic effect other gasses. The physician
directed that he return to work in 3 days. Medical records showed no indication of workers' compensation
notification.

A 47 year-old female cleaning technician at a hospital placed an open bottle of Quat 256 (active ingredient
quaternium 12) on a cart and it splashed in her eyes, face, hair and tongue. She rinsed her eye immediately
with water. Signs and symptomns from the exposure included erythema to eyelids and eye irritation;
sclera/cornea reddened, and dermal pain to her face. She was diagnosed with corneal abrasion

Table 2 shows a breakdown of occupational category with respect to disinfectant and other pesticide
exposures. Service occupations, which include custodians and cooks, were impacted the most by disinfectant
exposures (n=58) and overall accounting for 24% of all exposures; and disinfectant exposures increased over
300% from 2003 to 2005.

The majority (60%) of disinfectant-related exposures occurred during activity directly involved with pesticides:
either application, mixing/loading, transporting, repairing equipment, or a combination of these. This is
cansistent with the type of disinfectant exposure: 48% of exposures occurred through contact. Thirty-six
percent of exposures were indoor air-related. Twenty-six percent of cases involved exposure while completing
regular work duties not involved with applicalion.
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Table 2. Exposure to Disinfectants 2002-2005 by Occupational Category
2002 2003 2004 2005 E
Occupalional Categories | All Disin- Al Disin- | Al - Disin- All Disin- TOTAL
(BOC 1990) Other | fectant . | Other | fectant | Other | fectant | Other | feclant. %
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Total 09 o= 7 o5 F a2y 87 . 52 91| . 66 524 | 100%
SEVERITY

Of all 524 exposures, there were eight cases classified as high severity and 67 cases were classified as
moderate. More than three-fourths of the cases were low severity.

High severity cases not involved in pesticide application

Among three of the eight high severity cases, the individuals were not involved in the pesticide application
process. The first case was a 46 year-old male prison maintenance worker who was exposed to Suspend SC
after an exterminator fogged a work area. Exposure occurred when the worker entered the contained area and
become ifl. He was hospitalized for three days with signs and symptoms of fatigue, dyspnea, chest pain,
headache, memory loss, muscle pain, nausea, and vomiting.

Another case involved a 46 year-old male construction contractor working at a small airport where the
pyrethroid permethrin had been applied 2 days earlier for termites. The worker was exposed to the still-wet
pesticide on the floor of the hangar through clothing and skin contact. He sought medical treatment at his
physician's office with signs of dyspnea, upper respiratory tract irritation, blurred vision, diarrhea, nausea, pain,
and vomiting. He subsequently missed 2 weeks of work. Prior to developing symptoms, the worker was not
aware of the application. He specifically requested no follow-up with personnel at the airport.

The third case involved a meter reader who was investigating a gas leak in a residential area. Cans of the
organophosphate Malathion had been put into the trash and then collected by a nearby garbage truck. While
being compacted, the cans spilled and leaked on the ground, releasing a pungent odor in the neighborhood.
The meter reader neared the spill site several times during his 3-hour investigation. He developed mydriasis,
hematuria, chest pain, confusion, and nausea and was hospitalized for 6 days.

High severity cases involving pesticide application

A 45 year-old fernale school janitor mopped the walls of the school [in July) with a mixture of Comet, Bleach,
Measure Up and White Drum (for slripping floors) that another janitor had mixed in a bucket. In the process of
mopping the walls, she was exposed from head to toe and stayed in the wet clothes all day. The janitor was
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hospitalized for 3 days and experienced an asthma attack (she previously had asthma). She was not able to
find her supervisor to request leave and indicated that she knew the mixture was against rules. This case was
reported by workers' compensation 18 months after it occurred.

According to medical records, an 18 year-old male laborer was spraying weeds at work with the herbicide
Tordon 22K (Picloram), when the barrel containing the herbicide bounced off the forklift and the laborer ran
over it. He experienced corneal abrasion and burns, conjunctivitis, and dermal rash. Discussion with the
employer revealed that the laborer had not properly secured the load and did not follow instructions.

A 36 year-old male operating engineer was exposed to chlorine and hydrochloric acid after pouring the
chemicals into a pool. He was admitted to the hospital for 3 days with signs of fainting and headache.

A 55 year-old fermale bookkeeper sprayed STOMP (Resmethrin, Pyrethroid) all over her office and on her
leather chair and developed a severe allergic reaction. She initially went to the emergency room and was
released. Two days later, the bookkeeper returned and was hospitalized for three days with edema, hives,
pruritis, rash, redness, anxiousness, weakness, and nausea.

The most severe case reported involved a 56 year-old unlicensed supervisor at a peanut production facility.
The case entered the peanut warehouse to supervise after the building was furmigated with aluminum
phosphide for rodent control. The peanuts were covered with plastic and the supervisor was first exposed
when the other workers removed the plastic. To our knowledge, no other employees were exposed. Wearing
leather gloves, the supervisor then transferred the pellets to 5-gallon drums. As he stood over the drums, the
pellets were activated by moisture from the humidity outside (misting). The supervisor conducted these
processes for the restricted use pesticide “under supervision of a licensed applicator” as the label permits;
though the licensed applicator was not on site. The supervisor was hospitalized for 8 days with edema,
weakness, anorexia, cough and wheezing. Because the supervisor did not initially inform medical personnel
about the pesticide exposure, his signs and symptoms were confused for a new heart medication for several
days. X-rays taken after notification of the pesticide exposure demonstrated acute pulmonary infiltrates.

WORKPLACE INTERVENTION

One of the criteria for conducting a field investigation is a pesticide exposure event involving more than four
workers. In June 2004, the PEST program received seven pesticide exposure report forms faxed by hospital
reporting staff. Seven employees of a pet-food manufacturing company entered their workplace (warehouse)
where a pesticide applicator had applied aluminum phosphide 3 days earlier. They entered before the pesticide
applicator was able to clean the residue, test the air and ventilate the facility. Two employees had been sent
home ill before management transported all seven to the local hospital emergency department. PEST staff
conducted an on-site field investigation and collaborated with the company risk manager to develop a written
protocol for pesticide applications (Appendix D).

WORKER PROTECTION STANDARDS (WPS) EVALUATION

The PEST program conducted the Texas Farmworker Protection Survey to assess whether farmworkers in
Texas received WPS training and whether those who received the training understood the pesticide training
objectives of the training. Twenty-nine percent of the workers interviewed reported that they had received
safety training in pesticide use with 23% indicating that they had received WPS training. Less than 20%
reported having the WPS “blue card” in their possession at the time of the interview. Of the workers who
received WPS training 91% indicated that they understoad all of the training; 79% indicated that the training
was useful; and 94% indicated that they plan to use WPS training in the future. Training was provided via
video (19%), manual (31°5), and flipchart (19%) with 68% of the respondents indicating that the training was
provided in Spanish.
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Table 3. TX Farmworker Survey—Health-Related Questions
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Comparing the 4 geographic sites, more farmworkers from the San Antonio National Farmworker Conference
population received pesticide training (41%) compared to the other populations. Only two of the 24
farmworkers interviewed during the San Juan survey indicated receiving any pesticide training; none reported
receiving any pesticide training (Figure 7).

Twenty-six percent of the farmworkers indicated that they had at some time mixed or applied pesticides to
fields or crops and 75% indicated that they had worked in fields treated with pesticides. With respect to WPS
compliance in the workplace, although 67% indicated that there was no central posting area for notification of
recent pesticide applications, 53% indicated that they received pesticide application information from their
boss. Fifty-eight percent reported that emergency numbers were not posted and 54% indicated that pesticide
safety posters were not displayed. Twenty-nine percent of the respondents indicated that they or their co-
workers had been in a situation in which their safety was at risk due to pesticides.

The results of this survey indicate that the majority of Texas farmworkers do not appear to be receiving the
required EPA WPS training. The percentage of farmworkers in this survey who reported ever receiving training
in pesticide use and safety (28.6%) was lower than the percentage of farmworkers in a North Carolina survey
(35.2%) who indicated that they received such training (Arcury et al. 1999). Only 17% of the farmworkers
interviewed in this survey reported that they had been trained in pesticide use or safety in the last five years.
Additicnally, agricultural employers do not appear to be following the guidelines of WPS such as providing
pesticide application and emergency notification. Fewer than 27% of the farmworkers indicated that they
would tell a supervisor about health problems experienced on the job and 59% denied ever seeking medical
care for the health problems that they experienced (Table 3). Communication barriers between tarmworkers
and supervisors, farm owners, and/or crew chiefs can lead to complications or affect treatment, particularly if
the farmworker doesn't seek necessary medical attention and/or does not know the name and active ingredient
of the pesticide to which he or she may have been exposed. The final report for this survey is in the final
review stages for submittal to a peer-reviewed journal {(Appendix E).
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lll. Education and Partnerships

PEST staff created a semi-bilingual (English-Spanish) brochure to serve several audiences including health
providers and workers in high-risk occupations. Additionally, 4 postcards (2 bilingual English/Spanish) were
created for healthcare providers, occupations that use disinfectants, agricultural labor and home safety for
persons who work with pesticides. Staff also presented and participated in health fairs, seminars and other
conferences around the state (Figure 8, Appendix C). In the past 4 years, the PEST Program has met with
migrant clinicians, several farmworker unions, and increased communication with the TWCC Occupational
Safety Outreach Coordinator to share industry and occupational information. Qutreach has also targeted
children of agricultural workers, who often work in the fields themselves.

Figure 8. Educational Outreach Activities by County, FY 2002-
FY 2006

S

Texas data contributed to an article regarding pesticide exposures at schools, which found that incidence rates
for children increased significantly from 1998-2002. After association with insecticides (35%), most ilinesses
were associated with disinfectants (32%) (Alarcon WA, 2005). From 2002-2003, with supplemental funding
from EPA to address environmental health issues along the US-Mexico border, the PEST Program prepared
bilingual skits to teach pesticide exposure prevention and ralse awareness of the occupations at-risk for
exposure. Outreach targeted elementary schools located within % mile from potential agricultural fields where
pesticides might be applied. DSHS staff from the Art Department and the Geographic Information System
(GIS) program assisted in the development of bilingual educational posters. The posters were disseminated in
three US-Mexico border regions where outreach took place. The PEST program educated more than 3,000
people about pesticide expasure, iné¢luding school children, teachers, school nurses and public health
professionals.

In 2003, PEST collaborated with the TPCN epidemiologist to write an article looking at Texas poison center
data for exposure to the pesticide lindane (Forrester M, Sievert J et al. 2004). PEST data contributed to
another lindane article, providing follow-up data from TPCN reports on accidental ingestions (MMWR 2005).
Both articles contributed to the growing literature regarding this dangerous crganochlorine pesticide that is
banned in California for head-lice use, but is still prescribed by physicians in Texas and most other states
where it is legal. EPA announced in December 2006 actions to ban all FIFRA registrations of lindane (Federal
Register, 2006).

In 2004, the PEST Program presented NIOSH and other states with data that showed an increase in
exposures among retail employees, especially stockers. NIOSH collected and analyzed eight states’ data for
the years 1998-2003 and a draft publication is in press (Calvert GM, in press). In March 2006, PEST staff
alerted NIOSH and EPA partners regarding an increase in pesticide exposures among Wal-Mart employees
around the state. Program staff then notified Wal-Mart Corporate Safety and Risk Management staff by phone
and written communication. Staff provided Wal-Mart with aggregate data regarding exposures in the retailer's
stores; the 2 groups met to discuss prevention strategies in July 2006. Currently, Wal-Mart staff plan to
present pesticide safety talking points to garden store managers in the Southwest region of the U.S. The
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corporation also plans to improve training and raise awareness among employees about chemical safety in
general.

The first Regional Ad-hoc Pesticide Exposure Surveillance Steering Committee was created in 2004 to
address pesticide exposure in a tri-state region. The committee is comprised of public health, agriculture,
industry, labor, and academic representatives from El Paso, New Mexico, and NIOSH. Two representatives
from Juarez, Chihuahua joined the committee in 2005.

CONCLUSIONS

During the 4-year period from 2002-2005 there was an overall improvement in case ascertainment which we
attribute to the improved ties with the Texas Poison Control Network (TPCN). The number of confirmed
occupational pesticide exposures rose from 106 in 2002 to 157 in 2005. Improving ties with the TPCN also
resulted in a marked reduction in the time interval from when the event took place untit the report of the event
was received. The median latency between when the event took place and the report was received was
reduced from 202 days in 2002 to 3 days in 2005. The reduction in the latency period enabled PEST staff the
ability to triage cases such that follow-up interviews, medical record ascertainment, and field investigations
could be accomplished in a timely manner; all of which enable timely interventions where appropriate.

Another factor which contributed to the apparent increase in case ascertainment was the inclusion of
disinfectant exposures in the case definition. The inclusion of these products provided exposure information
on an entirely different worker population: primarily cteaning and food service occupations. Occupational
pesticide exposures to workers in the Wholesale/Retail industries and Professional/Related Service industries
differed from pesticide exposures among the Agricuitural workforce by only one percent. The inclusion of
disinfectant exposures also increased the number of females found to be occupationally-exposed to pesticides
as 71% of the people exposed to disinfectants in the Professional and Related Service industry were female.
This outcome is also evidenced by the increase of disinfectant-related exposures in service occupations 2004-
2005.

The fact that pyrethroids and pyrethrins together were involved in the greatest number of exposures (with the
exception of the broad Other Chemical Class) is concerning as these chemicals often are advertised as the
“safe” alternative. While they may be less toxic than some other ¢choices, they still can be toxic when not used
properly. Increased education on the potential hazards asscciated with the improper use of these products is
warranted.

Four of the 8 high severity exposures could have possibly been prevented or minimized with better
communication in the workplace. Of the three cases where the exposed individuals were not involved in
pesticide application, two were pyrethroids and one was an organophosphate. Of the five cases where the
exposed individuals were involved in pesticide application two involved disinfectants, the other three involved
an herbicide, a pyrethroid, and a rodenticide, respectively. Two of cases where the person who was exposed
was not an applicator involved poor notification of application by the pesticide applicator and one case involved
improper disposal of a pesticide. Four of the cases where the person who was exposed was involved in the
application of the pesticide involved improper usage and one case involved not taking proper precautions.

The resuits of the Texas Farmworker Protection Survey that the program conducted suggest that the majority
of Texas tarmworkers do not appear to be receiving the required EPA Worker Protection Standards training;
only 28.6% of the farmworkers surveyed reported ever having received training in pesticide use and safety.
Additionally, only 17% of the farmworkers interviewed in this survey reported that they had been trained in
pesticide use or safety in the last five years. The results of the survey also suggest that agricultural employers
did not appear to be following some of the guidelines of WPS such as providing pesticide application and
emergency notification. Communication barriers between farmworkers and supervisors, farm owners, and/or
crew chiefs were identified as contributing to poar pesticide management.

The data collected over the last four years demonstrate the extent to which human pesticide exposure is a
public health problem. As ewidenced by the surveillance of disinfectant products, pesticides are not only an
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agricultural problem. Many health practitioners are not familiar with the symptoms associated with pesticides
affecting the identitication of cases. Many employers do not always orientate their employees on the proper
use of pesticides. Additionally, workers often ignore the warning fabelis and do not protect themselves by
donning the proper PPE; actions which increase the potential for exposure.
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Calvert GM, Petersen AM, Sievert J, Mehler LN, et al.: Acute Pesticide Poisoning in the US Retall
Industry, 1998-2003. Public Health Reports, in press

Related Specific Aim: Data Collection and Analysis; and Education and Partnership
Pesticide poisoning incidence rates were significantly elevated for the following occupations:
janitors, stock handlers/baggers, bakery/deli clerks, and shipping/receiving handlers.
Recommendations were made regarding tear-resistant packaging and unbreakable containers
and education to store managers, employees and customers regarding pesticide poisoning
prevention.

Alarcon WA, Calvert GM, Blondell JM, Mehler LN, Sievert JS, Propeck M, et al: {2005] Acute llinesses
Associated with Pesticide Exposure at Schools. JAMA 294:455-465.

Related Specific Aim: Data Collection and Analysis

Despite Integrated Pesticide Management laws (Texas has law), children and school
empioyees continue to be exposed to pesticides as a result of pesticide use in the schools and
from pesticides used on farmland near school facilities.

Centers for Disease Control and Prevention: {2005] Unintentional Topical Lindane ingestions—
United States, 1998-2003. MMWR 54:533-535

Related Specific Aim: Education and Partnership

This article addresses unintentional ingestions of the pesticide and pediculicide lindane.
Educational outreach programs can be created to increase awareness among health-care
providers, pharmacists, on the use of this product.

Calvert GM, Plate DK, Das R, Rosales R, Shafey O, Thomsen C, Male D, Beckman J, Arvizu E,
Lackovic M [2004] Acute occupational pesticide-related iliness in the US, 1998-1999: Surveillance
Findings from the SENSOR-Pesticides Program. Am J Ind Med 45:14-23

Related Specific Aim: Data Collection and Analysis Aim

A total of 1,009 individuals with acute-occupational pesticide-related illness were identified
among several state programs. Surveillance is an important tool used to assess acute
pesticide-related illness.

Forrester M, Sievert J, Stanley S [2004] Epidemiology of Lindane Exposures for Pediculosis
Reported to Poison Centers in Texas, 1998-2002. Journal of Toxicology Clinical Toxicology 42: 55-
60.
Related Specific Aim: Data Collection and Analysis
Poison control data was analyzed for lindane exposure incidents. There were 528 reported
human exposures. The majcrity of these exposures were due to misuse or abuse of the
lindane product. Also during the analysis of data it was discovered that the number of reported
lindane exposure had decreased from 1998-2002.

Calvert GM, Mehler LN, Rosales R, Baumn L, Thomsen C, Male D, Shafey O, Das R, Lackovic M,
Arvizu E [2003] Acute pesticide-related illnesses among working youths, 1988-1999. Am J Public
Health 93:605-610
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Related Specific Aim: Data Collection and Analysis
This article was written to address the need for more information on the effects of pesticide

exposures among working youths. Recommendations were made for the prevention of these
types of exposures.

Centers for Disease Control and Prevention: [2003] Surveillance for Acute Insecticide-Related lliness
Associated with Mosquito-Control Efforts—Nine States, 1993-2002. MMWR 52:629-632

Related Specific Aim: Data Collection and Analysis
Pesticide surveillance information was analysis and used in this article by the CDC to make
recommendations that would reduce risks from insecticide exposure. It recommends the use of

integrated pest management strategies.

Osorio AM [2002] Surveillance systems for pesticide intoxications. into J Occup Environ Health 8:1-
13.
Related Specific Aim: Case Ascertainment

This article provides information regarding investigating pesticides incidents and includes a list
of infermational sources for pesticide toxicology and medical monitoring of pesticide-exposed

workers.
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INCLUSION OF WOMEN and MINORITIES

Women were included in the data collected based on the proportions of identified individuals for
Texas. Based on the demographics of Texas, the population included was approximately 45%
women and 55% men (2002 Bureau of Laber Statistics Data).

Women - 45%

Men — 55%

Minorities were included in the data collected based on the proportions of identified individuals for
Texas. Based on the demographics of Texas (based on 2002 BLS DATA), the study population
was likely comprised of the following approximate percentages:

Ethnic Category Hispanic or Latino — 32.9%
Not Hispanic or Latino — 67.1%

Racial Category American Indian/Alaska Native, Asian, Native Hawaiian or Other Pacific
Islander - 4.5%
Black or African American — 11.2%
White ~ 84.3%

INCLUSION OF CHILDREN

Reports of children under the age of 21 years who were exposed to pesticides or some other type
of chemical were likely received by the Texas Poison Control Network (TPCN); some of these
reports were work-related. The work-related cases were included in this project and likely mirrored

the demographics of Texas.
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<<Prev Rule Texas Administrative Code Next Rule>>
TITLE 25 HEAILTH SERVICES
PART 1 TEXAS DEPARTMENT OF HEALTH
CHAPTER 99 OCCUPATIONAL DISEASES
RULE §99.1 General Provistons

(5 P;rpose. This section implements the Texas Occupational Conditions Reporting Act, Health and

Safety Code, Chapter 84, House Bill 2091, 69th Legislature, 1985, which authorizes the Texas
Board of Health to adopt rules conceming the reporting and control of occupational conditions.

(b) Definitions. The following words and terms, when used in these sections, shall have the
following meanings unless the context clearly indicates otherwise.

(1) Case--A person in whom an occupational condition is diagnosed by a physician based upon
clinical evaluation, interpretation of laboratory and/or roentgenographic findings, and an appropriate
* occupational history.

(2) Commissioner--The commissioner of health.
(3) Department-The Texas Department of Health, 1100 West 49th Street, Austin, Texas 78756.

(4) Local health authority--The chief administrative officer of a public health district or a local
health department, or the physician who is to administer state and local laws relating to public
health.

(5) Occupational conditions--Those diseases, abnormal health conditions or laboratory findings that
are caused by or are related to exposures in the workplace.

(6) Reportable occupational condition--Any occupational disease, condition or laboratory finding for
which an official report is required. See subsection (d) of this section.

(7) Report of occupational condition--The notification to the appropriate authority of the occurrence
of a specific occupational disease in a hurnan, including all information required by the procedures
established by the Board of Health.

(8) Suspected case--A case in which an occupational condition is suspected, but the final diagnosis
is not yet made.

(c) Reporting requirements.

(1) It is the duty of every physician holding a license to practice in the State of Texas to report
promptly to the local health authority each patient she or he shall examine and who has or is
suspected of having any reportable occupational condition. The local health authornty may authorize
a staff member to transmit reports.

(2) Itis the duty of every person who is in charge of a clinical or hospital laboratory, blood bank,
mobile unit, or other facility in which a laboratory examination of any specimen derived from a
human body yields microscopical, cultural, serological, chemical, ar other evidence suggestive of a
-eportable condtition to report promptly that information to the local health authority.

(3) The reporting physician or laboratory director shall make the report in writing. A local health

A2
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authority may authorize one or more employees under his or her supervision to receive the report
from the physician or laboratory director by telephone; use of this altemative, if authorized, is at the
option of the reporter. The local health authority shall implement a method for verifying the identity
of the telephone caller when that person is unfamiliar to the employee.

(4) The local health authority shall collect the reports and transmit the information at weekly
intervals to the Noncommunicable Disease Epidemiology and Toxicology Division, Bureau of
Epidemiology, Texas Department of Health, 1100 W. 49th Street, Austin, Texas 78756. |
Transmission may be made by mail, courier, or electronic transfer.

(A) If by mail or courier, the reports shall be placed in a sealed envelope addressed to the attention
of the Noncommumcable Disease Epidemiology and Toxicology Division, Bureau of Epidemiology,
Texas Department of Health, 1100 W. 49th Street, Austin, Texas 78756, and marked "“Confidential
Medical Records."

(B) If by electronic transmission, including facsimile transmission by telephone, it shall be in a
manner and form authorized by the commissioner or his or her designee in each instance. Any
electronic transmission of the reports must provide at least the same degyee of protection against
unauthorized disclosure as those of mail or courier transmission, The commissioner or his or her
designee shall, before authorizing such transmission, establish guidelines for establishing and
conducting such transmission.

(5) When an occupational condition is reported to a local health authority, and the person diagnosed
as having the condition resides outside his or her area of local health jurisdiction, the local health
authonty receiving the report shall notify the appropriate local health authority where the person or
persons reside. The department shall assist the local health authority in providing such notifications
if requested.

(d) List of reportable occupational conditions. Occupational conditions reportable by name, address,
age, sex, race/ethnicity, method of diagnosis, and relevant occupation(s) and employer(s) of the case,
and identity of the reporter, are: asbestosis, silicosis, blood lead levels at or above 25 micrograms
lead/100 milliliters of blood in persons 15 years of age or older, and acute occupational pesticide
poisoning.

(e) General control measures for reportable occupational conditions. The commissioner or his or her
duly authorized representative shall, as circumstances may require, proceed as follows:

(1) investigation shall be made for the purpose of verifying the diagnosis, ascertaining the source of
the causative agent, obtaining an occupational and employment history and discovering unreported
cases;

(2) collection of specimens of the bady tissues, fluids, or discharges and of matenals directly or
indirectly associated with the case, as may be necessary in confirmation of the diagnosis, and their
submission to a laboratory for examination;

(3) obtaining samples of air or materials from the current or former business or place of employment
of a case, as may be necessary to ascertain if a public health hazard exists. If a hazard is found the
commissioner or his/her designeg shall make appropnate recommendations conceming the hazard.

() Coniidential nature of case reporting.

(1) All case reports received by the local health authority or the Texas Depariment of Health are
confidential records and not public records. These records will be held in a secure location and
accessed only by authonized personnel.

A
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(2) The department may use information obtained from reports or health records for statistical and
epidemiological studies which may be public information as long as an individual is not identifiable.

—

Source Note: The provisions of this §99.1 adopted to be effective October 11, 1985, 10 TexReg
3766; amended to be effective March 1, 1998, 23 TexReg 1581.

Next Page Previous Page
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HEALTH & SAFETY CODE

CHAPTER 84. REPORTING OF OCCUPATIONAL CONDITIONS

§ 84.001. SHORT TITLE. This chapter may be cited as the
Occupational Condition Reporting Act.

Acts 1989, 71st Leg., ch. 678, § 1, eff. Sept. 1, 1989. Amended
by Acts 1997, 75th Leg., ch. 245, § 2, eff. May 23, 1997.

§ 84.002. DEFINITIONS. In this chapter:

(1) "Health professional" means an individual whose:

{p) vocation or profession is directly or
indirectly relared to the maintenance of health in another
individual; and

(B) duties require a specified amount of formal
education and may require a special examination, a certificate or
license, or membership in a regional or natiocnal association.

(2) "Occupational condition " means a disease,
abnormal health condition, or laboratory finding that is caused by
or is related to exposures in the workplace.

(3) "Reportable condition " means a disease,
condition, or laboratory finding required to be reported under this
chapter.

Acts 1989, 71st Leg., ch. 678, § 1, eff. Sept. 1, 19B9. 2mended
by Acts 1997, 75th Leg., ch. 245, § 2, eff. May 23, 1997.

§ 84.003. REPORTABLE CONDITIONS; RULES . (a)

Asbestosis and silicosis are occupational conditions that are
reportable to the department.

(b) Blood lead levels in adults are laboratory findings that
are reportable to the department as provided by board rule.

(c) The board may adopt rules that require other
occupational conditions to be reported under this chapter. Before
the toard requlres another occupational condition to be reportied,
the poard must find that the condition:

{1) has a well-understood etiology;

(2) results predominantly from occupational
cxposures; and

{3} 1is preventable.

(d] The board shail maintain a list of reportable
cend:tions.

(e) The board shall adopt rules necessary to administer and
implement this chapter.

Acts 1989, 71sr Leg., ch. 678, & 1, eff. Sepr. 1, 1989. Amencied
try Acts 1997, 75th Leg.. c¢h. 245, 5 2, eft. wWay 23, 1997.

$ R4.004. REPORT ING REQUIRENENTS. ) The follewing
persons shall report cases or suspacted cases of reportatle
condrtions o the departmenr
(1) & ohys:cian who diaygnoses ar rreats tne individual

AS



with the condition;

{2) a person who is in charge of a clinical or hospatal
laboratory, blood bank, mobile unit, or other facility in which a
laboratory examination of any specimen derived from a human body
yields microscopical, cultural, serological, or other evidence
suggestive of the condition; and

(3) a health professional.

(b) The department may contact a physician attending a
person with a case or a suspected case of an occupational condition.
{c) The board shall prescribe the form and method of

reporting. The board may require the reports to contain any
information necessary to achieve the purposes of this chapter,
including the person‘’s name, address, age, sex, race, occupation,
employer, and attending physician.

Acts 1989, 71st Leg., ch. 678, § 1, eff. Sept. 1, 1589. Amended
by Acts 1997, 75th Leg., ch. 245, § 3, eff. May 23, 1997.

§ B84.005. POWERS AND DUTIES OF DEPARTMENT. (a) The
department may enter into contracts or agreements as necessary to
implement this chapter. The contracts or agreements may provide
for payment by the state for materials, equipment, and services.

(b) The department may seek, receive, and spend any funds
received through appropriations, grants, or donations from public
or private sources for the purpose of identifying, reporting, or
preventing those occupational conditions that have been determined
by the board to be injurious or to be a threat to the public health,
subject to any limitations or conditions prescribed by the
legislature.

{c) Subject to the confidentiality requirements of this
cnapter, the department shall evaluate the reports of occupational
conditions to establish the nature and magnitude of the hazards
associated with those conditions, to prevent the occurrence of
those hazards, and to establish any trends involved.

{d) The department may make inspections and investigations
as authaorized by this chapter and other law.

Acts 1989, 71st Leg., ch. 678, § 1, eff. Sept. 1, 1989. Amended
by Acts 1997, 75th Leg., ch. 245, § 4, eff. May 23, 1997.

§ 84.006. CONFIDENTIALITY. (a) All information and
records relating to reportable conditions are confidential. That
information may not be released or made public on subpoena or
otherwise, except that release of information may be made:
(1] for statistical purpocses, but only if a person is
not dentified;
(2) with the ceonsent ol each person identitied in che
information released; or
(3} to medical personnel in a medical emergency t©o the
extant necessary Lo protect the health or life of the named person.
{z) Tre board shall adopt rules establishing procedures to
ensure that all information ana records malntaired oy rthe
department ander this chapter are kept confidenrial and protected

from release to unanthorizad persons.
Acts 18989, Jlst leg., oho 678, % 1, eff. Zept. 1, 1983, ‘rerced
Ly Aors 1G8WY, TEen Leg ., ch. L, oS, il way 23, 12397



§ B4.007. INVESTIGATIONS. {a) The department shal.
investigate the causes of occupational conditions and methods of
prevention.

{b) In performing the commissioner's duty to prevent an
occupational condition, the commissioner or the commissicner's
designee may enter at reasonable times and inspect within
reasonable limits all or any part of an area, Sstructure, oOr
conveyance, regardless of ownership, that is not used for private
residential purposes.

(c) Persons authorized to conduct investigations under this
section may take samples of materials present on the premises,
including samples of soil, water, air, unprocessed or processed
foodstuffs, manufactured items of clothing, and household goods.

If samples are taken, a corresponding sample shall be offered to the
person in control of the premises for independent analysis.

{d) Persons securing the regquired samples may reimburse or
offer to reimburse the owner for the materials taken, but the
reimbursement may not excecd the actual monetary loss sustained by
the owner.

Acts 1989, 71st Leg., cn. 678, § 1, eff. Sept. 1, 1989. Amended
by Acts 1997, 75th Leg., ch. 245, § 6, eft. May 23, 1997.
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WORKERS' COMPENSATION COMMISSION § 402.083
ch 402
(1) race, ethnidty, and scxoft.hc clazmant:,

(2) classification of the injury;
(3) amount of wages carned by the claimant before the injury; and

(4) amount of compensation received by the daimant
Acts 1993, 73rd Leg., ch. 269, 8 1, ff. Sept_ 1, 1993.

Historical and Statatocy Notes
Prior Lawxs Acts 1989, 71t Leg ., 2nd CS_, ch. 1, § 2.13.
Acts 1983, 68th Leg, p. 2818, ch. 483, § 2. Vernan's Ann.Civ.SL art. 8308-2.13(e).
Vernon's Ann.Civ.St arv. 8307, §5 34, 3d.

Library References

Warkers” Compasation €21096.
WESTLAW Togic No. 413.
CIS. Warkmen's Compensation § 385.

§ 402.083. Confidentiality of Injury Information
(2) Information m or derived from a daim file mgarding an employee is
confidential and may not be discdosed by the commission except as provided by
this subtitle. )
(b) Loformation concerning an employee who has been finally adjudicated of
wrongfully obtaining payment under Section 415.008 is not confidential.

Acts 1993, 73rd Leg., ch. 269, § 1. cﬂ'.Schl 1993. AmcndcdbyAc!s 1995, 74th Leg.
ch. 76, §§ 9.42, 14.49, cfl. SepL 1, 1995.

Revisor's Note

The source law relers (0 an employee adjddicated of “wrongfully obtaining
payment under Section 10.04 of this Act,” mecaning VA.C.S. Anicle 8308-10.04.
The pertinent part of Section 10.04 is revised us Section 415.008, and the

revised law reflects this change.

Historical and Statutery Notes

The (995 amendment, o conlorm ta Acts Acts 1981, 67th Lep.. p. 2152, cb. 501.8 2.
1993, 73rd Lep. ch. 900, § 1.01, in subsec. (b), Acts 1987, 70th Leg. ch. 1052, § 1.18.
lalowing “415.0087, deleted “al this code oF  Vernon's Aan.Civ.SC an. 8307, § 9a.
Section 32 51, Penal Code,™. Acts 1989, 715t Leg.. 2nd €S ch. 1. § 231

Prior Laws: Vernon's Ann Civ.SL. an. 33'08—23 [(a). (b).

Acts 1977, 65th Leg.. p. 2005, ch. 801.§ 3.

Library References

Records @230, 31. 33, S8. CJ.S. Records §§ 60, 62 to 63. 65. 74 1o 93,
Workers’ Compensation €=1096. 95, 104 W 105, 107 10 110.
WESTLAW Topic Nes. 326, 413. CJ1S. Workmen's Compensation § 385.

CJS. Criminal Law §§ 449 10 450.
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§402.090 WORKERS’ COMPENSATIg

Tide
§ 402.090. sStadstical Information-

The commission, the research center, or any other governmental agency may
prepare and release statistical information if the identity of an emmployee is not
explicitly or implicitty disdlased. )

Acts 1993, 73rd Leg.. ch. 269, 8 1, eff. Sept. 1, 1993, )

-

Historical and Statatory Notes

Acts 1987, 70th Leg., ch. 1052, § 118, © -
Vemnoa's Aon.Civ.SL st 8307, §§ 3¢, 95
Ats 1989, 7Ist Leg , 2nd CS_ chi 1,§ 23
Vamoa's Ano. Civ.SL art. 83082 38,

Prior Laws:
Acts 1977, 65k Leg.. p. 2005, ch. 801, § 3.
Acts 1981, 67th Leg. p. 2152, ch_501,5 2.
Aas 1987, 70th Leg. ch. 725, § 1.

Libcary References

Waorkers' <«1076.
WESTLAW Tapic No. 413.
CJ.S. Workmen'’s Compensation § 378.

§ 402.091. Faﬁm.touzlmln(:onﬁdmdamy: Offense; Penalty ’

(2) A person commits an offense if the person knowingly, intentionally, or
reckessly publishes, disdoses, or distributes information that is confidential
under this subchapter to 8 person not authorized to reccive the information
direcily from the commission.

(b) A person commits an offense i the person knowingly, intentionally, or
recklessly receives informmtion that is confidential under this subchapter and
that the person is not authorized to recetve.

(c) An oflense under this section is a Class A misdemeanor.

(d) An offense under this section may be prusecuted in a court ia the county
where the information was unlawfully received, published, disclosed, or distrib-
uted.

(¢) A district-caurt in Travis County has jurisdiction to enjoin the use,
publication, disclosure, or distribution of confidential information under this
section.

Acts 1993, 73rd Leg., ch. 269, § 1, ofl. Scpt 1, 1993. Amended by Acts 1995, 74th Leg.,
ch.980,§ 1.18, efl. SepL 1, 1995. .

Historical and Statutory Notes

The 1995 emendment, in subsec. (d), deleted
subd. (1), and remmed the designation from
subd. (2). Prior to amendment, sabds (1) and
) read:

“(1) Travis County: oc

“(2) the caunty where the infocmation was
unlawlully reccived, published, disdosed, or
distributed.”

Section 1.58 of the 1995 amendatory sct pro-
vides

“{a) The change in law made to Subitle A
Tide 5. Labor Code. by this Act applics only 1o 2
penally or sanction (oc an oflense committed on
or altcr the dlective dale of this AcL

“(b) For purposes of this sectian, an offens<
is comruitted before the ellective date of this Act
il any clement of the ollense occurs before that
date. .

“(c} An offerse commitied before the :ﬂ'cdl'ﬂ
daic of this Act is governed by the law in cfiect

722
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§16.03 INCHOATE OFFENSES
Tide 4

and may be (orfeited (o the Department of Pub-  tion of scized property by Article 18.18, Code of
lic Salety in the manner provided f{ar disposi-  Criminal Procodure.”

Cross References
Punishment, state jail {dony, sce V.T.CA. Pcnal Code, § 1235,

Notes of Dedsions

Statjon mesage detall recording system 1 Regardless whether a device is a pen register,
. the use of such device 1o protect state propeny

by recording the ocigin of incoming comommi-

1. Statlon message detall recording system calions as well as oulgoing pumbers alled in
Use by & couniy of any mechanical or clectri-  order 0 prevent the public from paying for
aal device that alaches o 8 telephone line and  private Glls s permissible under subd. (d) of
is a'ﬁ?uc of reconding outgoing numbers is  (his section (OpAuy Gen.1988, No. JM-983,

‘ m:h}&;w% Bbr this seaion. OpAuy.Gen.1988.  jhdrawn). Op.Aty.Gen.1989, No. IM-1073.

§ 16.04. Unlawful Access to Stored Communicadons

(a) In this section, “electronic communication,” “clectronic storage,” “user,”
and “wire communication” have the meanings assigned to those terms in -
Article 1821, Code of Criminal Proceducr.

(b) A person commits an offense if the person obtains, alters, or prevents
authorized access to a wire or electronic communication while the communica-
tion is in electronic starage by:

(1) intentiopally obtaining access without authorization to a fadlity
through which a wire or electronic communications service is provided; or

(2) intentionally exceeding an authorization for access to a facility through
which a wire or electronic communications service is provided.

(c) Except as provided by Subsection (d), an offense under Subsection (b) is 2
Class A misdemeanor. ’

(d) If committed to obtain a benefit or to harm another, an ofense is a state
jail felony.

(e) It is an exception to the application of Subsection (b) that the conduct
was authorized by:

(1) the provider of the wire or electronic communications service;
(2) the user of the wire or electronic communications service; or

(3) Article 1821, Code of Criminal Procedure.

Added by Acts 1989, 71st Leg., ch. 958, § 3, eff. Scpt. 1, 1989. Amended by Acts 1993,
2rd Leg., ch. 900, § 1.01, ell. Sepu 1, 1594, '

L7

Historical and Statutory Nates
Another § 16.04 as added by Acts 1989, 7151 lowing references 1o subsections, delcted “of
Leg., ch. 1166, § 7 was renumbered as § 1605  this section™; and rewrote subsec (d), which
by Acs 1990, 71st Leg. 6th CS. ch 12, previously read:

§ 2(24).
“If commitied for purposes of commercial

The 1993 amendmeng, in subsec. (c) and in : { zc
the inwroduciory paragraph of subsec. (e). fal- advantage, malicious destruction ot o

598
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ogrénvsas AGAINST PROPERTY - . §83,02
itle x
S'ELedncu hasthemeamngmgned Suhse:bon(c).Secuon
U&t}ﬂegulahrytgirm 1446c, Vernon's Texas &1 Sextuteon ikl
(li)ﬂm“jn&ﬂamrurhmﬂmmdmagmwmmdsmmd dm
= mt.erruphm of- compater_ services,: ntroduction. of 8 computer. Yirus,“or sny other Joss,
" disadvantage, ormmytbstmghtmsunablybemﬁ'uedasansn&.uftheactut’s conduct.
(15) “Owner” means 1 persan wha: % cos
(A) bas title to the: property, posmonufthepmpertj'whetbu'lxwf\uar nat, or a
grmtu'ruhttapmdthcmpcrtythzntbeuur d :
(B)basthcnghttomstmtmtnthempertyar ’
B (%] nsihelmzmacnfdshm-mmpntersoftme. Yom -
. Gﬁ)'Pm l,. o &) el T . o .. 4. "
; * (A) tanghle or intangihle -pemonal property mdudmga computer mm,puu‘_r system
| computer petwork, computer saftware, or data; or: - - . ,
dﬂ?.) the use of 2 compater, mmputersystm:, eamputernetwork,eompul&rsoﬂ.wam, or

i AmmdadhyAdleS‘l TSth Leg., ch. 306, § l.,eﬂ'.Sq:Ll,ngT
Historical and Slam{nry Noles

1997 Legishation _ licensee is entitled 1o store or maintain the data
Acts 1997, T6th Leg, ch. 306, In the defirdtion of employs ta restrict access (o the data™
“acoesy”, gubstitutad “compater netwark, camputer Section 7 of Acts 1997, 7T5th Leg, ch 306 pro-
program, or compater system” for “computer sys-  Yides?® .
tem, or compater petwork”; insertad a definition . “This' Ad, takes effect September 1, 1997. The
of “sggregate amount”; xnd dcleted a definition of  changes in law made by this Act sppty anly to an
mmwmtrwm which read: aoffense commitied an or afler the effective date of
security. system’ mems the de-, this Act.  An offense cormitied before September
sign,p‘n@dm's.crlﬂ:ﬂ'mlhatl.he L 15997, is covered by the brw in effech when the
persoa responsible (or the operation and use of 2 offense was commitied, 2od the famer law is
emnploys o restrict the use of the continued in effect far that purpase.  For paxrposes
compater to partiular persons or pses or tat  of this section, m offexsse was committed before
* the owner or Bicensee of data siored or ‘mzin-  the effective date of this Act if any element of the
mﬂby:mwtdm'ﬂudldumnr offense ocanrred before that dat="

§ 33.02. Breach of Computer Security

(2) A person commits an offense if the person knowingly accesses a computer, computer -

network, or computer system withoat the effective consent of the owner.

(b) An affense under this section is a Class B misdemeanor unless in committing the
offense the actor knowingly obtains 2 benefit, defrauds or harms another, or altsrs, damages,
or deletes property, in which event the offense is:

(1) a Class A misdemeanor if the agpregate amount involved is less than $1,500;
(2) a state jail felony if:
(A) the agpregate amount invelved is $1,500 or rore but less t.b.an$20000 ‘or

(B) the aggregate amount involved is less than n,SOOand ‘the defendant has been
previously convicted two or more times of an uﬂ'euseunderth:schapter :

(3) a felony of the third degne if the aggmgate nmou.nt. mvo}ved is $20,200 or more but
lss than $100,000;

" (4) a felony of the sécond degree if the aggregzte amuunt mvol'ved is $100,000 or more
' but less"than $200,000; or

(5) a felony ¢ of the first deg'ree i t.be aggreg-a.t.e amount mvulved is $200,020 or more.
(c) (Blank).

(d) A person who his! subject to prosearuon under t.hxs secton and eny other sect.mn of
this code may be prosearted under eitber or both sections.

Amended bry Acts 1997, T6th Leg, ch 306, § 2, eff. Sept. I, 1997,
1 Sa in enrolled bill,
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TEXAS WORKERS' COMPENSATION COMMISSION (TWCC)
STATEMENT OF CONFIDENTIALITY
AND
USER INFORMATION SECURITY AGREEMENT

RE: Information obtained from TWCC records dunng the course of employment with the Texas
Department of Health (TDH).

l the undersigned, an employee of the Texas Department of Health,
a state agency, hereby declare in this statement that any and all information from the TWCC files
obtained by me during the course of my employment with TDH shall be kept privileged and confidential.
| understand that | shall not disclose any information contained or derived from any TWCC clain file of
data file. Should any information be requested from a file by any person not a party to this agreement
nor authorized to access the system, then, such request shall be directed to TWCC. | understand that
[ will be/have been assigned a personal user D which ! will use to activate access to the TWCC computer
system. lunderstand that [ will be held personally accountable for my actions and any activity perfarmed
under my user ID. Under no circumstances will | allow my user ID and confidential password ta be used
by any other individual, nor will | use one belonging ta someone else. | will not enter any unauthorized
data, make any unauthorized changes to data or disdose any information without prior written
authorization.

Unauthorized access to a computer, computer network, or computer system without the effective consent
of the owner is a ciiminal offense. Such an-offense is a Class B misdemeanor under Chapter 33 of the
Texas Penal Code, which is punishable by a fine not to exceed $2,000; confinementin jail for a temt not
to exceed 180 days; or both. If in committing such an offense, the actor knowingly obtains a benefit,
defrauds or harms another, or alters, damages, or deletes property, the punishment may range froma
“ne not ta exceed $4,000 and/or cne yearin jail to a fine of not more than $10,000 and confinementin
_1e state penitentiary for a period of not less than five years normore than ninety-nine years, depending
an the aggregate amount involved. (See attached copies of Texas Penal Code)

[ understand that it is a crime to access unlawfully or allow someone else to access uniawfully any stored
communication and in doing so | may be charged with a Class A misdemeanor, and i the crime was
committed under certain circumstances (see attached copy of Texas Penal Code §16.04), then the
offense would be classified as a state jail felany.

| understand that TWCC records are confidential under Texas Labor Code §§402.082-402.092, and that
should | violate the provisions of this statute | would be committing an offense under Texas Labor Cade
§402.091 in which | may be charged with a Class A misdemeanor. | also understand that | shall not
tamper with any record and have been informed that to do so is a criminal affense in which | could be
charged vith Tampering with a Govemmental Record which is a Class A misdemeanor. |f tampering
occurs with the intent to defraud or hamm another, then the offense is classified as a third degree felony.

| have read the above statement, understand it fully and will abide by it. | have also received a copy of
the above mentioned statutes and have read them. | also understand that if | viclate any of these
standards | may be subject to disciplinary action up to and induding immediate termination and/or
prosecuticn under one or more applicable statutes, and in doing so | may jeopardize the agreement
between TDH and the Texas Workérs' Compensation Commission.

Signed this day of of

Employea S:gnature ﬁ '2 SS Nurnber (not mandatary - for identification anly)



John M. Gonzdlez
Chaiyr an™ ~
Hougton

Charjes G. Coyle
Vica Chalman
Frasne

Pet Humphrey
Abllans

Robact W, Janking, Sr,
Masbla Felle

Kathloon St. John
Dallag

STRUCTURAL PEST CONTROL BOARD
9101 FM 1325, Suite 201
Austin, Taxas 78758-5280
Telephone: {512} 835-4066 -
Fax: (5612) 837-7722

Benny M. Mathis, Jr.
Exaculiva D_E[ector

R.J_ Dutton
Rapramenting
Commissionar, Departmant of Haairh

Dr. Philip 1. Hamman
Roprosenting )

Hoad ol Departmant of Ertomolagy
Texsp A & M Unitvareity

Dannlo Dippsl
Reprevanting
Cormmivsionor of Agrieulturs

Merls Carson
Houston

/
Naovember 9, 1995

Commissioner of Health
1100 West 49th Street
Austin, Texas 78756-31

Dear Dr. Smith:

June Ann Moncrief, Dep

Sincerely,

genny Méthls ;

Executive Direclor

cc: Roger Borgelt

Enclosure

Or. David R. Smith, M.D.

99

uty Administralor at (512) 835-4066.

-Please find enclosed the executed memorandum of understanding between the
Structural Past Control Board and the Texas Department of Health, Bureau of
Epidemiology. tf any further Information or clarificatlon is required, contact-
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MEMORANDUM OF UNDERSTANDING AN
BETWEEN
STRUCTURAL PEST CONTROL BOARD
. AND
TEXAS DEPARTMENT OF HEALTH
BUREAU OF EPIDEMIOLOGY

I. Purpose

The purpose of this Memorandum of Understanding is to formalize a
working relationship betweean the Texas Department of Health, Bureau
of Epidemiology and the Structural Pest Control Board, to reduce
occupational illnesses and to assure a safe and healtnful
workplace. This agreement describes the information needed from
the Structural Pest Control Board that will allow the Taxas
Department of Health, Bureau of Epidemiology to provide appropriate
féllow—-up of accupational pesticide poisoning.

II. ac ound

The Legislature of the State of Texas and the Congress of the
United States have enacted employee protection legislation intent
upon ldentifying and eliminating hazardous exposures to employees.
Pursuant to Title 25, Texas Administrative Code, 99.1, physicians
and laboratory supervisors in the State of Texas must report the
following occupational conditions to tha Texas Department of
Health: blood lead 1levels at or above 40 micrograms lead/
deciliter of blood in persons 15 years of age or older, asbestosis,
silicosis, and acute occupational pesticide poisoning,

The Environmental and Occupational Epidemioleqy Program, Texas
Department of Health, Bureau of Eplidemiology collects and analyzes
worker exposure data from various reporting sources. This data is
used to implement intervention activities for reducing work-related
illnesses, injuries and hazards. This is accomplished through
contact with the physician, employer, and employee.

ITI. Procedure

To better meet its legislative mandate, the Texas Department of
Health, Bureau of Epidemiology will contact the Structural Pest
Control Board when it is notified of a suspected or confirmed case
of pesticide poisoning related to structural application. The
notification will provide as much information as can be made
avallable to include laboratory analysis, physician examination, or
information provided by the employee. Patient identifiers are
confidential and will be maintained by the Texas Department of
Health, Bureau of Epidemiolegy.

When the Structural Pest cControl Board is notifled of human
pesticide exposure, the Tewxas Department of Health, Bureau of

A
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Epidemiology will be contacted and provided with the information as
required by the Texas Administrative Code. Coordinated
investigations of occupational pesticide poisoning casas will be
conducted jointly between the Texas Department of Health, Bureau of
Epidemiology and the Structural Pest Control Board whenever
possible. The Texas Department of Health, Bureau of Epidemiology
staff would be available to conduct enrployer, employee and family
member interviews and answer other health related concerns. The
Texas Department of Health, Bureau of Epidemiology staff can assist
in the on-site investigation to gather epidemiological information
from the employee, employer or other personnel as appropriate.
This information would be useful when modifications to existing
pesticide applications and procedures are reviewed.

IV. Period of Agreement

This Memorandum of Understanding shall continue in effect
indefinitely, unless, and until, modified in writing by mutual
consent of both parties or terminated by either party upon 30 days
advance written notice.

This Memorandum of Understanding does not preclude either party
from entering into separate agreements setting forth procedures for
other programs which can be addressed more efficiently and
expeditiously by special agreement.

David R. 8mith, M.D. " Benny Makhis
Conmissioner of Health Exechitive ?”r cgfr
Date: November L, 1995 Date: ///%/ g

’)':; v& TOTAL PAGE. B »rv



STRUCTURAL PEST CONTROL BOARD
9101 FM 1325, SUITE 201

AUSTIN, TEXAS 78758

Telephamm: 512-8354068 Fax 512-837-TT22

Date: / 25 k G
Numbear of Pages:
Phone: (§12) 835-4066
Fax: (512) 837-1722

fax
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TEXAS DEPARTMENT OF AGRICULTURE

RICK PERRY November 24,1993

Commissioner

Dr. David R. Smith, M.D.
Commissioner of Health
Texas Department of Health
1100 West 49th Street
Austin, Texas 78756-3199

Dear Dr. Smith:

Enclosed is the Memorandum of Understanding (MOU) that was developed to enhance
the flow of information between the Bureau of Epidemiology, the Texas Department of
Health and the Texas Department of Agriculture regarding reported cases of adult
elevated blood lead levels, occupational pesticide poisoning, silicosis and asbestosis.
We have reviewed and signed the MOU that we found provides the necessary language
to achieve the consistent and ongoing exchange of information between our agencies.

: We have also enclosed a copy of our Human Exposure Policy that was given to our
inspectors October 1, 1993, and highlighted the section requiring them to report all
confirmed cases to your agency. If any further actions need to be attended to before
finalizing this MOU, please contact Donnie Dippel at 512/475-1621.

Sincerely,
Eu’é Fem
Rick Perry

Commuissioner of Agriculture
RP/DD/co

Enclosures

A7
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MEMORANDUM OF UNDERSTANDING
BETWEEN
TEXAS DEPARTMENT OF AGRICULTURE
AND
TEXAS DEPARTMENT OF HEALTH
BUREAU OF EPIDEMIOLOGY

I. Purpose

The purpose of this Memorandum of Understanding (MOU) is to
formalize a working relationship between the Texas Department of
Health, Bureau of Epidemiology (TDH-BE) and the Texas Department of
Agriculture (TDA), to reduce occupational illnesses and to assure
a safe and healthful workplace.

This agreement describes the procedure used by TDH-BE to inform the
TDA of workplaces where occupational exposures to pesticide result
in occupationally related illness or injury. A cooxdinated effort
petween TDH-BE and TDA will use the resources of each Agency and in
combination will more effectively identify and reduce occupational
pesticide poisoning. Through this codperative effort, the goals of
each Agency to reduce work-related illnesses and to assure safe and
healthful working conditions will be met.

IT. Background

The Legislature of the State of Texas and the Congress of the
United States have enacted employee protection legislation intent
upon identifying and eliminating harmful emplcyee exposures,

Pursuant to Title 25, Texas Administrative Code, 99.1, physicians
and laboratory supervisors in the State of Texas must report the
following occupational conditions to TDH: 1) blood lead levels at
or above 40 micrograms lead/deciliter of blood in persons 15 years
of age or older, asbestosis, silicosis, and acute occupational
pesticide poisoning.

The Environmental and Occupational Epidemiology Program in the
TDH-BE collects and analyzes worker exposure data from these
sources. This data is used to implement intervention activities
for reducing work-related illnesses, injuries and hazards. This is
accomplished through contact with the physician, employer and
employee.

III. Procedure

To better meet its legislative mandate, the TDH-BE will contact TDA
when this agency is notified of a suspected or confirmed case of
pesticide poilsoning. The notification will include as much
information as can be made available to include 1laboratory
analysis, physician examination, or information provided by the
employee. Patient confidentiality will be maintained by TDH-BE.
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Compliance and Quality Assurance. The Austin staff person receiving the
update from the field will immediately update the human exposure contact
programs listed above.

INFORMING TDH

When the inspector has determined that a possible human exposure has
occurred, he/she should contact the Texas Department of Health, (TDH), at 1-
800-252-8239 within seventy-two (72) hours from the time the complaint was
received. The TDH contact person is Theresa Willis.

Attached is 3 copy of the Texas Department of Health Case Report Form that
inspectors should give to a person(s) who has been exposed to a pesticide. The
Case Report Form should be filled out by the person filing the complaint and
sent to the address on the form. The form also contains a telephone number for
the person(s) to call and receive medical advice pertaining to their specific type
of pesticide exposure. The TDA inspector is sl required to contact TDH and
notify them of the human exposure. ‘

INFORMING TDA

The Office of the Assistant Commissioner for Pesticide Programs will notify
the lab that they will be receiving samples involving a human exposure case.

The analysis of these samples will be initiated within a twenty-four (24) hour
period from the time the samples were received.

SHIPPING SAMPLES

All samples that are collected in connection with a human exposure
complaint must be identified as such by indicating "Human Exposure
Incident” in the remarks section of the sample collection report.

Samples involved in a human exposure complaint must be sent to the Brenham
Lab within twenty-four (24) hours from the odme the samples are collected. In
the event that enough information regarding the type of analysis to perform or
the pesticide involved or suspected is not known, the sample must still be sent
to the lab within the twenty-four (24) hour period. A note to the lab should
be included 1n the remarks section of the sample collection report informing the
lab that this is a human exposure sample, and that no analysis should be
performed untl nstructed to do so by the inspector. This instrucon will be
received by the lab no later than forty-eight (48) Hours from the ime the sample
was shipped. When enough information is gathered, the inspector must fax that
informaton to thelab, and follow-up by telephone call and mailing a hard copy
of the information. If for some reason this time specification cannot be met,
contact regional director/senior inspector and document attempts made and
reasons for failure.
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(“Office of * these programs may be satisfied by contacting Deputy Assistant
Commissioner, or Administrative persons /Attormevs reportine directly to Assistant
Commissioner/ Chief of Enforcement)

REGIONAL OFFICE

When received from the Austin office or a direct call from the complainant to
the regional office, the information should be given to the senior inspector, the
regional director, or the person in charge if both are not available.

If the complaint was called directly to the regional office, the Austin staff in one
of the following programs should be notified immediately who will in tum
notify the other divisions immediately.

* (Office of the Chief of Enforcement

* Office of the Assistant Commissioner for Pesticide Programs

= Qffice of the Assistant Commissioner for Field Operations

* Office of the Assistant Commissioner for Communications
PROCEDURES FOR HANDLING THE HUMAN EXPOSURE COMPLAINT
TELEPHONE CONTACT

The inspeclor assigned to the complaint or the senior inspector should make
telephone or personal contact with the complainant as soon as possible, but
within six (6) hours from the time the complaint was received by TDA.

If the complainant can not be.reached by phone, document the tme the call was
made and continue trying to contact the complainant.

PERSONAL CONTACT

The inspector will visit the complainant within the twenty-four (24) hour period
after the complaint is received. If for scme reason this time period cannot be
met, contact the regional director/semor inspector and document the reason why
these time constraints are not being met.

UPDATING TDA STAFF

The Case Preparanons Officer for Pesticides in the Office of the Chief of
Enforcement is lead cantact person to receive update information. The inspector
should relay the informaton to the Austin staff on an as needed basis, with a
minimum of every two {2) days. If the Case Preparations Officer is not
available, the Pestcide Enforcement Attorneys or Chief of Enforcement should
be contacted. If legal staff are unavailable. contact should be made to Office of
ne Assistant Commissioner for Pestcide Programs or the Coordinator for
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TEXAS DEPARTMENT OF AGRICULTURE
PESTICIDE PROGRAMS DIVISION

POLICY STATEMENT

POLICY NUMBER: PPD-93-006
SUBJECT: The handling of human exposure complaints
REPLACES: Any previous department policy

EFFECTIVE DATE: October 1, 1993

HUMAN EXPOSURE COMPLAINT IS RECEIVED
AUSTIN

The Austn staff on the TDA Informaton Sources lists responsible for Human
Exposure, the Office of Chuef of Enforcement, the Office of the Assistant
Commissioner for Pesticide Programs or Office of Field Operations should
immediately call the regional office and make contact with the senior inspector,
regional director, or person(s) in charge of the office if both are out. If no
other person(s) can be contacted, the inspector can be contacted directly to
facilitate the investigation. If a complainant contacts the department during a
tme there is no one available at the regional office, then telephone the senior
inspector, regional director, or inspector by pager or home number until contact
has been made. Do not leave the complainant waiting until the next business
day for a contact from the department.

The Complaint Information Form should immediately be hand delivered to field
operations to be faxed to the person contacted at the regional office. If no one
from field operations staff is available, the individual talang the information will
fax the Complaint Information Form to the regional office and leave a copy for
field operations staff.

The wndividual receiving complaint should make sure the following programs in
Austin are aware of the complaint immediately:

* Office of the Chief of Enforcement

g

Office of the Assistant Commuissioner for Pesticide Programs

N

Office of the Assistant Cornmissioner for Field Operations

W

Office of the Assistant Commissioner for Communications If} 21



When TDA 1is notified of human pesticide exposure, TDH-BE will be
contacted and provided with the information as required by the
Texas Administrative Code. Coordinated investigations °~of
occupational pesticide poisoning cases will be conducted jointly
between TDH-BE and TDA whenever possible. TDH-BE staff would be
available to conduct employer, employee and family member
interviews and answer other health related concerns. TDH-BE staff
can assist in the onsite investigation to gather epidemiological
information from the employee, employer or other personnel as

appropriate. Whenever TDH-BE is notified-of a human pesticide
exposure, the circumstances surrounding the exposure would be
reported to TDA. This information would be wuseful when

modifications to existing pesticide applications, procedures, re-
entry times, etc., are reviewed.

Iv. Period of Agreement

This MOU shall continue in effect indefinitely, unless, and until,
modified in writing by mutual consent of both parties or terminated
by either party upon 30 days advance written notice.

This MOU does not preclude either party from entering into separate

agreements setting forth procedures for other programs which can be
addressed more efficiently and expeditiously by special agreement.

M/Q/" gb/(. Ptzu.:;L

avid R. Smith, M.D.
Commissioner cf Health

Date:j/lj{} . Date:_//’so'qg
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DOCUMENT NO. 2322389763-2002
ATTACHMENT NO. 01

PERFORMING AGENCY: NORTHWEST TEXAS HEALTHCARE SYSTEM INC

RECEIVING AGENCY PROGRAM: BUREAU OF EPIDEMICLOGY

TERM: September 01, 2001 THRU: August 31, 2002

SECTION 1. SCOPE OF WORK: ‘

PERFORMING AGENCY shall promote public safety and injury prevention through well-
coordinated poison control activities within the State of Texas by providing:

1.

5.

24-hour toll-free telephone referral and information services for the public and
health care professionals according to the requirements of the American
Association of Poison Control Centers (AAPCC). Referral and information
services shall be provided directly or through coordination with the other centers
in the Poison Center Network;

Information and educational programs for communities and health care
professionals;

Poison prevention education;

Technical assistance to state agencies requesting toxicology assistance;
and, '

Consultation services concerning medical toxicology.

All activities shall be performed in accordance with RECEIVING AGENCY'S guidelines listed
below, and PERFORMING AGENCY'S objectives, activitics, work plan, and detailed budget
as approved by RECEIVING AGENCY. All of these documents are adopted by reference as
part of this Attachment. Any revisions to said documents shall be approved by RECEIVING
AGENCY and transmitted in writing to PERFORMING AGENCY before they become

effective.

PERFORMING AGENCY shall comply with Chapter 777 of the Health and Safety Code and
the rules jointly adopted by the RECEIVING AGENCY and the Commission on State
Emergency Communications (CSEC), 25 TAC §§ 5.51-5.59.
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PERFORMING AGENCY shall have and maintain daily poison reporting data consistent with
the AAPCC data collection standards and legislative reporting requirements. To the extent
practical, PERFORMING AGENCY shall utilize similar management information network
standards of compatibility. Poisoning data shall be submitted in the format, manner and
frequency prescribed by RECEIVING AGENCY.

PERFORMING AGENCY shall adhere to the provisions of the Health and Safety Code,
Chapter 84, and 25 TAC § 99.1, relating to the immediate reporting of confirmed or suspected
acute occupational pesticide poisonings, including those requiring hospitalization. Non-
occupational pesticide poisonings shall be reported in like manner.

PERFORMING AGENCY shall be the designated site for mandatory reporting of controlled
substance overdoses as prescribed by Health and Safety Code §§ 161.041-.044. Data collected
shall be reported in the format, manner and frequency prescribed by RECEIVING AGENCY.

PERFORMING AGENCY shall provide on-going support for poison center-related
telecommunications in its facility as negotiated with the CSEC.

PERFORMANCE MEASURES

The following performance measures will be used to assess, in part, the PERFORMING
AGENCY’S effectiveness in providing the services described in this contract Attachment,
without waiving the enforceability of any of the other terms of the contract.

8 human exposure calls to Poison Control Center per 1000 population;
180 public and professional education presentations conducted; and,

175,000 educational materials distributed.

PERFORMING AGENCY shall provide a monthly report entitled "Report of Human Exposures"
to RECEIVING AGENCY Program. The report shall document the number of calls per 1000
population. The report may be submitted on paper or electronically on the "Toxicall" system
when it is implemented. PERFORMING AGENCY shall submit a completed "Measurable
Outcome Criteria Quarterly Report Form" to RECEIVING AGENCY Program within thirty (30)
days after the end of each quarter.

PERFORMING AGENCY shall provide services to clients who live or receive services in the
following count(ies)/area: Archer, Armstrong, Bailey, Baylor, Briscoe, Brown, Callahan,
Carson, Castro, Childress, Clay, Cochran, Coleman, Collingsworth, Comanche, Cottle,
Crosby, Dallam, Deaf Smith, Dickens, Donley, Eastland, Fisher, Floyd, Foard, Garza, Gray,
Hale, Hall, Hansford, Hardeman, Hartley, Haskell, Hemphill, Hockley, Hutchinson, Jack,
Jones, Kent, King, Knox, Lamb, Lipscomb, Lubbock, Lynn, Mitchell, Montague, Moore,
Motley, Nolan, Ochiltree, Oldham, Parmer, Potter, Randall, Roberts, Runnels, Scurry,

AY
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Shackelford, Sherman, Stephens, Stonewall, Swisher, Taylor, Terry, Throckmorton, Wheeler,
Wichita, Wilbarger, Yoakum, Young, and surrounding counties.

SECTION II. SPECIAL PROVISIONS:

General Provisions, Overtime Compensation Article, is not apphcablc and PERFORMING
AGENCY shall comply with the following paragraphs:

PERFORMING AGENCY is authorized to pay employees who are not exempt under
the Fair Labor Standards Act (FLSA), 29 USC, Chapter 8, § 201 et seq., for overtime
or compensatory time at the rate of time and one-half per FLSA.

PERFORMING AGENCY is authorized to pay employees who are exempt under
FLSA on a straight time basis for work performed on a holiday or for regular
compensatory time hours when the taking of regular compensatory time off would be
disruptive to normal business operations.

Authorization for payment under this provision is limited to work directly related to
poison control activities and the amount shall not exceed 5% of the annual personnel
costs for those eligible positions to be allowable.

PERFORMING AGENCY shall document proper authorization for approval for any
work performed by exempt or non-exempt employees in excess of forty (40) hours in a
workweek.

s
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SECTIONII]. BUDGET:

PERSONNEL $462,040.00
FRINGE BENEFITS 36,097.00
TRAVEL 12,000.00
EQUIPMENT 0.00
SUPPLIES 4,500.00
CONTRACTUAL 80,000.00
OTHER 4,013.00
TOTAL DIRECT CHARGES $598,650.00
INDIRECT CHARGES $92,509.00
TOTAL $691,159.00

Total reimbursements will not exceed $691,159.00 .

Financial status reports are due the 30th of December, 30th of March, 30th of Juﬁe, and the 30th
of November. '

The negotiated indirect cost amount shown above is less than PERFORMING AGENCY'S
curreni approved indirect cost rate on file at RECEIVING AGENCY. Indirect cost will be
charged in accordance with the negotiated rate, but may not exceed the amount shown above.
Indirect charges to this contract may not exceed the amount shown above, except by prior written
approval of RECEIVING AGENCY.

ATTACHMENT - Page 4
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DOCUMENT NO. -
ATTACHMENT NO.
PURCHASE ORDER NO.

PERFORMING AGENCY:

RECEIVING AGENCY PROGRAM:

TERM: THRU.

SECTION 1. SCOPE OF WORK:

PERFORMING AGENCY shall assist RECEIVING AGENCY Program in: 1) promoting the
reduction of injuries occurring from exposure to poisons and toxic substances through public and
professional education, and 2) reduce medical costs incurred by State of Texas residents by
providing treatment recommendations.

PERFORMING AGENCY shall:

1.

2.

L2

Promote public safety and injury prevention through well-coordinated poison control
activities within the State of Texas;

Provide and maintain a twenty-four (24) hour toll free telephone referral and information
service for the public and health care professionals according to the requirements of the
American Association of Poison Control Centers (AAPCC). Referral and information
services shall be provided directly or through coordination with the other centers in the
Poison Center Network as identified i1 RECEIVING AGENCY’S Program’s RFP number
E14 0001.3;

. Provide information and conduct poison prevention or other poison related educational

programs for communities and health care professionals within PERFORMING AGENCY’S
identified service areas of ;

Provide technical assistance to other State of Texas agencies requesting toxicology
assistance;

Provide consultation services to health care professionals and the public concerning medical
toxicology;

Maintain daily poison reporting data consistent with the AAPCC data collections standards,

Texas Poison Center Network (TPCN) standardized operating policies and procedures, and

legislative reporting requirements;

Utilize management information network standards as prescribed in the design of
RECEIVING AGENCY’S Program’s centralized database and documented in the
Centralization of Data and Technology Among Texas Poison Centers Project Charter dated
October 22, 2003. Dala shall be submitted to the centralized database and shared with

ATTACHMENT - Page |
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8.

9.

RECEIVING AGENCY'’S Program daily or more often duning times of emergency,
outbreak, or terrorist event;

Immediately report confirmed or suspected acute occupational pesticide poisonings,
including those requiring hospitalization to RECEIVING AGENCY’S Program, in the
format provided by RECEIVING AGENCY’S Program;

Immediately report non-occupational pesticide poisonings to RECEIVING AGENCY’S
Program, in the format provided by RECEIVING AGENCY'S Program;

10. PERFORMING AGENCY shall be the designated site for mandatory reporting of controlled

substance overdoses. Data collected shall be reported to RECEIVING AGENCY’S Program,
in the format, manner and frequency prescribed by RECEIVING AGENCY’S Program;

11. PERFORMING AGENCY shall document proper authorization for approval of any work

performed by exempt or non-exempt employees in excess of forty (40) hours 1n a work week;

12. Provide on-going support for poison center related telecommunications at its facility;
13. Any revisions to the organizational structure shall be submitted to RECEIVING AGENCY’S

Program, in writing, prior to implementation, and shall be in compliance with AAPCC
certification guidelines; and

14. PERFORMING AGENCY shall provide copies of all financial and/or administrative audits

conducted on poison center operations, including independent audits and internal audits to
RECEIVING AGENCY'S Program within contract Attachment term.

PERFORMING AGENCY shall comply with the following applicable federal and state laws, rules,
regulations, standards, and guidelines:

1.

2.

Chapter 777 Health and Safety Code. Publication can be located at web site
http://www.capitol.state.tx. us/statutes/hs.toc.htm;

25 Texas Administrative Code (TAC), §§5.51-5.59. Publication can be located at web site
http://info.sos.state. tx.us/pls/pub/readtacSext.ViewTAC?tac view=3 &ti=25&pt=1;
Chapter 84 Health and Safety Code. Publication can be located at web site
http://www.capitol.state.tx, us/statutes/hs.toc.htm;

25 TAC  §99.1. Publication can be  located at web  site
http:/info.sos.state.tx us/pls/pub/readtac§ext. View TACtac_view=4&ti=25&pt=18&ch=99&rI=Y;
Health and Safety Code §§161.042-.044. Publication can be located at web site
http://www.capitol.state.tx.us/statutes/hs.toc.htm;

American Association of Poison Control Center. Publication can be located at web site
http.//www.aapcc.org/,

Centralization of Data & Technology Among Texas Poison Centers Project Charter dated
10/22/2003; and

RECEIVING AGENCY'’S Program’s Texas Poison Center Network Standardized Operating
Policies and Procedures.

The following documents are incorporated by refcrence and made part of this contract Attachment:

1.

RECEIVING AGENCY’S Program'’s fiscal ycar (FY) 2004 Texas Poison Center Network
Request for Proposal (RFP) E14 0001.1 issued March 28, 2003;

ATTACHMENT -~ Page 2
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2. PERFORMING AGENCY'S Texas Poison Center Network RFP Application dated May 15,
2003, and any revisions agreed upon, in writing, by PERFORMING AGENCY and
RECEIVING AGENCY’S Program;

3. RECEIVING AGENCY’S Program’s FY 2005 Texas Poison Center Network Renewal
Application E14 0001.2 issued Apnl 23, 2004,

4, PERFORMING AGENCY’S Texas Poison Center Network Renewal Application dated May
14, 2004, and any revisions agreed upon, in writing, by PERFORMING AGENCY and
RECEIVING AGENCY'S Program;

5. RECEIVING AGENCY’S Program’s FY 2006 Texas Poison Center Network Renewal
Application E14 0001.3 issued May 20, 2005;

6. PERFORMING AGENCY’S Texas Poisop Center Network Renewal Application dated June
8, 2005, and any revisions agreed upon, in writing, by PERFORMING AGENCY and
RECEIVING AGENCY’S Program;

Within thirty (30) days of receipt of an amended standard(s) or guideline(s), PERFORMING
AGENCY shall inform RECEIVING AGENCY’S Program, in writing, if it will not continue
performance under this contract Attachment with the amended standard(s) or guideline(s).
RECEIVING AGENCY may lerminate the contract Attachment immediately or within a reasonable
period-of-time as determined by RECEIVING AGENCY.

RECEIVING AGENCY reserves the nght, where allowed by legal authority, to redirect funds in the
event of financial shortfalls. RECEIVING AGENCY’S Program will monitor PERFORMING
AGENCY’S expenditures on a monthly basis. If expenditures are below that projected in
PERFORMING AGENCY'S total contract amount as shown in SECTION III. BUDGET,
PERFORMING AGENCY'S budget may be subject to a decrease for the remainder of the
Attachment temm. Vacant positions existing after ninety (90) days may result in a decrease in funds.

Through this contract Attachment, RECEIVING AGENCY and PERFORMING AGENCY are
furnishing a service related to homeland security and under the authority of Texas Govermment Code
§421.062, neither agency is responsible for any civil liability that may arise from fumishing any
service under this contract Attachment.

PERFORMANCE MEASURES

The following performance measures will be used to assess, in part, PERFORMING AGENCY’S
effectiveness in providing the services described in this contract Attachment, without waiving the
enforceability of any of the other terms of the contract.

Measure A:
Calls handled by the Poison Center should be derived from the Toxic Exposure Surveillance System
(TESS) maintained by RECEIVING AGENCY"’S Program database and NOT the Automated Cal)
Distnbution (ACD) database maintained at each poison center.

1. Number of human patient exposure calls is ;

2. Number of follow-up calls for human patient exposures is ;

ATTACHMENT - Page 3
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SECTION II. SPECIAL PROVISIONS:
General Provisions, Overtime Compensation Article, is revised to include the following:

PERFORMING AGENCY is authorized to pay employees who are not exempt under the Fair
Labor Standards Act (FLSA), 29 USC, Chapter 8, §291 et seq., for overtime or compensatory
time at the rate of time and one-half per FTE.

General Provisions, Equipment and Supplies Article, is revised to include the following:

PERFORMING AGENCY shall retain title to all equipment purchased with contract funds under
authority of §12.053 of the Health and Safety Code.

PERFORMING AGENCY shall also submit one (1) copy of the annual cumulative equipment

inventory report (TDH Form GC-11) to RECEIVING AGENCY’S Program no later than
October 15" of each year.

ATTACHMENT - Page 2
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.« AL MAY

ING EXECUTIVE DIRECTOR
WORKERS' COMPENSATION COMMISSION
SOUTHFIELD BUILDING, MS-4D, 4000 SOUTH IH-35, AUSTIN, TEXAS 78704-7491
(512)448-7900
MEMORANDUM
DATE: August 13, 1998
TO: Scott Richardson

Worker's Health and Safety Division

FROM:  Pam Oglesby J
Assistant General Counsel G~

RE: MOU- with Texas Department of Health

| have reviewed the MOU with TDH as well as the current laws on illegal access or
exceeding authorized access to electronically stored information. Although it does not
appear that the MOU is effected by the changes, | believe it would be prudent to have new
Confidentiality statements signed by all relevant TDH employees, which cite the new
statutes. Therefore, I'm sending you arevised statement with attachments to be forwarded

to TDH.

If youneed any additional information or have any questions, let me know.

Pam Qglesby
ext. 3969

g.
[P
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restyuesuonnaire rev. us/ 1u/2uuo -1

Occupational Report Date: To be completed at data entry:
Non-Occupational Received by: Case ID #:
} Event ID#:
Event Descriptor:
Exposure ID#:

Case #: Report Source contact phone #:
Observation of residue and/or contamination by a trained professional/ SAMPLES taken? (see last page)

Last Name: First Name: Middle Int:
Home Address: City: Zip Code:
County: FIPS: Telephone No.: D.O.B:

Gender: OMale OFemale Hispanic: O Yes ONo Speaks English: OYes ONo Age:
O(01) American Indian/Alaskan [3(03) Black & (06) Mixed

[J(02) Asian/Pacific Islander 0(05) White d (08) Other O (09) Unknown
Event Date: What were you doing when you were exposed to the pesticide?

Description (note form):

First Exposed ___: Howlong___:_ Symptom onset _:

HEALTH EFFECTS reported by case:

Event_SUPERVISION: Was the application performed by a licensed applicator?: .1 Yes ' No

Where did the event take place? Event site (Farm, Home Nursery)
Address: City: County:
Where were you when you were exposed? Case site (ex. Farm, Home, Nursery)

Name of other exposed individuals: Phone:
O Drift O Surface O Targeted O Leak/Spill O Indoor Air O Unknown 0O Other EXPTYPE
O Dermal O Injection O Inhalation O Eye O Ingestion O Unknown 0O Other EXPROUTE
Chemical Info:
1"' Product 2" Product 3™ Product
Name
Active Ingredient
Other
What was the TARGET? (see also pg. 3)
Application Equipment: (see also pg. 3)
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Pest Questionnaire rev. 08/10/2006 -2
FIRST CARE  Date medical attention sought:

(1) Physician office (4) Advice from Poison Control (TPCN)
(2) Emergency Department (3) No medical care sought

(3) Hospital Admission to (6) Other

(7) Employee Health Center/Company Physician (9) Unknawn

Name of Facility: Phone:
Location: Fax:
Requested: Received:
.1 Hospitalized: Admit Date: / / Discharge Date: / / Length of Stay: _____Days

Diagnosis: Diag. date:  ICD-9 Code :

Physician:
PRE-EXISTING CONDITIONS:

Pregnant: Allergies: Asthma: ACI:

(1 = Dr. Reported 2 = Exposed Reported 3 = Both Reported 4= Not Present 9 = Unknown)

Did you have to miss more than 1 day from work as a result of the exposure?
Lost Time: (1) Yes, ___days  (2) No time lost (3) Unemployed, lost normal activity  (9) Unknown

EMPLOYMENT INFORMATION

Was exposure work related? L Yes . No

Place of Employment: Address:

City/Zip: Business phone:

May we contact your employer if necessary? . Yes ' No  Supervisor's Name:
Supervisor's phone:

What is your job title? COC (Occupational) Code:

General Job Duties:

Industry at time of Exposure: SIC (Industry) Code:

What were you doing when exposed?

Incidents involving APPLICATION, MANUFACTURE, OR HANDLING/WORKING with pesticides:

Were you wearing any type of personal protective equipment? Yes No
.. Supplied air respirator 11 Respirator 1 Dust mask .. Boots .~ Clothing
_ Gloves (cotton & leather) + Gloves (synthetic) ! Goggles Engineering

AGRICULTURE: Have you had WPS training (the blue card)? . Yes :No When?

1: Were you told of Re-entry time restrictions? ~Yes No
2: Have you been informed this season about hazards of pesticides? - Yes No
3: Have you been told this season about resources for emergency care?  Yes - No
4: Have you been informed about pesticide safety and PPE use? Yes -No
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Pest Questionnaire rev. 08/10/2006

SOURCE OF INCIDENT INFORMATION

(O1) Physician Report (07) Obituary/news
(08) TWCC

(09) Self-report

(02) Poison Control Center
(03) Other Healthcare Prov
(04) Laboratory report (10) Co-worker report
(05) Death cert/med. Exam Rpt (1 1) Friend or Relative report

(06) Report/refer from gov agey  (12) Identified during site visit

Referred to another agency?

(13) Worker representative

(14) Medical record review

(15) Emplovyer report

(21) Agricultural Nurse Program
(0G1) Tx Dept Agriculture

(062) SPCB

(063) Tx Workforce Comm
(067) Other TDH program
{97) State Heajth Dept

(98) Other

(99) Unknown

SITE INFORMATION  O-= Case Site
(01) Farm

(02) Nursery

(03) Forest

(04) Livestock Production facility

(13) Labor Housing

(20) Residential Institution
(21) Schoal

(22) Daycare facility

(23) Prison

(24) Hospital

(29) Other institution

(05) Greenhouse
(10) Single Family Home
(11) Mobile Home

(12) Multi-Unit Housing (30) Pesticide Manufacture

v'= Event Site

(39) Other manufacturer

(40) Office/Business

(41) Retail Establishment

(42) Service Establishment

(50) Road/Rail

(51) Rd/Rail/Utility/Right of Way
(52) Park

EQUIPMENT

(01) Aerial application equip (06) High Pressure Fumigator
(02) Chemigation

(03) Pressurized can/bomb (08) Spray line/handheld
(04) Aerosol generator/fogger (09) Sprayer, backpack

(05) Soi! Injector

(07) Handheld granular/dust appl

(11) Ground sprayer NEC
(12) Manual Placement
(13) Dip tank or tray

(14) More than one type

(10) Trigger pump/compressed air (15) Other

TARGET

(010) Landscape/ornamentals (110) Tree fruits

(020) Forest trees/land (111) Citrus fruits

(031) Veterinary-livestock (112) Tree nuts

(032) Veterinary-domestic animals (113) Pome fruits

(041) Building Structure (114) Stone fruits

(042) Building Surface (120) Subtropical/misc. fruits
(043) Building space treatment (200) Beverage crops

(050) Undesired plant (300y Flavor/spice crops
(0060) Aquatic-pond, stream. lake (400} Vegetable crops
(070) Soil (410) Curcurbit vegetables
(080) Wood product (420) Fruiting vegetables
(100} Fruit crops (430) Leafy vegetables
(101) Small fruits (440) Root/tuber vegetables

(450) Seed/pod vegetables
(460) Misc. vegetables

(500) Grain/grass/fiber crp
(501) Fiber crops

{510) Forage/fodder/silage/grass
(520) Forage/fodder/silage/leg
(530) Cereal grain crops

(540) Sugar crops

(550) Misc. field crops

(600} Otl crops

(601) Application to seeds
(630) Crops-cross category

(53) Golt Course

(54) Private Vehicle

(55) Public Transportation
(59) Other

(60Y Emergency Response Veh
(70) More than one site

(98) Not Applicable

(99) Unknown

(98) Not Applicable
{99) Unknown

(700) Humans

(701) Human - skin/hair

(702) Human - clothing

(703) Human-skin/hasr/clothing
{800) Bait lor rodent. bird, predator
(801) Wide-scale pub. Com.-wide
(061) Pools (swimming. jacuzzi)
(998) Not Applicable

(999) Unknown

(830) Other

ACTIVITY

{04) Repair/maintenance un appl equip (10) Outdvors-routine liv

(01) Applying Pesticides (07) Emergency response

(02) Mixing or Loading (03) Any Combination of ¢]-04 (08) Routine work-not apphication  (98) Not Applicable

ey



Pest Questionnaire rev. 08/10/2006
(03) Transport or Disposal

{06) Manufacture/formulation

(09) Indoors-routine living

-4 .
(99) Unknown

General Neurological Cardiovascular Gastrointestinal
sAcidosis __ s[JAltered Taste __ eBradycardia __ OAnorexia __
eAlkalosis __ eOJAnw/Irr/Hyper __ sCardiac Arrest __ e[JConstipation __
eAnion Gap __ e[JAtaxia __ OChest Pain __ e[dDiarrhea __
OFatigue __ o[Blur Visn __ eCond Dist __ o[1GI Bleeding __
e[dFever __ oOComa __ eHypertension __ ONauvsea __
s[dConfusion __ eHypotension __ OPain __
Renal eODiaphor __ OPalpitations e[OVomiting __
e[JHematuria __ ODizziness __ eTachycardia ___
o[O0liguria __ o[Fainting __ =k
e[JPolyuria __ eOFascic __ e[JAbrasion __
eProteinuria __ OHeadache Respiratory e[JBurns __
e[0Memory Loss __ o[JAsthma Dx __ o[dConjDx __

Dermal OMusc Pain __ eOCough _ eMiosis _
s[Bullae __ eOParalysis __ o[Cyanosis __ eMydriasis __
o[dBurns __ e[JParesthesia __ odDepression __ e[Pain/Irr/Inflam __
e[1Edema __ ePer Neur __ o[Dyspnea __ e[dTears __
o[1Hives __ eORigidity __ e[dEdema __
OPain _ eOSalivation __ o[JLR Irritation __
OPruritis __ o[OSeizure __ OPI Pain __
o[JRash __ OSlur Spch __ o[Tachypnea
o[JRedness __ eOdWeakness o[OJUR Irritation
s[Pattern __ a o[OWheezing __
« Signs:
O Symptoms:
Biological Tests:
Key

1. e Dr. Reported

2. Exposed Person Reported

3. e.! Both Dr. and Person Reported

OUTCOME & INTENT
Fatal 1) Fatal, pesticide related 2) Fatal, non-pesticide related 3) Fatal, relation unknown
8) Not applicable (not fatal)

9) Unknown




Pest Questionnaire rev. 3/7/05 -5-
Intention 1) Yes, suspected intentional 2) No, unintentional

FIFRA Violation:
Label Violation:

EVENT NARRATIVE (for
SPIDER/NIOSH):

Agent Comments:

Violation Comments:

BRIEF EXPOSURE DESCRIPTION (for SPIDER/NIOSH): -

Narrative and Management Notes (not exported to NIOSH):

Health Comments:

Date Comments:

Follow-up Notes (cont. from pg. 6):



Pest Questionnaire rev. 3/7/05 -6-
Follow-up:
a Pending medical records for follow-up (insert dates)
Status | Action Date 1 Date 2 Date 3

Case interviewed

Proxy interviewed

Left message

Called — No answer/No Machine

Phone disconnected/ Unable to locate person

Evening call

0000 |00|0

Mailed letter

Other contact info (more space provided other side):




Pest Questionnaire rev. 3/7/05 -7 -

EN
1

Severity D 1 = Fatal 2 =High 3 = Moderate

Low 8 =Evaluated. Not applicable W

A. Documentation of exposure EI D

Only if infermation regarding the pesticide product, active ingredient or generic chemical class is
available, choose 1 or 2 plus the corresponding source (select the strongest (1) source available):

1 - Confirmed by: a-envir/bio testing b-professianal observation c-biological evidence
d-eye/derm signs c. min L sign. | sym consistent w/appendix 2

2 - Reported by: a-case b-witness c-application records
d-nonprofessional observation e-other

[I'a pesticide 1s not involved:
3 - Strong evidence of no exposure

If pesticide identification (ie product or EPA reg #, active ingredient or generic chemical class) information is
unavailable:

4 - Insutficient data

—

B. Documentation of health effect D | - 2+ Findings by medical staff 2 - 2+abnormal symptloms
3 - No post exposure {indings 4 - Insufticient Data

C. Evaluation of causal relationship D D

(Put a number in first box and letter in second box if first box is 1.)
1 - Fits known toxicology
a-characteristic (Appendix 2 of case classification) and temporal relationship is plausible
b-consistent with literature and known toxicology

2 - Inconsistent with known toxicology
3 - Definitely ruled out (evidence of non-pesticide causal agent)

4 - Insufficient toxicological information available

NIOSH classification Alternate classification
Classification categories |=Definite S=Unlikely
2=Probable 6=Insufficient information
3=Possible 7=Exposed/asymptomatic
4=Suspicions 8=Unrelated

FIFRA-LABEL VIOLATION INFO STATUS: check if
pending:
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September 05

July 2005

April 2005

April 2005

April 2005

April 2005

October 2004

October 2004

October 2004

September 04

September 04

September 04

August 2004

July 2004

Presentations, Educational Qutreach, Meetings

PEST Staff facilitated and presented at the third Pesticide Ad-hoc Advisory
Committee meeting. The meeting was hosted by Texas Tech University in El Paso,
TX.

Maria Saucillo and Maribel Garcia attended and presented at the Progressive
Farmer Farm Safety day camp for migrant children (ages 8-13) in the Lubbock area.

Maribel Garcia and Brienne Brown attended and presented at the Migrant Farm
Worker Conference in Levelland.

PEST staff participated and display an exhibit in the 2005 A Healthy you... Mind,
Body and Soul Health Fair for HHSC employees. Austin.

Maria Saucillo attended and presented at the International Conference on
Environmental and Human Health in El Paso.

PEST staff coordinated, facilitated the second Pesticide Ad-hoc Advisory
Committee meeting, El Paso.

Maria Saucillo and Jennifer Sievert presented and lead a discussion with
farmworkers at the Sin Fronteras Border Farmworker’s Center.

PEST staff met with individuals from the E] Paso/ New Mexico area for the first
Pesticide Ad-hoc Advisory Committee meeting, El Paso.

Maribel Garcia and Brienne Brown presented recognition and reporting seminars to
approximately 90 emergency department healthcare providers in 5 Hidalgo County
Hospitals.

Promoting a Clean Environment for Health Kids conference (The

Farmworker Justice Fund). Maria Saucillo presented reporting and occupational
health information. Maribel Garcia also attended the conference. El Paso.

Jennifer Sievert co-presented “Spraying Overkill” with Frank Crull, Texas
Structural Pesticide Control Board, in the EPA Pesticide Regulatory Education
Program (PREP) course “Pesticides and Public Health™ in Davis, CA.

PEST Program staff updated their program brochure for healthcare providers.

Maribel Garcia presented recognition and reporting seminars to approximately 90
emergency department healthcare providers in S Bexar County hospitals.

PEST staff traveled to the Eastern region of the state and presented pesticide
exposure recognition and reporting to area physicians.

Cx
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July 2004

June 2004

June 2004
April 2004

April 2004

April 2004

April 2004

PEST staff supervised an exhibit booth highlighting residential and occupational
pesticide exposure risks at a local health fair for Spanish-speaking immigrants.

CSTE annual conference, Boise, ID: Jennifer Sievert presented background material
for NIOSH’s data analysis of pesticide exposures in retail establishments and “A
Survey of Worker Protection Training in Texas Farmworkers™.

PEST staff traveled to El Paso to meet with local health and agriculture officials to
discuss the creation of a regional pesticide exposure steering committee.

Maria Saucillo and Jennifer Sievert received cultural competency training for
farmworker outreach, at the National Center for Farmworker Health in Buda, TX.

Maria Saucillo met with healthcare providers and the regional promotora
coordinator to discuss reporting and build support for the upcoming steering
committee meeting. She also maintained an exhibit booth in the El Paso Lower
Valley Health Fair.

Annual TDA Pesticide inspectors meeting, Junction, TX: Jennifer Sievert presented
PEST agricultural-related statistics and reporting information.

MAFO conference, San Antonio, TX: Jennifer Sievert presented “Pesticides in the
Fields, Health Effects, Regulation and the role of the Farmworker Advocate”. Jeff
Shire presented "Survey of Worker Protection Training in Texas Farmworkers".

February 2004 SENSOR-Pesticides Winter meeting, Seattle, WA: Maria Saucillo presented

“Pesticide Exposures in Retail Establishments™.

November 03 Maria Saucillo attended the Migrant Farmworker Stream Forum in Houston.

November 03 Jennifer Sievert participated in the MAFO (farmworker advocate association

August 2003

July 2003

August 2003

July 2003

affiliated with US Department of Labor) conference planning committee, San
Antonio.

Maria Propeck and Jennifer Sievert received WPS trainer certification from TDA,
along with 25 promotoras. Weslaco.

Texas Workforce Commission staff invited the PEST program to participate on the
planning committee for the 2004 annual MAFO conference. Austin.

Maria Propeck and Jennifer Sicvert received WPS trainer certification from TDA in
Weslaco, along with 25 promotoras.

Texas Workforce Commission staff invited the PEST program to participate on the

planning committee for the 2004 annual MAFO conference, addressing farmworker
labor, health and social issues.

C3



Villanacci, John, F. TX SENSOR-Pesticides  Final Report 2002-2006

June 2003 Jennifer Sievert attended the annual CSTE-SENSOR meeting in Hartford, CT, and
moderated two lunch roundtable discussions regarding occupational health issues
for Southern states. :

June 2003 Jennifer Sievert and Maria Propeck traveled to Harlingen and met with directors of the
Farmworker Union and the Texas A&M University Community Health Program seeking
participants to receive WPS trainer training.

February 2003: Maria Propeck and Venkat Chaturvedi attended a PEST exhibit table in the TDH
Nursing Leadership Conference "Partners and Public Health in Concert." Approximately 120
public health nurses and other health care professional were in attendance.

January 2003: Maria Propeck attended the Texas School Health Association annual conference in
El Paso.

January 2003: PEST staff hosted the SENSOR Pesticides winter workshop at the Texas
Department of Health (TDH). Jennifer Sievert presented on 2 farmworker investigations.

December 2002: PEST staff conducted outreach to more than 500 elementary school faculty and
students in Texas and in Mexico in December 2002, in accordance with a grant funded by EPA.
Elementary schools located within 1/4 mile of farmland were selected to receive bilingual
pesticide awareness education.

October 2002: PEST staff met with TDA and school officials in El Paso County to discuss
solutions to the continuous reports of aerial pesticide applications to crops surrounding several
schools during school hours. PEST staff provided names of landowners of the surrounding ficlds
to facilitate communication for application notification.

CH



In case of a spill or
leak

Control the Spill
Immediate steps should
be taken to control the
spill. Don’t expose
yourself to the chemical.
Use Protective
equipment. Pesticides
can enter the body
through the skin, the
eyes, the mouth, and the

Jungs.

Contain the spill
Isolate the area and keep
it from spreading.
Liquids can be contained
by using absorbent
materizls such as sand,
clay ot pet litter.

Cleaning the spill
Consult your Risk
Managet, company
protocol, and/or
chemical MSDS sheet
for proper cleaning and
disposal or hazardous
substances.

T

Stockers

, A Cstormer was reaching for Sevin dust insecneide on the shelf
Reachimg high above head, Sevin dust spilled from a tom
packige on his face. He went to the hospal after expenencing
shortness of breath. nausea and dizziness.

¢ Wear gloves when handling pesticides to avoid skin contact

¢ Use caution when opening boxes with box cutters—check
for torn bags before stocking on shelves

e Always handle pesticide products with caution to prevent
spills, leaks, or setting off aerosols.

A Store cnditer scanned a bag of Amdro granular
insccricide that had some tears. A nearby fan blew
the granules ono the cashier. Cashier wenr to the
hospirtal for an sichy, painful, red rash on his hand.
de missed a day of work.

* When scanning products, always be aware of product leaks
of tears

e In case of a torn or leaking harmful product, contain the
leak and remove yourself and customers from the area.
Refer 1o your company’s spill/clean-up protocol.

Custodial

« Never mix or combine pestcides or cleaning products
o Protect hands and eyes from splashes; always ventilate

properly
» Many disinfectants have the signal word DANGER on label

If you are injured or feel ill
Nouh vout supervisor or $tore manager as soon as possible
In case of an emergency, call the Poison Control Hotline at
1-800-222-1222.
Idenufv the name of the pesoerde and its chemucal contents. [ vou have
symproms seek medical acenuon Always read dhe label; ic bsts the ingrediencs,
direcuons for use and (irst aid wstrucons 1n case of accidenal posoning,

Pesticide Exposure Surveillance in Texas Program (PEST)
Environmental and Injury
Epidemiology and Toxicology Branch
Texas Department of State Health Services
www.dshs.state.tx.us/epilox/pesticides.htm

C 5 1-800-588-1248

512-458-7249




Why is it Dangerous?  Where is it s0ld?  Insecticide Chalk:

S . The chalk is '5011d :il_lcgailﬁde;os:sveral Illegal and Hazardous
TR names, mciuaing: 1racu . N
blackboard chalk
HeeRae Insecticide Chalk," Pretty Baby to Children

Chalk” and "Chinese Chalk."
It has been advertised

. No list of ingredients printed )
on the Intermet and is

. Overexposure to the

: . .. sold at swap meets, flea
chemicals found in insecticide chalk

markets, and grocery

5 stores selling products
such as vomiting,

stomach pains, convulsions, {4

tremors, and loss of

. < : ";‘.'\ . » 7
consciousness. Serious allergic What lg 1t uged fOr.
reactions are also possible. : )

. The packaging may contain %

high levels of lead and o@er The chalk is imported illegally from
hazardous metals, presenting China and other countries, and is

another health risk if handled or
placed in the mouth.

Cé

described as being effective against
roaches, ants, and other household pests.
A line is drawn along floors, baseboards,

<1

Texas DEPARTMENT OF HEALTH
1-800-588-1248
FAX:5 | 2-458-7 1 69

SOURcE: U.S. EPA (ENVIRONMENTAL

PROTECTION AGENCY)

kitchen drawers and closets.

DO NOT DISPOSE OF PESTICIDES OR OTHER In case of an EMERGENCY, call the

POISONS IN THE TRASH OR IN ANY POISON CONTROL CENTER at
DRAINAGE. CONTACT LOCAL AUTHORITIES -8B 22-| 22

FOR PROPER DISPOSAL INFORMATION TDOH PusaLICATION NO O©9-1 | 603




Tiva Insectieide: Tegd cPonde se vende? Por que és peliqrosa?

y La tiza se vende bajo varios : Latiza
y Ii ehgr 0sa p dara lOS nomtres, incluyendo ", “Pretty insecticida se
Nifos | Baby Chalk” y "Chinese Chalk." Se confunde con la

es anunciado en el Internet g

S:tiza comun de la

y es vendido en " pizarra, aumententando el nesgo de

iqtercambio reune, los contacto con los nifios. W
mercados de 1a pulga y : . El envase NO contiene una lista de
las abarroterias que venden *  advertencias o de ingredientes.

productos importados de Asia. -La exposicion excesiv

puede producir efectos
graves a la salud, comc

cPara qué se usa?

" vomitos, dolor de

La tiza se vende ilegalmente para el O estdmago, convulsione
control de insectos. Estd importado temblores, y coma. Reacciones alérgicas
_ ilegalmente de la China y otros paises, también son posibles.
% y anuncia ser efectiva contra .las . El envase de este producto puede
............ cucarachas, las hormigas, y contra contener altos niveles de plomo y otros
Departamento de Salud de Tejas otros pestes de la casa. Una linea de metales peligrosos; al tener contacto con
1-800-588-1248 tiza se dibuja por el piso, los la piel o la boca representa aiin otro
Fax: 512-458-7169 gabinetes de la cocina o por los riesgo.  Fuente de Informacion: U.S.
zbcalos. EPA (La Agencia de Proteccion del

En caso de EMERGENCIA, llame al CENTRO NO TIRE PESTICIDAS Y OTROS Medio Ambiente)
para el CONTROL de ENVENENAMIENTOS VENENOS EN EL BOTE DE LA ; '
1-800-222-1222 ‘ BASURA NI EN EL DRENAJE
LLAME A LOS OFICIALES LOCALES
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Why Do Ph, _Gians Fail to Report
Pesticide Exposure?
» Unaware of reporting law and-how to report
» Non- Rpemﬁc ilinesses make it d!fﬁcult to
make an accurate dlagnoszs
+ Not thinkinhg of pesticides or chemicals

Why Do Workers Fail to Report

Pesticide Exposure?’

» May not think they are o
sick enough to seek care // %

» Cannot afford A /ﬂ

" health care )

» Afraid of being
fired if their
employer
finds out’ s

» Not thinking of -
pesticides a.nd o
chemicals

What Information

Does DSHS Need? '

» 'Exposed individual’s name,
address, phone number, birth date, race
or ethnicity and diagnosis

» Lab results (e.g. cholinesterase tests)

» Occupation and-employer information if
exposure is work-related ‘

How Are the Data and

Information Used? _

» Reporied information is confidential

+ Continual surveillance allows us to identify
poisaning incidents, provide assistance,
and make recommendations to prevent
and control future exposures

» Data help us understand and describe the
extent of pesticide poisoning in Texas

« Information is used .  zvelop targetcd
' cducat;on and. preventlon materials and
to provide dpprOpnate pCSI]C]de exposure
. preventxorr trammg

Occu patxons At-Rlsk for Pestu:tde
and Chemical Exposure, '
+ Ground pesticide apphcators

. Nursery workers .

» Farmers, poulfry farmers and ranchers

- » Harvesters or feld workers
. Aerial apphcators
-+ Exterminators’ :

Warehouse ‘workers who hand.le pestlclde
Workers who' work with .
arsemc- and crcosote trcated wood

. Ponce and nrengmers o

' Takmg Occupatlonal Hustory

* Whatkind of work do'you do?
Que clase de trabajo hace usted?
* Are pcstlmdes or chemicals
being used at- ‘home or work?
¢Se usan pesticidas o productos
quimicos en su casa o-en su trabajo?
* Do you get 51ck or dizzy after
or while ‘you are working? |
;Se Stente usted enfermo o mareado
mientras trabgja o despaes de terminar
su traba]of’ B .
+ Do you feel more or less: sxck when'
you are at work?-
¢Se siente usted mds o menos enfermo
-cuando estd. trabajando‘)
* Have you been exposed to pesticides,
chemicals or solvents before?
cHa sido usted expuesto en el pasado
a pesticidas, productos quimicos o
solventes?

. Gasti‘OHJtestmal

* ' Pinpoint pupils . . .
.._- Watery eyées™ -

. Runny NoSe .

 Dizziness

* Dermatological

* Respiratory

Symptoms
Associated

. witha 'P‘esti'c_i'de
- Exposure ‘

Pmblemas
gastromtestmales

Pupilas r'_ési'il,tada.‘s"‘ T

Ojos llorosos -

" Gotea la nariz, moquear

e Excessive sahvatlon

g
Secrecion exceszva de- saliva _ J

» Excessive sWeat‘mg

Sudor excesivo,
' Traszraczon excesiva.

* Tingling/Numbness °

Cosquilleo/Sensacién
adormecedora

-Mareo, vértigo .
frritation
Irritacion.

dermatologica

Problemas
respiratorios
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How can disinfectant e W e Rt s
| : ” Sl Do AUSTIN, TX
’ exposure be aVOIded g 'j ?10}0{ West 49th Strect PERMIT NO. 28

i Mail Code: T-701
Auslin, TX 78756

1. Follow instructions on the label. £

| 2. Wear gloves and other protective

, gear as necessary.

% 3. Avoid contact with skin and eyes. :

4. Always ventilate the area well during
and after mixing or applying.

1 5. NEVER mix cleaning products,

/ especially bleach. My
| 6. In an emergency, seek medical 1
- attention immediately and call the e
poison hotline: 1-800-222-1222,
Mistakes or disregard for 4

label instructions can HARM:

1 * YOU and YOUR FAMILY
» YOUR CLIENTS ;
« WATER, AIR, SOIL and ITS INHABITANTS Y/,




Protéjase Usted
y Proteja a su
Familia de los

Pesticidas

Programa de vigilancia de exposicion a
pesticidas en Texas (Programa PEST)
incluye exposicion a lo siguiente:

edisinfectantes eraticidas * fumigantes
eherbicidas sinsecticidas srepelentes

Si usted trabaja con los pesticidas,

: iy x* s
siga estos pasos para protegerse a si mismo sy TEXAS | FIRST CLASS MALL |
y para proteger a su familia: B T, A us. f;O’STAGE
* Siempre lavese las manos con agua y jabon después de DSHS AUS‘ﬁr\? TX
: s b o W 1100 West 49th Street (
trabajar con los pesticidas o de tocar las planta‘s tratadas. ¥ Mail Code: T-701 _ PERMIT NO. 28
* Vistase de ropa que le cubre los brazos y las piernas al @ Austin, TX 78756

trabajar con los pesticidas.
* Manténgase lejos de los campos que han sido fumigados;
jesto es especialmente importante para los nifios y las
mujeres embarazadas!
Quitese las botas v el sombrero (si es posible, cdmbiese de
ropa en su lugar de trabajo) antes de entrar en su hogar.
Lave la ropa que utiliza para trabajar (utilice agua caliente
v mucho jabdn) después de ponérsela una vez. No lave
la ropa que usted utiliza para trabajar y que podria estar
contaminada con la ropa de su familia.
[.ca v siga las instrucciones en la etiqueta de los venenos
para ¢l hogar v los que utiliza en su trabajo. Siempre
mantenga los venenos lejos de los nifioes,
* Si usted ha estado alrededor de los pesticidas y se siente
enfermo, ubtenga atencion médica de inmediato
v comuniguese con la linea directa para los
envenenamientos: 1-800-222-1222, :
Programa de vigilancia de exposicién a pesticidas en Texas (Programa
PEST) -- 5i u~ted tiene preguntas sobre la exposicion a los pesticidas, 3
lame al: (51214557269 (800) S88-1248  FAX 51204587109 @ C 1|

/
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Protect Yourself
and Your Family
from Pesticides

Pesticide Exposure Surveillance in Texas (PEST)
includes exposure to the following:

edisinfectants erodenticides efumigants

eherbicides sinsecticides erepellents
If you work with pesticides, BN TEXAS
follow these steps to WA Deriment
protect yourself and your family: DSHS
. 1100 West 49th Street
* Always wash hands with soap and water after Mail Code: T-701

working with pesticides or handling treated plants. LD S

* Wear clothes that cover your arms and legs when
working with pesticides.

* Stay away trom fields that have been sprayed; this is
especially important for children and pregnant women!

* Take off boots and hat (if possible change clothes
at the workplace) before entering vour house.

* Wash work clothes (use hot water and lots of soap) after
wearing them one time. Do not wash potentially con-
taminated work clothes with your family's other clothes.

* Read and follow the instructions on the labels of house-
hold pesticides and pesticides used for your work.
Always keep poison away from children.

* [f vou have been around pesticides and feel sick,
seek medical attention immedialely and contact the
poison hotline: 1-800-222-1222.

Pesticide Exposure Surveillance in Texas (PEST) Program
If yvou have questions about pesticide exposure call:
(512) 458-7269  (800) 588-1248  FAX (512) 458-7169 C) z

Wislacitar Wihas / Avvere Aclic cbabo v ticanitay

FIRST CLASS MAIL |
U.S. POSTAGE !
PAID
AUSTIN, TX
PERMIT NO. 28
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e
Report* Acute Occupational Bl ; TEXAS
Pesticide Exposure e W ez

1100 West 19th Street
Mail Code: T-701
Austin, TX 78756

Interview Tips for Pesticide Exposures:
* Occupational Exposure: Identify occupation, length of time
at job, hazards at workplace (e.g., pesticides, disinfectants),
and use of personal protective equipment.

» Environment: Are pesticides (e.g., bug or weed killers, flea
and tick spravs, pet collars, powders, disinfectants, bleach)
used in the home, garden or on a pet?

*» Pediatric Patient: Determine occupation of household
members, whether anyone in the family works with
hazardous materials, if these materials may have been
bronght home. Assess storage practices and use of
household and garden peslicide products.

“lexas law requires healtheare providers (o report suspected
work-related pesticide exposure.

TO REPORT: Call the IDSHS PEST Program at
1-800-588-1248 or vou may fax a report form to 512-458-7169
To download a report form:

www.dshsstate tx.us/epitos / pestr pth'm.pd f

PESTICIDE RESOURCES FOR HEATH CARE PROVIDERS
Texas Poison Control Network 1-800-222-1222
Recognition and Management of Pesticide Poisoning, Sth Ed. 1999 C
wwviepagov/opplead 1 /safety healthcare /handbook /handbook im ’\3

FIRST CLASS MAIL
U.S. POSTAGE
PAID
AUSTIN, TX
PERMIT NO. 28




mmammre = w asa A Ne/VERU L L\IEILIIAI l_‘age 1 Ol; 5

TEXAS
hfﬂ Department of Stale Health Services

Pesticide Exposure Surveillance in Texas (PEST) Program

About PEST Program

Frequently Asked

Ouastions Helpful Phone Numbers

Reporting Information Email Epitox

Para ver esta red en espanol

About PEST

The Pesticide Exposure Surveillance in Texas program maintains
a database of information on pesticide poisonings occurring in
the state of Texas. Physicians and laboratories are required to
report occupation related pesticide poisonings. Additional
surveillance data are collected from other state agencies and
the Poison Control Network. The surveillance program is
responsible for conducting investigations of poisoning incidents
when appropriate and providing educational information.

The clinical symptoms of acute occupational pesticide poisoning
vary depending on the type of pesticide, the route of exposure,
and/or duration of exposure. It is important to determine
exposure history and/or occupational information. Please report
all known and/or suspected cases of acute occupational
pesticide poisoning to DSHS.

Occupations at risk of acute pesticide poisoning include:

Ground Applicators e Pesticide Formulator or

Nursery Workers Manufacturers

farmers and Ranchers Fumigators

Harvasters or Field Workers Aerial Applicators

Warehouse Workers who Police and Fire Fighters
handle/transport pesticides Structural Pest Contrcl Operators

For information on farm workers see the National Health Service

C 4



Corps Migrant Health website, or the Migrant Clinician's Networ
website.

i

Frequently Asked Questions

I was working in the field when a crop duster flew
overhead spraying the neighboring fields. I felt the mist
and could taste the chemical sprayed. What should I do?

« If you feel ill, seek medical attention immediately. You may
also contact the Texas Poison Center Network toll free,
24 hours a day at 1 (800) 222-1222for chemical/health
related information.

« Remove all clothing (hats and other accessories), separate
it, and shower.

« Call the Texas Department of Agriculture (TDA) at 1 (800)
TELL- TDA to report the incident. Pesticide applicators
have strict guidelines to follow regarding all aspects of
pesticide use and TDA regulates agricultural-related
pesticide use.

We recently moved into a duplex and I've noticed a
strong pesticide odor that won't go away. I've been

experiencing headaches and nausea. Could the pesticides
be responsible for this?

« If you are experiencing health-related problems you should
seek medical attention. The odor in your home may or may
not be pesticide-related. The Structural Pest Control Board
(SPCB) of Texas regulates non-agricultural pesticide
applicators. Depending on the situation, SPCB may conduct
an investigation to determine if there are any pesticide-
related problems in your home. You may contact the SPCB
at (512) 305-8270. For information on the chemical

Counter Insecticides page created by the Pesticide
Education Office at the University of Nebraska-Lincoln.

We have a pest problem in our home, however I have
small children and I really don't want to fill our home
with pesticides. Are there effective alternatives?

« There are many non-toxic or at least minimally toxic

”~
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alternatives to traditional pesticides. Check your local
phonebook and/or see the EPA fact sheet: Safe Substitutes
at Home: Non-toxic Household Products for possible
alternatives.

I live along the US/Mexican border. I've noticed that
shops and street vendors in both countries sell pesticide
products with homemade labels, or sometimes no labels

at al

l. I've heard from others that these products are very

effective at pest control and are inexpensive. Do you
have any idea what these pesticides contain, and if they
might be especially harmful to humans?

Use of several non-registered pesticide products have been
reported. Two of these pesticides are as follows:

A

Polvo de avién

"Airplane powder" is a white powder often sold in small
plastic bags. The substance is actually methyl-parathion,
categorized as a severely hazardous pesticide formulation
restricted by the EPA and restricted to only certain outdoor
commercial use. The DSHS Region 9/10 Office of Border
Health led a tri-state, bi-national awareness campaign
funded by EPA. Local, state and federal agencies
participated in this campaign to assess the magnitude of
the problem, educate the public and healthcare providers,
and prevent future exposures. For more information, you
may contact Blanca Serrano, MPH, RS at 1-800-693-
6699. Residents of the Western Texas Rio Grande Border
or Permian Basin Area may also contact the West Texas
Poison Control Center at 1-800-222-1222.

Miraculous Chalk

Like its name, this product fooks like chalk and is applied
as such. Persons often apply the pesticide chalk as a
border to eating utensils or on the floor at the entrance of
their home. Samples of these insecticidal chalks have
indicated synthetic pyrethroids as the active ingredient.
Small children are often exposed to the chalk because of
its bright, attractive appearance. In addition to the harmful
effects the chalk can have on human health, packaging has
been found to contain lead.

Clé
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Reporting Information:

Who is responsible for reporting occupational conditions?

« Physicians

« Health Professionals

» Any persons in charge of a clinical or hospital laboratory,
blood bank, mobile unit or other facility in which a
laboratory examination reveals evidence of the reportable
disease.

How do you obtain forms to report occupational
conditions?

« Call our toll-free number 1 (800) 588-1248 to request
reporting forms.

« The Human Pesticide Exposure Report Form (PDF file: 17 KB)
was created by the PEST section to report pesticide
exposures and can be obtained on-line.

« Formulario de informe Exposicion a los pesticidas por los
humanos

» The Texas Department of State Health Services Weekly
Notifiable Conditions Report Form (EPI-1) can t:e obtained

on-line by choosing Reporting Forms then EPI 1. (PDF file:
202 KB, 2000 revision)

*Forms must be viewed/printed with Adobe® Acrobat® Reader, visit
our file viewing information page for download information. For
additional assistance please call 512-458-7263.

How do you report occupational conditions?

« Cases can be reported directly to the Environmental and
Injury Epidemioclogy and Toxicology Branch, DSHS, by
calling our toll-free number 1 (800) 588-1248.

« Case reports can be faxed to (512) 458-7169.

» Case reports can be mailed to the Environmental and
Injury Epidemiology and Toxicology Branch.

« Case reports can also be made to the local or regional staff
of the health department who will transmit the information
directly to the DSHS central office.

Vi

Educational Materials

cCi7
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esticide Exposure brochure “pua (100x8)

Possible Pesticide Exposure of Employees at a Government
Agency, Disease Prevention News Article “pai (77x8)

Treatment and management phone numbers:

National Pesticide Information Center (NPIC)
1 (800) 858-7378

Structural Pest Control Board
512-305-8270

Texas Poison Center Network
1 (800) 222-1222

A

* External links to other sites are intended to be informational and do not have the
endorsements of the Texas Department of State Health Services. These sites may also not be
accessible to people with disabilities. *

Last Updated April 18, 2005
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Programa de vigilancia de exposicion a pesticidas en Texas
(Programa PEST)

Sobre PEST Matenales educacionales

Nimeros telefonicos
Utiles

Preguntas comunes

Reportando informacion

Sobre PEST

Ef programa de vigilancia de exposicion a pesticidas en Texas (PEST, por sus siglas
en inglés) mantiene una base de datos de informacion sobre envenznamientos por
pesticidas que ocurren en el estado de Texas. Los médicos y laboratorios estan
obligados a reportar los envenenamientos por pesticidas que suceden en el 4mbito
ocupacional. También, datos adicionales de vigilancia acumulados por otras
agencias estatales y de la Poison Control Network (Red del control de
envenenamientos) son coleccionados. El programa de vigilancia tiene las
responsabilidades de proporcionar informacién educativa y, cuando sean
apropiadas, de |llevar a cabo investigaciones sobre [os incidentes de
envenenamiento.

Los sintomas clinicos del envenenamiento agudo ocupacional por pesticidas varian,
dependiendo del tipo de pesticida, la ruta de exposicion, y / o la duracidn de
exposicion. Es importante determinar la historia de exposicidon y / o la informacion
ocupacional. Favor de reportar al DSHS (Departamento Estatal de Servicios de
Salud) todos los casos conocidos y / o sospechados de envenenamiento agudo
ocupacional por pesticidas.

Algunas ocupaciones con un riesgo de envenenamiento por pesticidas son las

siguientes:

» Aplicadores de pesticidas en el » Fabricantes o formulistas de
suelo pesticidas

» Trabajadores en los viveros s Fumigadores

e Agricultoras y rancheros o Aplicadores aéreos de ias

e Cosechadores 0 campesinos pesticidas

= Traba)adores ep almacenes que e Policias y bomberos
manipuian / transportan las » Operadores de sistemas de control
pesticidas de los insectos en las estructiiras

Para .nformacidn sobre los trabajadores agriccolas, vease el sitio de la Red del
Nattonal Health Service Corps Migrant Health, (Cuerpos nacionales de servicio de
salud para los trabajadores agricolas), o el sitio de fa M:grant Clinician's Network

Ct9
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(Red de clinicas para trabajadores agricolas.)For information on farm workers see
the National Health Service Corps Migrant Health website, or the Migrant Clinician's
Network website.

A

Preguntas comunes

Estaba trabajando en el campo cuando pasé un avién fumigador por los
terrenos vecinos. Senti la neblina y el sabor del quimico vaporizado. ¢Qué
debo hacer?

e Siusted se siente enfermo, busque atencion medica inmediatamente.
También, usted puede comunicarse con el Texas Poison Center Network
(Centro de la Red de Venenos de Texas) las 24 horas del dia al numero
telefénico gratuito, 1 (800) 222-1222 para informacion relacionada con los
quimicos v la salud.

s« Quitese toda la ropa (los sombreros y otros articulos), pongala por separado,
y dése una ducha.

e Llame al Departamento de Agricultura de Texas (TDA por sus siglas en
inglés) al 1 (BOO) TELL-TDA y oprima el niUmero 2 para reportar el
incidente en espafiol. Los aplicadores de pesticidas tienen directivas estrictas
que tienen que seguir con respecto a todos los aspectos de la utilizacion de
pesticidas. E! TDA regula la utilizacidn de pesticidas en el campo agricola.

Recientemente nos mudamos a un diplex y he notado que persiste un olor
fuerte de pesticida. He estado experimentando dolores de cabezay
nauseas. {Podria ser que las pesticidas me estén causando esta condicion?

s Siusted estad experimentando problemas con su salud, deberd buscar
atencion meédica. E) olor en su hogar puede ser 0 no puede que esté
relacionado con las pesticidas. La Junta de Control de Plagas Estructurales
{Structural Pest Control Board , SPCB por sus siqglas en_inglés) regula
a los aplicadores de pesticidas no-agricolas. Dependiendo de la situacién,
SPCB puede llevar a cabo una investigacion para determinar si hay
problemas relacionados con la pesticida en su hogar. Usted puede
comunicarse con el SPCB al (512) 305-8270. Para informacién sobre el
contenido quimico de ciertos insectiidas para uso doméstico, véase la pagina
Qver-the-Counter Insecticides (Insecticidas para el uso comin) creada por la
Pesticide Education Office (Oficina de educacion sobre las pesticidas) de la
University of Nebraska-Lincoln.

Tenemos un problema de plagas en nuestro hogar, sin embargo tengo hijos
pequefios y verdaderamente no guiero llenar nuestro hogar con pesticidas.
¢Existen algunas alternativas eficaces?

e« Hay muchas alternativas a las pesticidas tradicionales, las cuales son poco
téxicas o no-toxicas. Consulte su guia telefdnica local y / o vea el sitio de la
Red de la Agencia de Proteccion Ampental (EPA por sus siglas en inglés.)
Tammbién puede consultar la hoja informativa ofrecida por I3 EPA para
alternativas potenciales, '"EPA fact sheet: Safe Substitutes at Home: Non-toxic
Househo!d Products” (“Sustitutos sanos en casa: los productos no-tox:cos
para usc doméstico.")

Vivo a |o largo de la frontera entre México y los Estados Unidos. He notado

C2o
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que tiendas y ambulantes en ambos paises venden pesticidas con etiquetas
hechas a mano, o aiin sin ninguna etiqueta a veces. He oido decir a otras
personas que estos productos son baratos y muy eficaces para controlar
los insectos. éTiene alguna idea qué contienen estas pesticidas, y si es
posible que sean especiaimente dafinas para los humanos?

Se ha reportado el uso de varios productos pesticidas no registrados. Dos de estas
pesticidas son las siguientes:

¢ Polvo de avién
Polvo de avion es un polvo blanco que se vende frecuentemente en pequefias
bolsas de plastico. En realidad, 1a sustancia es metilparation, la cual se
clasifica como una férmula de pesticida extremamente peligrosa, restringida
por la EPA para ciertos usos comerciales al aire libre. La Region 9/10 de la
Oficina de salud fronteriza de! DSHS encabezd una campana binacional tri-
estatal para crear conciencia en el publico sobre las pesticidas. La EPA
proporciond los fondos para la campafa. Agencias locales, estatales y
federales participaron en esta campafa para evaluar la magnitud del
problema, educar al pablico y a los proveedores del cuidado de salud, y
prevenir exposiciones a la sustancia en el futuro. Para mas informacion,
puede comunicarse con Blanca Serrano, MPH, RS al 1-800-693-6699. Los
residentes de Western Texas Rio Grande Border (la frontera occidental del
Rio Bravo del Norte) o del drea del Permian Basin también pueden
comunicarse con el West Texas Poison Control Center (Centro del Control de
Venenos de Texas Occidental) al 1-800-222-1222,

e Tiza milagrosa ("Miraculous Chalk™)
Asi como indica su nombre, este producto parece tiza y se aplica de la misma
manera. Las personas frecuentemente aplican esta pesticida como una
barrera al lugar donde se guardan los cubiertos, o en el suelo a |la entrada de
su hogar. Muestras de estas tizas insecticidas han indicado que el ingrediente
activo de las mismas es uno de los piretroides sintéticos. Los nifios pequenos
estan expuestos a la tiza frecuentemente por su aspecto luminoso y
atractivo. Ademads de los efectos dafiinos que la tiza en si puede tener a la
salud humana, se ha descubierto que el embolso de [a tiza contiene plomo.

i

Reportando Informacion: :
¢Quiénes tienen la responsabilidad de reportar condiciones ocupacionales?

e Médicos

e Prafesionales de salud

» Cualesguiera personas encargadas de un laboratorio en un hospital o clinica,
un banco de sangre, una unidad mévii u otra instalacion en el cual un
examen del laboratorio revele evidencia de una enfermedad sujeta a
nobificacion.

éComo se consiguen los formularios para reportar condiciones
ocupacionales?

e Ltame a nuestro numero telefonico gratuito 1 (800) 588-1248 para pedir
los formularios de notificacion.

s The -uman Pesticide Exposure Report Form (PDF file: 17 KB)(Farmulario
para reportar la exposicion humana a una pesticida) fue creado por la seccion
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PEST para reportar las exposiciones a las pesticidas, y lo puede conseguir a
través del Internet.

Formulario de informe Expasicidon a los pesticidas por los humanos

Puede conseguir a traves del Internet también el formulario de DSHS para
repartar las condiciones sujetas a notificacidon. Vaya al Texas Department of
State Realth Services Weekly Notifiable_Conditions Report Form (EPI-1),
seleccione "Reporting” y luego “EPI 1 Form." (PDF file: 202 KB, 2000
revision)

*Forms must be viewed/printed with Adobe® Acrobat® Reader, visit
our file viewing information page for download information. For
additional assistance please call 512-458-7263.

¢Coémo se reportan condiciones ocupacionales?

e Puede reportar los casos directamente al Environmental and Injury
Epidemiology and Toxicology Branch, (Rama de Epidemiologia del
Medioambiente y las Lesiones, y la Toxicologia) del DSHS, llamando a
nuestro numero telefdnico gratuito 1 (800) 588-1248.

Puede mandar por fax los reportajes de casos al (512) 458-7169.

e Puede enviar los reportajes de casos por correo a la Environmental and
Injury Epidemiology and Toxicology Branch.

e Puede reportar los casos también al personal local o regiona!l del
departamento de salud quienes transmitiran la informacion directamente a la
oficina central del DSHS.

i

Materiales educacionales
Pesticide Exposure brochure,(Folleto sobre la exposicion a las pesticidas)

“pdf" (100KB)

Numeros telefénicos para manejo y tratamiento:

National Pesticide Information Center (NPIC) (Centro Nacional de Informacion sobre
las pesticidas)
1 (800) 858-7378

Structural Pest Control Board, (Junta de Control de Plagas Estructurales)
512-305-8270

Texas Poison Center Network, (Centro de la Red de Venenos de Texas)
1 (800) 222-1222

i

*Los "links" externos a otros sitios de la Red tienen como propdsito el proporcionar informacion
y no tienen la aprobacion del Departamento Estatal de Servicios de Salud de Texas. Ademas, es
posible que estos sitios no sean accesibles para las personas con incapacidades. *

Last Updated April 18, 2005
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Pesticide Poisoning?

@l For assistance and information about all types
| of poisonings, call 1-800-222-1222

Poison Control Center Hotline

If you have been exposed to pesticides, notify
the Texas Department of Health:
1-800-588-1248
All Information is Confidential

Information or Complaints regarding
Pesticides for Agricultural Use
Texas Department of Agriculture (TDA)
1-800-835-5832

Acute Occupational Pesticide Poisoning is a
Reportable Condition in Texas
Call 1-800-588-1248 to Report

Pesticide
label
DANGER
Follow
Label
tnstructions
YENTILATE

The Most Common Symptoms of Pesticide
Poisoning Include:
* Headache
e Loss of Coordination, Dizziness
o Muscle Cramps
e Nausea and Vomiting
¢ General Weakness
e Cough, Respiratory Irritation
o Chest Pain
¢ Skin/Eye Irritation

When you seek medical attention, identify
the name of the pesticide and its chemical
contents '

Texas Poison Control Network
CALL 1-800-222-1222




cEnvenenamiento
por Pesticidas?

¥ Para ayuda y informacidn inmediato sobre toda

clase de envenenamientos, lame al
1-800-222-1222
Centro de Informacion de Envenenamientos

Si Ud. ha estado expuesto a pesticidas notifica
al Departamento de Salud de Tejas:
1-800-588-1248
Toda informacion es confidencial

Informacién o Quejas sobre Pesticidas de Uso
Agricola
El Departamento de Agricultura (TDA)
1-800-835-5832
En Tejas, hay que notificar al TDH el
Envenenamiento por Pesticidas en el Trabajo
LLAME AL 1-800-588-1248

Etiguela del
pesticida
PELIGRO

SIGA LAS
Instrucciones

iVENTILE!

Los Sintomas Mas Comunes de
Envenenamiento por Pesticidas Incluyen:
e Dolor de Cabeza
o Pérdida de Coordinacién y Mareo
¢ Calambres musculares
* Naisea y Vomito
¢ Debilidad general
o Tés, Irmitacion de las vias
respiratorias
¢ Doloren el Pecho
e Irritacion de la piel/ de los ojos
Cuando busca ayuda médica, identifique el
nombre del pesticida y su composicién
quimica, si es posible (mire en la etiqueta
del producto)
Centro de Informacion de
Envenenamientos

llame al 1-800-222-1222
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-

Criteria for Field Investigation

Events that result in a hospitalization or;

Events that involve 4 or more ill individuals, or;

Events that occur despite use according to the pesticide label, or;

Events that indicate the presence of a recurrent problem at a particular workplace

and/or employer.
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Texas Department of State Health Services
Environmental & Injury Epidemiology and Toxicology Branch
Final Report

Manufacturing Employees Exposed to Warehouse Application of Aluminum Phosphide
BACKGROUND

On June 4, 2004, the Pesticide Exposure Survetllance in Texas (PEST) Program at the Texas Department of State
Health Services (DSHS) received reports of seven occupational pesticide exposures from a hospital healthcare
provider. The reports, which included individual contact information, symptoms, diagnoscs, and the name of the
pesticide, indicated that the exposures occurred on June 1, 2004 at a pet-food manufacturing company warehouse.
Three days prior to the exposures a licensed pesticide applicator had applied Weevil-cide, active ingredient
aluminum phosphide, in the warehouse. Two employees had been sent home ill and all seven were transported by

management to the local hospital emergency department.

Under a Cooperative Agreement with the National Institute for Occupational Safety and Health (NIOSH), the
DSHS PEST Program tracks acute occupational pesticide exposure in Texas. Program priorities considered for
conducting rapid follow-up investigations include occupational pesticide exposures and illnesses associated with 1)
hospitalization or death, 2) exposure of more than four workers associated with a single exposure event, and 3) a
temporal clustering of three or more reports associated with a particular pesticide product. Because of the
occupational nature of this incident, the exposure of more than four workers, and the pesticide’s high toxicity, staff
from the PEST Program initiated a field investigation to discuss pesticide practices, help develop written protocols,
conduct face-to-face interviews with employees, document the building designs and exposure locations, and meet

with regulators to discuss potential violations. The purpose of these investigations is to prevent future exposures.

SITE VISIT

PEST staff contacted the Structural Pest Control Board (SPCB), the agency responsible for regulating this
application of pesticides to buildings, to coordinate a site visit to the facility. At 8:00 a.m. June 15, 2004, the PEST
program coordinator, a DSHS Environmental Epidemiologist, a PEST public health technician, and an SPCB
inspector visited the facility where the exposures occurred. At that time they met with the company's risk manaaer
and the assistant supervisor of the crew that was working on June 1, 2004. PEST staff explained the abjectives of
the investigation and why the company needed to develop a written fumigation protocol to prevent future
exposures. The nsk manager provided staff with a memo dated June 1, 2004 summarizing the events leading up to
and following the exposures. According lo the risk manager, fumigation generally occurs on a quarterly basis. He
imdicated that management values their worker's health and had already implemented training and education to

prevent such an event from reoccurning. PEST stalf and the SPCB inspector toured the warehouse facility. The

N



administrative offices, located at the front of the facilily and separated from the warehouses by a door, do not
share indoor air with the warehouses. There were three warehouses connected by garage door sized openings;

heavy plastic strips covered the openings.
Employce Interviews

PEST Program staff interviewed the seven employees that were in the facility where the alleged exposures
occurred. All interviews were conducted in confidential manner in a closed office. All seven employees were
white Hispanic males who ranged in age from 21 to 43 years of age. Two of the employees only spoke Spanish;
these interviews were conducted in Spanish. In addition to asking standard pesticide exposure interview questions
PEST staff also asked questions specific to this exposure.  All seven employees reported that they had been
informed about the pesticide application. Four workers did not know the name of the pesticide and only four
indicated some knowledge of the health effects associated with exposure to the pesticide. Two of the 7 employees
worked at the company less than 6 months; five worked for the company for two or more years. They described

their job titles as order puller, shipper, forklift driver, general help, and assistant supervisor.

FINDINGS

At 6:00 a.m. the assistant supervisor/safety officer, assuming that the pesticide applicator had forgotten to remove
the warning sign, entered the door of the fumigated warehouse. He removed the signs and proceeded to the other
warehouses. To access the adjacent warehouse, the assistant supervisor removed a plastic barrier separating the
treated warehouse from the untreated warehouses. He unlocked the door to the first warehouse, which had no
warning signs. The other six employees entered through this door to clock in. Employees had noted that the
warehouse was cloudy and smelled bad. The assistant supervisor then instructed two of the men to work in the
treated warehouse to clean up the ashes left by the pesticide application. One employee indicated that he told the
assistant supervisor that he didn’t feel well and was told to continue working. According to the memo provided by
the risk manager, another employee arrived at 6:45 a.m., noticed the odor and contacted the peslicide applicator,
who arrived around 7:00 a.m. The applicator, who had overslept, took actions to ventilate the warehouse and
recover the improperly disposed ashes. He reported that phosphine levels in the air were below the 0.3ppm limit.

According to a company memo. shortly after the applicator arrived one of the men who had tended to the ashes in
the treated warehouse and another employee who was working in the production warehouse reported being
nauseous and dizzy and were sent home. The memo also indicated that the nsk manager was notified by on-site
management at approximately 8:00 a.m. and met with two supervisors to review the MSDS and the symptoms
reported by the workers. They picked up the two employees that had been sent home and transported all seven to

the hospital emergency department.
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All seven employees were examined in the emergency department approximately three hours after entering the
warehouse. All employees could have been exposed via inhalation and two could have been exposed via dermal
contact; they reported residue on their clothing. According to medical records their clothing was removed and
placed in hazardous materials bags. The two employees that were sent home would have been in the facility for at
least 1.5 hours. The five remaining employees worked in the warehouse approximately 2.5 hours before being
transported to the hospital. Medical records indicated that each employee was given oxygen and observed for
approximately five hours. No laboratory tests were performed. After a final evaluation from the emergency room
physician the employees were released. PEST staff transcribed health information from the medical records and
interviews (Table 1). Six of the seven employees reported dizziness. The constellation of health effects reported by
all seven employees is consistent with the known toxicology of phosphine exposure (fatigue, nausea, headache,
dizziness, thirst, cough, shortness of breath, rapid heartbeat, and chest tightness). The PEST program assigns
pesticide exposures a severity index rating based on whether or not medical care was sought, health effects, and
whether or nol time was lost from work or usual activities. Based on this standardized criteria, there were six
exposures of low severity, and one moderately severe exposure. All seven employees reported to work the
following day.

Table 1. Summary of Reported Health Effects

System Health Effect Number Reported
Neurological Headache 5

Dizziness 6

Blurred Vision 1

Muscle Pain 2 .

Weakness 2 |
General Fatigue 2

Fever A
Repiratory Sore throat 4

Shortness of breath 3

Cough 4

Swollen tonsils [**
Gastrointestinal | Nausea 4

Vomiting 2% |

Diarrhea ] !
Dermatologic Rash K

* Physical lindings Jocumented by physician for one of the two total reported

**Physical findings documented by physician



Structural Pesticide Control Board (SPCB) Investigation
PEST staff contacted SPCB enforcement staff June 7, 2004 and met with the regional SPCB inspector on June 15,
2004. That same day, the inspector met with the pesticide applicator and reviewed the application records. Label
violations resulied from the absence of waming placards posted at every entrance. The SPCB investigation also
revealed that the routine fumigations and rodent control applications for this company were only communicated
verbally. SPCB issued the pesticide applicator a one-time warning for the following violations:

» Engaging in pest control practices in a manner that could be injurious to the public health, safety, or to the

environment;
e Application inconsistent with pesticide label; and

= Failure to provide signs, disclosure and information sheets to customers prior to or at the time of treatment.

CHEMICAL INFORMATION:
Weevil-cide (Aluminum Phosphide)

Weevil-cide is an insecticidal fumigant. Aluminum Phosphide carries a signal word “Danger” and is classified as
EPA toxicity class I (Attachment A). Symptoms of acute exposure to phosphine gas, which is released when
aluminum phosphide is exposed to humidity include headache, dizziness, nausea, difficulty breathing, vomiting,
and diarrhea. Aluminum Phosphide is available in pellets, tablets, sachets, ropes, aud strips. It is applied on animal

feed, bulk grain, cottonseed, peanuts, processed food, leaf tobacco stores, railcars, and warehouses.

Manufacturer instructions for treatment if inhaled are to remove the exposed individual from the contaminated area
into fresh air, keep them warm, and check for breathing. Overexposure to phosphine is described on the pesticide
label as headache, dizziness, nausea, difficult breathing, vomiting and diarrhea. The label states: in all cases of

overexposure, get immediate medical attention.

CONCLUSIONS/ RECOMMENDATIONS

[t is clear that the alleged June 1, 2004 pesticide exposure could have been prevented. The pesticide applicator had
overslept and did not complete the fumigation procedure three hours prior to 6:00 a.m. (as he had apparently done
in the past). The assistant supervisor ignored the warning signs posted on the warehouse and did not contact the
applicator to veri{y his assumption that the application was complete. The door used by the other employees did nor
have a waming sign. Neither the assistant supervisor nor the six workers reportedly identificd the odors, ash, and
laped plastic as warning signs Lhat there was still a hazard. The workers reported headaches and dizziness and did

nol scek fresh air: the pesticide applicator arrived al the warchouse, but the company memo does not state that the
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employees sought fresh air at that time. Medical care was sought 2 2 hours after initially entering the warehouse,

after two higher-level managers assessed the situation and consulted the MSDS.

Employee education at a company that regularly applies a restricted-use toxicity class I fumigant is essential to
worker’'s safety. If the employees had been aware of the health effects assoctated with expasure to the pesticide and
knew what to do in case of exposure they may have removed themselves from the situation. The memo prepared by
the risk manager indicated that a chemnical safety and signage training session was scheduled two days after the
incident. When asked, only three of the seven employees were able to identify the pesticide involved in the
incident. The fumigation protocol (Attachment B) was prepared and implemented by the risk manager, with input
from the PEST program on July 2, 2004; widespread communication, both written and oral are central to the
protocol. Documents and discussion from the June 15" field investigation support the company’s willingness to
take actions to ensure worker’s safety. We strongly recommend that the risk manager and upper management
conlinue to educate their employees on the pesticides used in their facility, keep chemical MSDS in a central
location known to all, and follow the procedures outlined in the fumigation protocol. All education materials and

communication should be in English and Spanish.

Report prepared by:

Jennifer Sievert, Program Coordinator, PEST Program
Maribel Garcia, Public Health Technician, PEST Program
Austin, Texas October 20, 2004
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Fumigation Safety Management Plan 7/02/04
[ 4

FUMIGATION MEMO

DATE: 7/2/04
TO: Rodney Caison
Juan Cota

MPF Petfoods, LTD

FROM: Charles Brownlow
Tejas Safety & Health

REFERENCE: Fumigation Management Plan

Plant manager shall designate a coordinator and an assistant coordinator (who can fulfill lhe coordinator's role in the
event of iliness or other absence) for the tumigation procedure. (plant manager can be coordinator) Both
coordinalors will share information in lhe processes below.

The coordinator will see that the following is accomplished:
General:

1. Estahlish and mainiain an Accideni Prevention Program that inciudes training workers on general safe work
practices and include special insiructions about the hazards that may be found at a particular job.

2. Train workers to understand MSDS and warning labels on producls used in the workplace. Train workers to
understand the hazards of workplace chemicals, safe handling methods, personal protective gear and emergency
pracedures.

For speclific pest-control applications:

1. The Pest Control Provider is conlacted and a defined furmnigation schedule is set, in writing. This schedule will
be posted in a specific place in plant manager's work area.
2.  Obtain a currenl MSDS and label for the product to be used in the fumigation
3.  Study the MSDS, label and Pest Control Provider's Emergency Response Plan to become familiar wilh the
procedure(s) and safety concerns
4.  Assure that the quarantined location(s) of the facility will be unaccupied during the scheduled time
5.  The Pest Control Provider will notify the coordinator, in writing and by live telephone conversation. If
coordinator is unavailable, provider will conlact the assistant coordinator within 2-4 days prior to the fumigalion date
and provide proper notices to be posled. (see # 8 below)
6.  Shall notify all pertinent management personnel of lhe fumigation and the scope of the process, to include the
quaranltined locations and timetable during the week of the scheduled fumigalion. inform employees about the
health effects of chemicals and how to prevenl exposure.
7.  Shall coordinale wilh the employees and managemenl, assuring that the facility will nol be needed during lhe
fumigation time table
8. Shall post the appropriale notice/warning in a conspicuous location (i.e. at the time clack) to notify employees of
lhe fumigation plans, warning them to NOT ENTER if posting/placard are presenl Complete cantact informalion for
both coordinator and assistant coordinator will be included on the placard. This shall be posled 48 hours prior to
fumigation dale and removed at close of business day of re-enlry lo workplace.
9. The Pest Control Provider will have sole custody of the ‘quarantined localion(s) during the timetable and proper
posling/placard and safely procedures will be followed. No Tejas or MPF employee shall cross the posted placard
barrier(s)
10. Al the conclusion of lhe fumigalion procedure and time (able, lhe Pest Control Provider will remove the
posling/placard(s) and monitor the air quality. Once air quality has been determined sale and pesticide residue is
properly remaved, along with all other applicator procedures for this pesticide, the Pest Control Provider will ‘return’
custody of the facility to the 'defined’ coordinator and business can resume as usual. All placard(s) shall be
removed at close of business day of re-entry.

If you have any questions, please feel free (o call me.

Respectiully,

Charles, Office 364-2488
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Texas Farmworker Protection Survey |
December 2006

Introduction

The agricultural industry is one of the most hazardous industries in the United States [National
Safety Council 2002, McCurdy et al. 2003, Rein 1992]. The inherent mechanical, environmental, and
chemical hazards associated with the industry are exacerbated by a workforce that changes with the
growing season and is largely comprised of seasonal and migrant workers. Seasonal and migrant
workers are often poverty-stricken with approximately less than $ 10,000 family annual income per year
[Shipp 2005]. In addition, migrant workers lack the required documentation to work legally in the United
States and are medically underserved, thereby increasing their risk for occupational injuries and diseases
{Rust 1990, Arcury et al. 1999]. Pesticide exposure to workers or pesticide handlers is one of the hazards
associated with this industry that poses a serious health risk to farmworkers. A worker performs tasks
such as harvesting, weeding or watering. A pesticide handler performs tasks such as mixing, loading,
cleaning, transferring, applying, etc [EPA, 2005]. Acute exposure can result in nausea, vomiting,
dizziness, headaches, abdominal pain, and skin and eye problems. Long-term exposure may lead to
chronic health problems such as dermatitis, respiratory problems, fatigue, sleep and memory disorders,
anxiety, miscarriages, birth defects, neurological deficits, and cancer [Lee 2002, Clary et al. 2003,
Fleming 2003, Susitaival et al. 2004]. A California study comparing the cancer rates of Hispanic farmers
and farmworkers to the general Hispanic population of California found that both farmer and farmworker
occupations had higher rates for leukemia, brain cancer, CNS cancer, skin melanoma, stomach cancer,
prostate cancer, non-Hodgkin’s lymphoma, uterine cervix and corpus cancer compared to the general
California Hispanic Population [Mills 2001]. The EPA estimates that 10,000-20,000 physician-diagnosed
pesticide poisonings occur each year among the approximately 3,380,000 U.S. agricultural workers
[Blondell 1997). Seasonal and migrant farmworkers, often who live and work in areas where pesticides
are used are at highest risk [McCauley 2001, Curwin et al. 2002, NEETF 2005). According to the Migrant
and Seasonal Farmworker Enumeration Profiles Study [Larson 2000], approximately 197,000 migrant and
seasonal farmworkers labor in Texas.

Data suggest that migrant and seasonal farmworkers and their families are among the most
economically disadvantaged, medically indigent, and have the poorest health of any group in the U.S.

[McCauley 2001). Although farmworkers have been described as suffering the highest rate of work-
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related injury, morbidity, and mortality in the nation [Schenker 1996, Lee et al. 2002], little has been done
to investigate the training that farmworkers receive to mitigate their risk of harm. When this survey
commenced, few studies had looked at adherence to the Environmental Protection Agency's (EPA)
Worker Protection Standards (WPS) under the Federal Insecticide, Fungicide, and Redenticide Act
(FIFRA), which requires farmworkers to receive training in pesticide safety. Now, the literature shows that
several surveys were conducted between the years 1998-2001, and the common components in each
strengthen the overall results (Shipp et al., 2005; Jackson, 2002; McCauley et al., 2002; Arcury et al.,
2001; Villarejo et al., 2000; Quandt et al. 1998]. The revised federal WPS, which took effect in 1995, sets
requirements for employers of pesticide handlers and agricultural workers. These requirements inciude
application notification, reentry restrictions, personal protective equipment training, and providing
information about and transport to medical services. Farmworkers who participate in voluntary training
conducted through the EPA with EPA-developed and approved training materials receive a plastic "blue
card”.

From 1999-2001 the Texas Department of Health (now the Texas Department of State Health
Services, DSHS) Pesticide Exposure Surveillance in Texas (PEST) program conducted the Texas
Farmworker Protection Survey to assess whether farmworkers In Texas received WPS training. In
addition, the program also accessed whether those who received the training understood the pesticide
safety learning objectives of the training. The PEST Program conducts surveillance of acute occupational
pesticide poisoning through a cooperative agreement with the Nationa! Institute for Occupational Safety
and Health (NIOSH) and EPA.

Methods

To determine whether Texas farmworkers received WPS pesticide safety training, we interviewed
farmworkers at 4 locations around the state where farmworkers congregate or reside during the peak
growing seasons; participation was voluntary. We conducted the in-person interviews at: 1) the Centro
de Trabajadores Agricolas Fronterizos (The Border Farmworker Center) in El Paso (the westernmost
Texas-Mexico Border area), 2) the Brownsville Community Health Center, a federally funded migrant
health clinic in the Lower Rio Grande Valley (southernmost Texas-Mexico border area), 3) the Midwest

Association of Farmworker Organizations (MAFQ) National Farmworker Conference, held in San Antonio
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(Central Texas), and 4) the United Farmworkers of America (UFW) monthly union meeting at its area
headquarters in San Juan, Texas, approximately 60 miles west of Brownsville. Twelve people (10 female
and 2 male) conducted the in-person interviews; five were full-time pesticide surveillance staif with prior
training and experience in conducting interviews. Eleven of the interviewers were bilingual
(English/Spanish). Each interviewer received training and instructions on how to conduct the interview
and additional question specific instructions were included on the guestionnaire. Interviewers varied by
location.

The survey instrument that we used was based on an unpiloted survey developed by Michigan
State University: Worker Protection Standard Survey of Farm Employees; unpiloted questions from the
Texas Department of Health; and questions developed and employed in the Evaluation of the EPA’s
Pesticide Safety Trainings questionnaire given to farmworkers in Arizona. The survey instrumeni, which
consisted of 80 potential questions grouped into 25 main questions, collected information on farmworkers’
demographic characteristics, health status, pesticide safety training experiences, pesticide use in the
workplace, experience with WPS compliance in the workplace, and health and safety practices.

We recruited participants by asking if they were a farmworker and inviting them to answer
questions regarding safety issues in their work. Participants were given items such as canvas bags and
caps at each survey location. Institutional Review Board (IRB) approval was not required because we did
not record names nor collect human specimens. Interviewers also assured each participant of the
confidentiality of their responses to the questions asked. The revised questionnaire, employed among 92
farmworkers in the final surveys in El Paso and San Juan restricted participation to those who had worked
in agriculture from the last 2 years to present. Those who did not meet this requirement were thanked for
their interest and we completed the interview. Prior to the inclusion of these questions, we ascertained
farmworker status orally before proceeding with the interview. Both versions of the instrument were
available to interviewers in English and Spanish. All of the farmworkers interviewed spoke English,
Spanish or both; however, the vast majority of the interviews were conducted in Spanish.

To analyze the data, we identitied variable names tor each of the survey questions and created a
corresponding database in Microsoft Access. We entered the information from the questionnaires into

the database manually and performed a number of quality assurance checks on the database to ensure
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that the responses were entered accurately. Finally, we performed simple, descriptive statistics and
cross-tabulations on the responses for each location and for all locations combined using a statistical

software package (SAS Institute Inc.).

Results

Demoaraphics
We interviewed a total of 210 farmworkers: 124 in El Paso, 27 in San Antonio, 35 in Brownsville and 24 in
San Juan with the study population primarily being of Hispanic origin. The age distribution of the
farmworkers, by area surveyed is presented in Figure 1. The median age for the farmworkers was 47
years, overall 32 percent were between 40 and 49 years old, and 44% were 50 years-old or older (Table
1). Three-fourths of the San Juan population was 39 years old or less, making it the youngest of the 4
populations surveyed. Approximately 6% of all the participants had no formal education; 34% completed
1-5 years of education, 29% completed 6-8 years of education, 21% completed S-12 years of education
and less than 10% of the total sample reported completing more than 12 years of education (Table 1). Of
the 210 workers surveyed, 78% reported having more than 1-5 years experience in farmwork with 28%
reporting more than 25 years experience. Eighty-six percent of the participants who were asked about
their current work status reported that they were currently employed as farmworkers (Table 1).

Safety Training

Twenty-nine percent of the 210 workers interviewed reported that they had ever received safety
training in pesticide use with 23% indicating that they had received WPS training (Table 2). Less than
20% reported having the WPS "blue card" in their possession at the time of the interview. Of the 75% of
total interviewed workers that had ever worked in a field treated with pesticides, 34% also indicated
receiving pesticide training. Among the four survey locations, none of the farmworkers interviewed in
San Juan, Texas reported receiving WPS training (Figure 2), but two of the 24 farmworkers interviewed in
the San Juap survey indicated receiving pesticide training.

Additional information pertaining to the training can be found in Table 2. Of the workers who
received WPS training 91% indicated that they undsrstood all of the training; 79% indicated that the

training was useful; and 94% indicated that they plan to use WPS training in the future (Table 2). Training
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was provided via video (19%), manual (31%), and flipchart (19%) with 68% of the respondents indicating
that the training was provided in Spanish. Comparing the 4 geographic sites, more farmworkers from the
San Antonio National Farmworker Conference population received pesticide training (41%) compared to

the other populations.

Work environment

Twenty-six percent of the farmworkers indicated that they had at some time mixed or applied pesticides to
fields or crops; 75% indicated that they had worked in fields treated with pesticides (Table 3). Thirty-
seven percent of the predominantly female survey population in Brownsville and 37% of the San Antonio
farmworker populations mixed or applied pesticides; compared to 22% and 17% of the El Paso and San
Juan populations, respectively (Table 3). With respect to WPS compliance in the workplace, 67%
indicated that there was no central posting area for notification of recent pesticide applications; 53%
indicated that they received pesticide application information from their boss (Table 3). Fifty-eight percent
reported that emergency numbers, required to be posted, were not posted; 54% indicated that pesticide
safety posters were not displayed. Twenty-nine percent of the respondents indicated that they or their co-
workers had been in a situation in which their safety was at risk due to pesticides. One-third of the
respondents who reported that they used tobacco indicated that they did not wash their hands while in the
fields (Table 3).

Health-status

Sixty-one percent of the participants had experienced two or more of the health symptoms listed
on the questionnaire during the previous 12 months. Fatigue (51%), watery eyes (40%) and headaches
lasting for hours (32%) were the most frequently reported symptoms experienced during the previous
year (Table 4). Seventy two percent of the farmworkers who reported a health effect during the past year
indicated that they talked with their family about the problem; 27% indicated that they talked to their crew
chief, supervisor, or owner of the farm about the health problem(s); and 38% indicated that they talked to
a doctor or nurse about their health problems (Table 5). Forty three percent had missed work due to the
health problem(s); however, 53% denied seeking medical care for the health problems (Table 5). Thirty-

two percent of the farmworkers interviewed indicated that a farmer or a supervisor would transport them
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to a healthcare facility if they experienced a pesticide-related iliness (Table 5).
Discussion

Farmworker [abor regulations vary from state to state; however, in general, the regulations for
farmworkers differ from those of other occupations. According to the U.S. Department of Labor, farm
operations that employ 10 or fewer workers on any one day are exempt from OSHA regulation [Runyan
2001). In 1997, approximately 50% of the farmworkers in the United States were not covered by OSHA
regulations. Since January 1, 1995, agricultural employers have been required to ensure that workers
receive basic pesticide safety information before they enter an area that has been treated with pesticides.
This information must be provided if workers wilt not receive the complete WPS-required pesticide safety
training within the first 5 days of entering a treated area. Under the WPS regulation, the agricultural
employer must ensure that the pesticide safety information is communicated to agricultural werkers in a
manner they can understand.

The results of this survey suggest that the majority of Texas farmworkers are not receiving the
required EPA WPS training. The percentage of farmworkers in this survey who reported ever receiving
training in pesticide use and safety (28.6%) was lower than the percentage of farmworkers in North
Carolina (35.2%) who indicated receiving such training [Arcury et al. 1999]. Additionally, only 23% of the
farmworkers interviewed in this survey indicated that they had received the WPS training and 17% of the
farmworkers interviewed in this survey reported that they had been trained in pesticide use or safety in
the last five years. The findings from this survey support previous WPS assessments that conciude that
many farmworkers are not receiving the required pesticide safety training [Arcury et al., 1999]. In a survey
conducted in 2000/2001 among an all-female farmworker population in Texas, 56% of the farmworkers
reported having pesticide safety training [Shipp, 2005]). Additionally, the survey results suggest that
agricultural employers may not be following the guidelines of WPS such as providing pesticide application
and emergency notification.

These data indicate that communication patterns between farmworkers and supervisors could be
improved. Fewer than 27% of the farmworkers indicated that they would tell a supervisor about healin
problems experienced on the job and 53% denied ever seeking medical care for the health problems that

they experienced. Communication barriers can render the WPS requirements such as transportation to a

E 7



" Texas Farmworker Protection Survey 7
December 2006

healthcare facility ineffective. In 2003, there were 74 health clinics (including satellite clinics) in Texas
serving migrant farmworkers [Villarejo 2003]. Despite the availability of these clinics and other resources
such as Medicaid, these services are under-utilized [Pransky 2002, Villarejo 2003]. Communication
barriers between farmworkers and supervisors, farm owners, and/or crew chiefs can lead to complications
or affect treatment, particularly if the farmworker doesn't seek necessary medical attention and/or does
not know the name and active ingredient of the pesticide to which he or she may have been exposed.
There is some evidence in the literature that WPS education may not be sufficient to reduce the risk of
pesticide injuries [McCauley et al. 2004]. There also is evidence that providing WPS training may not
necessarily result in good work practices [WA Dept. of L&l 2005]. To effectively communicate the risks
associated with using pesticide, WPS programs need to be tailored to the farmworkers being trained
[Quandt et al. 2004, Vela Acosta 2005]. It has previously been shown that, in spite of WPS training, a
lack of knowledge about pesticides safety correlated with participants who speak a language other than
English [McCauley et al. 2002]. The most widely used medium for training is video [Larson 2000, Arcury
et al. 1999]; however, for some populations the use of videos for training may be problematic as they
often are narrated in English. In Texas, only 19% of the respondents indicated that a video was used and
68% indicated that the training was provided in Spanish.

The results presented in this paper are based on a self-report questionnaire and are valid only to
the extent that farmworkers reported their training experiences accurately. We attempted to reduce the
misunderstanding of the survey questions by using bilingual interviewers trained in consistent and
culturally sensitive interview techniques. Migrant workers also may have an inherent suspicion of
government and may not have been forthcoming in reporting anomalies in their employers' training and
work practices; particularly if they felt that the information would get back to their employer, potentially
affecting future employment [McCurdy et al. 2000, Vela-Acosta et al. 2002]. interviewer gender also could
have affected the results. With the exception of the primarily female Brownsville farmworker population
(n=35), the majority of the participants were male migrant farmworkers. These workers were interviewed
by females; a situation that, due to cultural differences, may or may not have affected the tarmworkers'
responses. With respect to public health, data suggest that migrant farmworkers and their families are

among the most economically disadvantaged, medically indigent, and have the poorest health of any
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group in the U.S. [McCauley 2001].
Abstract

The U.S. Environmental Protection Agency's (EPA) Worker Protection Standard (WPS) regulation
requires that farmworkers receive basic pesticide safety training. The Texas Department of State Health
Services (DSHS) surveyed farmworkers at four separate locations in Texas to assess whether workers
had received the required pesticide safety training. The survey asked questions about training attributes,
employer WPS compliance, and health issues associated with pesticide exposure. Bilingual interviewers
documented responses from 210 farmworkers. Seventy-three percent of the farmworkers surveyed were
40 years old or older. Thirty-one percent of those surveyed had 9 or more years of formal education, and
62% had worked 10 years or more as a farmworker. Less than 30% of the farmworkers reported
receiving some type of worker training in pesticide safety; 23% reported receiving WPS training. Twenty-
six percent of the farmworkers reported that they had personally mixed or applied pesticides, and 75%
indicated that they had worked in a field treated with pesticides. Thirty-one percent reported that they had
missed work the previous year because of health problems consistent with pesticide exposure
symptomology, and 28% reported that they had consulted with a health care professional about their
illness. Responses varied by geographic location and sub-population of farmworkers surveyed. The
results of this survey suggest that the majority of Texas farmworkers are not receiving the required EPA
WPS training and that communication patterns between farmworkers and supervisors, with respect to

pesticide exposure and use, could be improved.
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Table 1. Respondent characteristics

Total El Paso San Antarnlo Brownsvllie San Juan
(n=210) (n=124) {n=27) (n=35) (n=24)
Question n % n % n % n % n %
Age of tarmworker (years)
18018 1 05 0 00 0 0.0 D 0.0 1 4.3
2010 28 17 BA 3 24 2 7.4 4 11.4 B 34.8
3010 39 32 153 14 113 4 148 5 143 9 391
4010 49 67 32.1 36 28.0 10 37.0 17 488 4 17.4
5010 59 44 211 33 26.6 5 185 5 143 1 4.4
60 10 69 42 201 34 274 6 222 2 5.7 0 0.0
70+ 6 29 4 A2 0 00 2 5.7 0 0.0
(missing) 1 0 0 0 1
Education
No formal education 12 S8 10 8.2 0 3.4 2 5.7 0 0.0
i to § years school compleled 71 343 59 484 3 155 4 114 5 21.7
§ 1o 8 years school complsied 60 29.0 39 320 1 345 12 343 8 348
9 (0 12 years school completed 44 213 11 8.0 12 36.2 15 428 6 26.1
Mare than 12 years ol schooling 20 9.7 3 25 11 103 2 57 4 17.4
(missing) 3 2 0 0 1
Years worked as farmworker
1 1o 5 years 46 22.0 16 129 4 148 13 3 13  56.5
6 lo 10 years 34 16.3 20 16.1 6 2272 7 200 1 4.3
1110 15 years 37 177 21 16.8 4 14.8 5 143 7 304
16 to 20 years 24 11.5 15 121 4 148 4 114 1 4.4
2110 25 years 9 43 6 48 3 111 0 0.0 0 0.0
More \han 25 years 59 28.2 46 371 6 222 6 171 1 4.3
{missing} 1 0 0 0 1
Currently working as a farmworker
(Began asking in El Paso 2000)
Yes 78 857 66 98.5 12 500
No 13 143 1 15 12 50.0
1 1

* mussing not used in percentage caiculatons
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Table 2. Questions on training.

Question

Question

Ever trained in pesticide use/safety
Yes
No

Trained in pesticide use/safely past 5 years

(Began asking in El Paso 2000)
Yes
No

WPS training ever received
Yes
No

WPS card in possession
Yes
No

Was WPS tralning useful/used
Yes
No

Plan to use WPS training in tuture
Yes
No

Who did the training
Foreman
Farmer
Supervisor
Other
(missing)

Trained vla video
Yes
No
(missing)

Total El Paso San Antonio Brownsville San Juan
(n=210) (n=124) (n=27) (n=35) (n=24)
n % n % n % n % n %
80 28.6 38 30.7 11 407 9 257 2 8.3
1650 71.4 B6 69.3 16 59.3 26 74.3 22 917
i6 17.4 15 221 1 4.2
76 826 53 77.9 23 95.8
48 229 35 28.2 9 333 4 11.4 0 0.0
162 771 89 71.8 18 66.7 31 88.6 24 100.0
41 19.5 33 266 22.2 2 5.7 na na
169 805 81 73.4 21 778 33 94.3 na na
38 79.2 25 8298 5 B5B56 4 100 na na
10 20.8 6 171 4 444 0 0 na na
45 937 34 971 7 778 4 100 na na
3 6.3 1 2.9 2 222 0 0 na na
1 1.7 0 0 0 0 1 12.5 0 0
3 53 0 0 2 18.2 1 12.5 0 0
8 14 4 111 1 9.1 2 25 1 50
45 79 32 889 8 727 4 50 1 50
3 2 0 1 0
11 18 13.9 5 455 0 0 1 50
47 81 31 B6.1 6 54.5 9 100 1 50
2 0 0 0]



Question
Trained via manual
Yes
No
(mmissing)
Trained via flipchart
Yes
No
(missing)

Language used In training
English
Spanish
Both
(missing)

Understood the training
Yes
No

(missing)

How many people trained with you
1-5
6-15
16-20
21+
(missing)

Answers rinse eyes if exposed?
Yes
No

Answers Induce vomiting If ingested?
Yas
No

" missing nol used in parcentage calculations

Total £} Paso San Antonlo Brownsville San Juan
(n=210) (n=124) (n=27) (n=35) (n=24)
n % fl % n % n % n %
18 31 15 41.7 3 273 0 0 0 0
40 69 21 58.3 8 727 9 100 2 100
2 2 0 0 0
11 19 7 19.4 4 36.4 0 0 0 0
47 81 29 80.6 7 636 9 100 2 100
2 2 0 0 0
B 14 0 0 7 636 1 125 0 0
39 68.4 34 944 0 0 3 375 2 100
10 17.5 2 5.6 4 36.4 4 50 0
3 2 0 1
51 91.1 32 94.1 3 81.8 8 889 2 100
5 8.9 2 59 2 18.2 1 11.1 0 0
4 4 0 0 0
6 11.3 1 2.8 3 429 1 12.5 1 50
10 18.9 8 222 1143 1 125 0 o
8 151 5 138 3 429 0 0 0 0
29 54.7 22 611 0 0 6 75 1 S0
7 2 4 1 0
119 56.7 64 51.6 21 77.8 17 48.6 17 70.8
91 48.3 60 48,4 22.2 18 51.4 7 29.2
32 152 16 12.9 5 185 6 1741 5 208
178 84.8 108 871 22 815 29 B2.9 19 78.2
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Table 3. Questions on work environment.

Question

Question
Ever work in fields treated w/pesticldes
Yes
No
Ever mix or apply pesticides
Yes
No

tnsecticides used at current work site
Yes
No
Dan't Know

Herbicides used at current work site
Yes
No
Don't Know

Fungicides used at current work site
Yes
No
Don't Know

Central area posts recent spraying of pesticides
Yes
No
Don't Know
(missing)

Fleld posting signs alert when ok to enter field
Yes
No
Don'l Know
{(missing)

Boss notifies when ok to eater field
Yes
No
Don'‘l Know
(missing)

Total El Paso San Anlonio Brownsville San Juan
(n=210) (n=124) (n=27) (n=35) (n=24)
n % n % n % n % n %
1587 74.8 93 75.0 26 96.3 21 860.0 17 70.8
53 25.2 31 25.0 1 3.7 14 400 7 29.2
54 257 27 21.8 10 37.0 13 371 4 16.7
156 74.3 97 78.2 17  63.0 22 628 20 833
95 452 51 411 18 68.7 11 314 15 62.5
87 41.4 57 46 5 185 18 514 7 29.2
28 133 16 128 4 14.8 6 171 2 a.3
B7 41.4 52 41.9 20 7447 8 228 7 29.2
94 448 56 45.2 4 148 20 5741 14 583
29 138 16 12.9 3 114 7 20 3 125
868 328 47 379 11 40.7 6 171 S 20.8
101 48.1 58 46.8 11 40.7 22 8289 10 417
40 19 19 153 5 185 7 20 9 375
B8 27.1 30 244 6 222 i5 429 5 227
138 87.1 87 70.7 20 741 15 429 17 773
12 5.8 6 4.9 1 3.7 5 143 0 0
3 1 0 0 2
89 428 61 49.2 6§ 222 18 457 6 273
114 54.8 62 50 20 741 16 4487 16 727
5 24 1 0.8 1 3.7 3 B.6 0 0
2 0 0 0 2
128 61.2 74 59.7 10 37 28 80 16 696
73 349 47 37.9 16 59.3 3 8.6 7 304
8 3.8 3 2.4 1 3.7 4 11.4 ¢} 0
1 0 0 0 1
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Question

Boss notifies of recent sprayings
Yes
No
Oon’t Know
missing

One location notitying of recent sprayings
Yes
No
Don't Know
(missing)

Emergency numbers posted where people can find
Yes
No
Don't Know
(missing)

Pestlcide safety poster up lo see
Yes
No
Don't Know
(missing)

You/coworker in situation ol risk from pesticldes
Yes
No
(missing)

Do you ever use tobacco
Yes
No
Dont Know
(missing)

How often wash hands in fields (tobacco users)
Always
Often
Seldom
Never
Don't Know
(missing}

“ nmussing nol used in percentage calcufations

Total El Paso San Antonio Brownsville San Juan
(n=210) (n=124) (n=27) (n=35) (n=24)
n % n % n % n % n %
110 529 B4 52 8 29.6 27 774 1 47.8
93 447 57 46.3 19 704 6 171 11 47.8
5 2.4 2 1.6 0 0 2 57 1 4.4
2 1 0 0 1
77 36.8 47 379 5 185 19 543 6 286.1
120 57.4 70 56.4 22 B15 11 314 17 73.9
12 5.7 7 5.6 4] 0 5 14.3 0 0
1 0 0] 0 1
75 35.9 38 30.8 9 333 22 629 6 26.1
121 57.9 78 629 17 63 10 28.6 16  69.6
13 6.2 8 6.5 1 3.7 3 8.6 1 43
] 0 0 0 1
90 434 52 419 6 222 23 65.7 g 38.1
112 538 69 55.7 20 744 10 286 13 56.5
7 3.3 3 2.4 1 3.7 2 5.7 1 4.4
1 0 0 0 1
63 294 32 258 14 51.8 7 20 9 391
151 70.6 92 74.2 13 48.2 28 80 14 60.9
1 0 0 0 1
49 234 37 29.8 6 222 3 8.6 3 13
156 74.6 B84 67.7 21 77.8 31 88.6 20 87
4 1.9 3 2.4 0 0 1 2.9 0 0
1 0 0 0 1
g 18.7 5 139 0o 0 3 100 1 33.3
B 16.7 7 194 0 0 0 0 1 33.3
12 25 10 27.8 2 0333 0] 0 0 0
16 33.3 13 38,1 2 333 0 o] 1 33.3
3 6.3 1 2.8 2 333 0 0 0 0
1 1 0 0 0
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Table 4. Health-related questions.

Question

Question

How would you get to the doctor
Walk
Own Car
Friend’s Car
Farmaer / Supervisor
Other
(missing)

Any health symptom experienced in previous year

Yes
No
(missing)

Ever seek medical care for health problems
Yes
No

Given tranportation to medical facility
Yas
No
(missing)

Ever miss work because ot health problems
Yes
No
(missing)

Total El Paso San Antonio Brownsvllie San Juan
(n=210) (n=124) (n=27) (n=35) (n=24)
n % n % n % n % n %

B 3.9 7 5.8 0 0 0 0 1 4.3
33 16.2 2 1.7 11 42.3 158 42.9 5 21.7
55 27.0 27 225 10 385 8 229 10 434
66 32.3 51 425 4 154 6 171 5 217
42 20.6 33 275 1 3.8 6 1741 2 8.7

6 4 1 0 1

151 71.9 85 68.6 24 BB9 23 65.7 19 90.5
53 28.1 39 314 3 111 12 34.3 2 4.5

3 0 0 0 3
62 41.1 31 38.5 17 70.8 10 435 4 21.1
89 58.9 54 B35 7 292 13 56.5 15 78.9
27 450 11 36.7 8 47.1 5 556 3 75
33 55.0 19 63.3 g 528 4 44.4 1 25
91 55 7 14 15
65 433 38 452 12 500 9 391 6 316
85 56.7 46 54.8 12 50.0 14 60.9 13 68.4
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Question

Days of worked missed
Less than Ona day missed

1 to 2 days missed
3-5 days missed
6-10 days missed

11.15 days missed

16-30 days missed
31+ days missed

(missing)

Talk to other farmworkers about health problems

Yes, always
Sometimes
No, never
(missing)

Talk to Doctor/Nurse about health problems

Yes, always
Sometimes
No, never
{missing)

Talk to crew chlef about health problems
Yes, always
Sometimes
No, never
Don't Know
(rmissing)

Talk to supervisor about health problems
Yes, always
Sometimes
No, never
Don't Know
(missing)

Talk to farm owner about heaith probiems
Yes, always
Somelimes
No, never
Don't Know
(missing)

Total El Paso San Antonlo Brownsville San Juan
(n=210) {(n=124) {n=27) (n=35) (n=24)
n % n % n % n % n %

4 6.2 2 53 1 8.3 1 111 0 0
18 29.2 10 26.3 4 333 3 33.3 2 33.3
19 29.2 10 26.3 2 16.7 3 33.3 4 66.7

5 1.7 4 105 1 8.3 4] 0 0 0

) 7.7 1 2.6 3 25 1 11,1 0 0

6 8.2 5 13.2 1 8.3 0 0 0 0

7 10.8 6 15.8 0 0 1 111 0 0
86 47 12 14 13
22 216 6 122 9 3758 5 217 2 333
24 23.5 17 34.7 3 125 0 0 4 66.7
56 54.9 26 53.1 12 50 18 78.3 0 0
43 36 13
32 317 8 16.3 13 542 8 348 3 60
26 25.7 15 30.6 5 208 4 17.4 2 40
43 42,6 26 53.1 5] 25 11 47.8 c 0
50 36 14
20 22.5 3 8.1 7 29.2 8 34.8 2 40
12 135 7 18.9 1 4.2 1 4.3 3 60
55 61.8 27 73 14 583 14 609 0 0]

2 2.2 0 0 2 8.3 0 0 0 0
62 48 14
19 21.3 3 79 6 25 7 304 3 75
13 146 10 26.3 1 4.2 1 4.3 1 25
55 61.8 25 65.8 15 625 15 65.3 4] 2}

2 2.3 0 0 2 8.3 0 Q 0 0
62 47 15
14 16.3 2 54 7 292 5 21.7 0 0
iv 12.8 7 189 1 4.2 1 4.4 2 100
59 §€8.6 28 75.7 14 58.3 17 73,8 0 0

2 23 o] 0 2 8.3 0 0 o] 0
65 48 17



ol

Question

Talk to famlly about health problems
Yes, always
Sometimes
No, naver
(missing)

problems
(combined/collapsed varlable)
Yes
No

Talk to a Doctor or Nurse about heallh
probiems (collapsed variable)
Yas
No

Talk to Crew chlef or Supervisor or Owner
about health problems (combined/collapsed
variable)

Yes

No

* rmissing not used in percemage calculations

Total El Paso San Antonlio Brownsville San Juan

(n=210) (n=124) (n=27) (n=35) (n=24)

n % n % n % n % n Yo
67 53.6 24 358 19 73.2 17 73.9 7 636
30 24.0 24 358 2 8.3 0 0 4 364
28 224 19 284 3 125 8 26.1 0 0
26 18 8

109 722 56 65.9 22 917 17 73.9 14 73.7
42 27.8 29 341 2 8.3 6 261 5 263
58 384 23 27.1 18 75 12 522 5 26.3
93 61.6 62 729 6 25 i1 47.B 14 73.7
40 26.5 14 165 10 417 10 435 6 31.6

111 7358 71 835 14 58.3 13 56.5 13 68.4
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Table 5. Questions on health symptoms.

Question

Any health symptom experienced in prevlous year

Yes
No
(missing)

Headaches lasting for hours in past year

Yes
No

Dizziness In past year
Yes
No

Fainting in past year
Yes
No

Stomach pain in past year
Yes
No

Double/blurry vision In past year
Yes
No

Watery eyes In past year
Yes
No

Tiredness in past year
Yes
No

Nausea in past year
Yes
No

Vomiting In past year
Yes
No

Total El Paso San Antonio Brownsville San Juan
{n=210) (n=124) (n=27) (n=35) (n=24)
n % n % n % n % n %
151 71.9 B85 68.6 24 88.9 23 657 19 905
59 28.1 39 31.4 3 111 12 343 2 4.5
3 0 0 0 3
66 31.9 35 28.2 11 40.7 13  37.1 7 333
141 68.1 89 71.8 i6 59.3 22 62.9 14 66.7
50 2441 23 185 14 518 6 17.1 7 333
157 758 101 815 13 48.2 29 829 14 66.7
14 6.8 a 6.4 4 148 1 2.9 1 4.8
183 83.2 116 93.6 23 852 34 971 20 95.2
87 275 32 258 12 444 3 8.6 10 47.6
150 725 92 74.2 15 556 32 914 11 524
51 24.6 27 21.8 13 4841 4 114 7 333
156 75.4 97 78.2 i4 519 31 88.6 14 66.7
82 39.6 45 36.3 15 55.6 13 374 9 429
125 604 79 63.7 12 444 22 629 12 571
106 51.2 63 50.8 18 66.7 11 314 14 66.7
101 48.8 61 49.2 9 333 24 68.6 i #3383
35 16.9 18 145 10 37.0 4 11.4 3 14.3
172 831 106 B85.5 17 63.0 31 886 18 85.7
25 121 13 10.5 7 259 4 114 1 4.8
182 87.9 111 895 20 741 31 886 20 952
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Question

Excessive sweating in past year
Yes
No

Rashes in past year
Yes
No

Difficulty breating in past year
Yes
No

Drooling in past year
Yes
No

Muscle spasms in past year
Yes
No

Chest pain in past year
Yes
No

Runny nose in past year
Yes
No

Diarrhea in past year
Yes
No

" mussing not used in percentage calculations

Total El Paso San Antonio Brownsvilie San Juan
(n=210) (n=124) (n=27) (n=35) (n=24)
n % n % n % n % n %
50 243 32 26 9 333 5 14.3 4 19.1
156 75.7 91 74 18 66,7 30 857 17 809
49 23.7 27 2t.8 B 296 6 171 8 381
158 76.3 97 782 i9 704 29 B2S 13 61.9
36 174 17 137 13 4841 4 11.4 2 9.5
171 B2.6 107 66.3 14 519 31 88.6 19 905
8 39 7 56 1 a.7 0 0 0 0
199 96.1 117 94.4 26 963 35 100 21 100
56 27.1 35 28.2 10 37 3 8.6 8 38.1
151 729 89 71.8 17 63 32 914 13 619
34 164 17 137 g 333 5 14.3 3 14.3
173 B83.6 107 88.3 i8 68.7 30 857 18 85.7
58 28.0 31 25 11 40.7 10 28.6 6 288
149 720 a3 75 16 59.3 25 714 15 714
30 145 16 12.9 8 296 1 2.9 5 238
177 855 108 87.1 19 704 34 97.1 16 76.2
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Acute Pesticide-Related lllness Among
Emergency Responders, 1993-2002

Geoffrey M. Calvert, mp, mpn,'* Margot Barnett, ms,? Louise N. Mehler, mo, ehp,

3

Alan Becker, MpH, php,? Rupali Das, mp, mpH,> John Beckman, 8s,® Dorilee Male, Bs,’
Jennifer Sievert, ss,® Catherine Thomsen, men,” and Barbara Morrissey, ms'®

Background Emergency responders are among the first to arrive ar a pesticide-related
release event. Magnitude, severity, and risk factor information on uacute pesticide
poisoning among those workers is needed.

Methods Survey data collected from the SENSOR-Pesticides, CDPR und HSEES
programs between 1993 and 2002 from 21 states were reviewed. Acute occupational
pesticide-related iliness incidence rates for each category of emergency responder were
calculated, as were incidence rate ratios (IRR) among emergency responders compared to
all other workers employed in non-agricultural industries.

Results A toral of 291 cases were dentified. Firefiphters accounted for 111 cuses (38%),
law enforcement officers for 104 cases (36%), emergency medical technicians for 34 cases
(12%), and 42 cases (14%) were unspecified emergency responders. Among the 200 cases
with information on activity responsible for exposure, ;most were exposedvhile performing
activities related to a pesticide release event (84%) and not involving patient care, while
the remainder involved exposure to pesticide-contuminated patients. A majority of cases
were exposed to insecticides (51%). Most had low severiry illnesses (90%). The incidence
rate was highest for firefighters (39.1/million) and law enforcement officers (26.6/million).
The IRRs were also elevated for these professions (firefighters, IRR=2.67; law
enforcemenr officers, IRR —= 1.69).

Conclusions The findings suggest the need for greater efforrs to prevent acute
occupational pesticide-related illness among emergency responders. Am. J. Ind. Med.

49:383-303, 2006. Published 2006 Wiley-Liss, Inc.

KEY WORDS: pesticides; poisoning; police; fire; emergency medical technicians

INTRODUCTION

Pesticides are ubiquitous in our socicty. Given their
pervasiveness, events involving an uncontrolled release of

pesticides will arise through fires involving warchoases
where pesticides are stored, highway spills during transport,
unintentional drift of pesticides from farm ficlds, and
intentional contamination of an individual during a suicide
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384 Calvert et al.

attempt. Emergency responders. such as firefighters, police
officers, and emergency medical technicians, are among the
first to arrive to the scene of a pesticide-related emergency
event. Anecdotal information indicates that these exposures
have sometimes led to illness among emergency responders
(Merritt and Anderson, 1989], suggesting a risk of acute
illness when responding to hazardous events.

Recently, large amownts of public health resources have
been used to prevent and to be prepared to respond to
chemical and biological terrorism events. Pesticides are
among the chemical agents that might be used by tervorists
[CDC, 2005a).

An assessment of the magnitude and incidence of acuic
pesticide  poisoning among emergency responders can
provide information on the preparedness of these important
public servants, and can highlight arcas in need of preventive
action. To our knowledge this study is the first 1o provide
information on the magnitude and incidence of acute
pesticide poisoning among those responding to pesticide-
related emergency events.

METHODS

Data were obtained on individuals age 15 through
64 years who developed an acute pesticide-related tliness or
injury from pesticide exposures incurred while engaged in
cmergency response and/or from exposure to 2a pesticide-
contaminated patient between 1993 and 2002. The occupa-
nonal categories of interest were fircfighters (1990 Bureau of
the Census [BOC] occupation codes =416, 417) (US BOC,
1992). law enforcement otficers (BOC occupation codes 418,
423), and emergency medical technicians (BOC occupation
codes 089, 208, or 446 and BOC industry cades = 401, 831,
or910). Bath volunteer and career firefighters were included.
Throughout this report, these eligible workers will be
collectively referred to as “emergency responders.” This
report excludes cases involving non-working bystanders.
Exposures occurming in non-emergency situalions were also
excluded (e.g., firefighters exposed to pesticides used for
routine pest control at their workplace, or law enforcement
officers who are exposed 1o off-target dnft of an acrially
applied pesticide).

Source of Cases

Cases were identthed from the Sentinel Event Notihea-
tion Systern for Occupational Risks-Pestrcides (SENSOR-
Pexticides) program, the Calitornia Depastment ol Pesticide
Regulatton (CDPR) pesticide poisoning surveillance pro-
gram, and the Hazardous Substances Emergency Evants
Survetllance (HSEES) Sustem. The SENSOR-Pesticrdes
program is funded by the National Institute for Occupiational
Salety and Health (NIOSH) and the US Environmental
Protectton Agency (EPA) and provides hnancial and/or

technical support (o state agencies engaged in surveillance
of acute occupational pesticide-related illness and injury
[Calvert et al., 2004). The SENSOR-Pesticides states that
provided cases included the California Department of Health
Services (CDHS), the Texas Department of State Health
Services, the Washington State Departiment of Health, the
Oregon Department of Human Services, the New York State
Department of Health, and the Florida Department of Health,
The Arizona Department of Health Services, the Louisiana
Department of Health and Hospitals, and the Michigan
Depariment of Community Health were queried but reported
no relevant cases for the years under study. Each of these
slate agencics maintains its own suerveillance system for
acute pesticide-related jllness and injury. The CDPR
surveillance program is similar to SENSOR-Pesticides but
uses a slighdy different case definition and comparable
but different standardized vanables. Cases were also
provided by HSEES under a data sharing agreement, HSEES
is maintained by the Agency for Toxic Substances and
Discase Registry/National Center for Environmental Health
(ATSDR/NCEH). It collects reports from state health
departments on events associated with sudden, uncontrolled,
or illegal releases of hazardous substances [Horion et al.,
2004]. A toal of 17 states (AL, CO, IA, LA, MN, MO, M§,
NC, NH, NJ, NY, OR, RI, TX, UT, WA, WJ) participatcd in
HMSEES for at least 6 years during the study period. The data
used in these analyses were surveillance data provided to the
lead author without identifiers, and as such are exempt trom
consideration by the human subjects review board (45 CFR
46.101[b][4].

The time periods for which acute pesticide-related
iilness data were available varied by agency. The SENSOR-
Pesticides programs in California, New York, Oregon, Texas,
and Washington State, as well as CDPR, provided data for
the entire study period. As for the other SENSOR-Pesticides
stales. data were available for the following time periods:
Arizona, 1993-2001; Florida, 1998-2002: Louisana.
1999-2002, and Michigan. 2000-~2002. With respect to
HSEES, 10 states participated for the entire study period:
Alabama, Colorado, Iowa, New York. North Carclina,
Ovegon, Rhode Island, Texas, Washington. and Wisconsin.
The remaining HSEES states participated for the {ollowing
time periods: Louistana. 2001-2002; Minnesota and Mis-
sissippi, 1995-2002: Missount. 1994 -2002: New  Huamnp-
shire, 1993 -1996; and New Jersey and Utah, 2000-201)2.

To avoid double counting the same case. cases prov ided
by SENSOR/CDPR were compared to cases n HSEES.
Cases that matched on year and month of exposure,
state, age. gender, and pesticide actuive ingredient were
assumed to be the same individual These individuals were
included in the SENSOR/CDPR totals anly. Sienlarly, cuses
provided by CDPR and CDHS were compared and cases
that matched were counted only once in the SENSOR/
CDPR totals.
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Pesticide Poisoning Among Emergency Responders

Information Available on Each Case

The information collected by the state agencies and
HSEES includes date of illness, information on the case
(gender, age, occupation, indusiry, health effects, illness
severity), whether the illness occurred as a result of
workplace exposures, activity being performed by the
individual at the ume they were exposed, whether personal
protective equipment (PPE) was used. and the pesticide(s)
that produced the illness. Length of hospitalization and
information on time lost from work was collected by the state
agencies but not by HSEES. For this analysis, PPE included
eye protection (e.g., goggles or faceshield), hand protection
(1.e., gloves), or respiratory protection {i.c., respirator).

The EPA acule toxicily category was sought for all
pesticide products responsible for illness. The EPA classilies
all pesticide products into one of four toxicity categories
bused on established criteria (40 CFR Part 136). Pesticides
with the greatest toxicity are placed in Category 1. and those
with the least are in Category IV. In this analysis, the toxicity
calegory for the pesticide product responsible for illness was
often provided by state agencies participating in SENSOR/
CDPR, but was not available for cases reported by HSEES. In
cvents involving exposure to more than one product, the
event was assigned a toxicity category corresponding to the
product with the greatest toxicity category. When the toxicity
category was not provided, it was retrieved from a US EPA
datasct [US EPA, 2005) that provides information on
pesticide products. including the assigned toxicity category.
When the specific product was not identified, and only the
active Ingredient was available, we selected the toxicity
category most commonly assigned to products that contain
the active ingredient.

Severity Index

A standardized severity index [CDC, 2001a) was used to
assign severity to all cases provided by SENSOR/CDPR. A
low severity illness or injury consists of minimally bother-
some health elfects that generally resolve rapidly (e.g.,
dermatius, headache, dizziness, nausea, vomiting. abdom-
inal pain, cough, upper respiratory irmiation, dyspnea,
fatigcue, and ocular inflammation). A moderate severity
illess or tnjury consists of non-life threatening health effects
that are more pronounced, prolonged. or ot a systemic nature
compared to low severity effects. A high severity illness or
injuny consists of life-threatening health etfects or those that
resclt nosignificant residual disability or disfigurement.
HSEES collects limited information 1o assign scverity.
HSEES cases who were hospitahzed were assumed to have
moderate severiry diness oy injure. Al other HSEES cases
were assunied o have low seveney ilinessy or injury. HSEES
collects insunfficient information o identify high scventy
ilInesues and injunes.

385

Case Definition

SENSOR-Pesticides and CDPR have similar case
detinitions. Cases identified by state agencies were included
only if health effecis developed subseguent to pesticide
contact and the health eifects were determined by staie
surveillance professionals to be consistent with the known
toxicology of the pesticide product. Cases were classified as
definite, probable, possible, or suspicious based upon the
strength of evidence supporting the occurrence of a pesticide
exposure, and whether the ill individual reported symptoms
versus had signs observed by a health care professional. A
full description of these standardized case definitions is
beyond the scape of this study butl 1s available elsewhere
[Calvertetal., 2001; CDC, 2005b].

HSEES does not have a standardized case definition for
occupational pesticide-related illness and injury; however,
cases are defined as persons sustaiing ar least one injury or
symptom as a result of the event. Events identified by HSEES
can involve the release of several chemnicals, including
pesticides and non-pesticide chemicals. Generally, HSEES
cases were associated with events involving the release of
pesticides only. In events where pesticides and non-
pesticides were released, one author (GMC) assessed
whether the health effects were consistent with the pesticide
cxposure. HSEES cases were cxcluded if the released
pesticide was not specifically identified, or if headache, heat
stress, or rrauma were the only health effects identified.
Headache alone is considered too noa-specific and insuffi-
ciemt for a diagnosis of pesticide poisaning, truuma was
thought unlikely to be related to pesticide exposure. and heat
stress was considered unrelated to pesticide poisoning.

Data Analysis

SAS software was used for data management and chi-
square statistical analyses of categoncal data. Incidence rates
for cach occupational category of interest were calculated for
1993 through 2002. The numerator was the Lotsl number of
iliness cases in the relevant occupational calcgory. The
denominator was obtained from the full ume equivalent
(FTE) extimates derived from the Current Populianion Survey
(CPS) conducted between 1993 and 2002 (Bureau of Labor
Statistics, 2004]. FTE data corresponds to the states and titne
perinds included in the swdy. Jnadence rates for all
emergency responders combined were also caleulated.
Included in this calculation were emergency responders of
unknown specific type. Poisson regresston wis gsed to test
the trend of incidence rates across the years of exposure.

The rate caleulations for firehyghrers had to be handled
differenthy due to the limitations of the CPS data. CPS
compiles industry and occupanon FTE estimates only on
workers engaged in paid employment. As such, unpaid
volunteer firefighters do not appear i the FTE estimates.
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Therefore, the incidence rate calculation for firefighters
included the salaried career firefighters only. In addition, for
those firefighters whose career versus volunteer status was
unknown, we made the assumption that the proportion that
were career was equal to the proportion that were career
among those with known career versus volunteer status.
These firehghters with unknown status but who were
assumed 10 be career were included in the incidence rate
calculations for fircfighters and for all emergency responders
combined.

The risk of acute pesticide-related illness among each
occupational category was calculated by comparing their rate
to that of all other non-agricultural workers aged 15 -64 years
[Rothman, 1986). Non-agricultural workers were chosen as
the comparison group because a prion it was thought that
workers and emergency responders had a similar risk for
pesticide exposure. Agricoltural workers were thought to
have a much higher rate of pesticide exposure because
between 1998 and 2002, a rate of 163 cases/million
agricultura) worker FTEs was identificd. The data on non-
agricultural workers were obtained from the same state
agencies (SENSOR/CDPR) that provided the data on
emergency responders, but excluded were ilinesses asso-
ciated with non-occupational exposures, pesticide exposures
that produced no health effect, emergency responders, and
ilinesses associated with intentional (e.g., suicidal. malicious
intent) exposures. Because data on pesticide poisoning
incidence is not available {or states with a HSEES program
only, this risk calculation was restricted to states with a
SENSOR program. The incidence rate ratio (IRR) was
calculated by dividing the acute pesticide-related illness
incidence rate among emergency responders by the incidence
rate among all other non-agricultural workers. A ratio that
exceeds | suggests that emergency responders have a higher
risk of acute pesticide-related iliness compared to all other
non agricultural workers. Confidence intervals were calcu-
Jated according 10 methods described by Rothman [1986].

RESULTS

From 1993 through 2002, 291 individuals were identi-
ficd who developed an acute occupational pesticide-related
iliness or injury from pesticide exposures incurred while
eneaved 1n energency response or from care of a pesticide-
contaminated patient. Of these. 183 (639 ) were identified by
SENSOR/CDPR, and 108 (37%) by HSEES (9 cases were
rlentified by both SENSOR and HSEES. and were included
in the SENSOR/CDPR totals only) (Table [). Most of those
whentified were firetighters (111 [38%]) or law enforcement
othcers (104]36% )y (Tubles tand 1) The nrediun age among
the 1l emuergency responders was 34 vears (range: 17-
Gb vears)y and 8977 were male. Among the 182 SENSOR/
CDPR cases, 0 (224 were classified as deinite. 89 (4977

as probable. 23 (13%7) as possible. and 31 (174 a.

suspicious. There were 119 separale pesticide exposure
events identified, and the median number of ill emergency
responders per event was 2 (range ] -22). Most evenls
(n =55, 46%) involved only 1 ill emergency responder, and
among the 64 multi-victim events, the median number of ill
emergency responders per event was 3. The largest event
occurred in Texas in 1994 and involved aldicarb exposure
leading to low severily illness among 22 unspectfied
emergency responders who wore no PPE.

Incidence Rates

Between 1993 and 2002, the average annual incidence
rale among emergency responders was 33.6/million emer-
gency responder FTEs (Table II). The incidence rates
demonstrated a statistically significant decreasing trend
(P <0.01) between 1993 and 2002, although the decrease
was not monotonic (Table I11, Fig. 1). A similar decrease in
rates over time was observed for all other non-agricultural
workers (Fig. 1). The incidence rates were highest among
firefighters. Among US geographic regions, the incidence
rate was highest among emergency responders in the West
region states (Table IV).

Incidence Rate Ratios

Overall, the rate of acute occupational pesticide-related
illness was significantly higher among those engaged in
emergency response activities, compared to the rate among
all non-agricultural workers (IRR =2.13, 95% Cl=1.86,
2.44) (Tables 11 and fif). The IRRs were elevated for all
categorics of emergency responders (i.e., firefighters, law
enforcement officers. and emergercy medical technicians)
(Table I1). The IRR was found to be highest in the Northeast
(Table )V).

Pesticides Responsible for llIness

Information on the pesticides responsible for acute
occupational pesticide-related illness in emergency respon-
ders is provided in Table 1. [nsecticides alone were
responsible for 31% of the illnesses. and insecticides
combined with another pesticide were responsible for an
additional 4% of cases. Among the insecticides, organopho-
sphates {n=76), pyrethroids (n=31), and carbuinates
(n =22) were most commonly responsible. Specific oreanao-
phosphate insecticides included malathion (n = 42), phore
(n=1H, and diazinon (n=10). Amony the specific
pyrethrowds  associated  with sliness were. estenvalerate
(n = 14, cytluthnn (n=7). and allethrin (n = 7). Aldicarb
(n=2Y was the specific carbamate most  comivonly
with illness o emergency  responders (all
aldicarb-related  ilinesses occwired 1n 4 single event)

assoated

Fumigants wete also responsible for a high proportion
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Pesticide Poisoning Among Emergency Responders 387

TABLEl. Severity of Acute Pesticide-Related lilness and Associated Factors, 19932002

Moderale severityillness Low severity iliness

(n=30) (n = 261) Total (N = 291)
Ane, mean (range) 318(18-53) 34.7 {17 -64) 343(17-64)
Male (%) 27 (90) 228 (B9) 255(89)
Occupation (%)
Firetighter® 1(37) 100 (38) 111 (38)
Law enfarcement 14(47) 90 (34) 104 (36)
Emergency medical technicians 5(17) 29 (1) 34(12)
Unspecified respander® 0 a2 (18) 42(14)
Organ systeminvolved (%)
Respiratary 27(90) 172 (66) 199(68)
Neurclogical 19(63) 127 (49) 146 (50)
Gasltrointestinat 12 (40) 102 (39) 114(39)
Eyes 137) 69 (26) 80(27)
Skin 5(17) 40 (15) 45 (15)
Cardiac q(30) 11 {4) 20(7)
Pesticide funchional class (%)
lnsecticide 21(70) 128 (49; 149(51)
Fumigant 3(10) 45 (17) 48(17)
Dismiectant 1(3) 32(12) 33(11)
Herbicide 1(3) 37(14) 38(13)
Fungicde 1(3) 5(2) 6(2)
Multiple funct:onal classes 3(10) 14 (5) 17 (8)
Peslicide acute loxicily category (%)
| 12 {40} 131 (50) 143 (49)
Il 1(3) 36 (14) 37 (13)
" 15(50) 79 (30) 94(32)
Unknown 2(7) 15 (6) 17(6)
Source of repart (%)
SENSOR-Pestiedes/COPR 26(87) 157 (60) 183 (63)
HSEES 1(13) 104 (40) 108 (37)
Total 30 (10) 261 (90) 291

The number wmcludes both paid (career, n — 47), and unpaid (vo'onteer, n = 42) lirehighlers. Also :ncluded are leefizhie:s tor

whom cateer versus valunteer status 1s unknown (n == 22).

®This category consists of cases identhied by HSEES as “responder (unknowa lype)”

cases (17%). most commonty chloropicrin (n = 28). Finally.
herbicides (139%) and disintectants (119) were responsible
for substantial Common herbicides
mcluded glyphosate (n=9) and atrazine (n = 7). while
commaon disintectants included chlorine (n = §). sodium
hypochlorite (n = 7). and calcium hypochlornite (n = 7).
Intormation on the EPA acute toxicity culegory was
available for 274 (947) of the cases. Of these, 143 {(32%)
were exposed to acule toxicity category 1 pesticides, 37

numbers of casces.

(16 to category U pesticides, and 94 (347 ) to category 111
pestictdes. However, 1l should be nated  that  several
cmergency responders were exposed to fumes trom burning
pesticides. 1t ts not known if the combustion fumes have the
saine toxteily as the parent compound.

lliness Severity

Nost of the acute occupational pesticide-related ill-
nesses among emergency responders were of low severitv
{261/291 [90¢)) (Table ), Seventy was moderate in 105 of
the cases. No deaths and no cases of high severiry were
identiied. law cnforcement oificers accounted for the
largest proportion of moderate severity illnesses (47%),
Information on whether the illness resulted in Jost ume ivam
work was available for 143 emergency responders. Among
these 145,36 (25% ) had lost ume tmedian lost time = | dan
rapge 1 =32 days) Those exposed to msecticdes were more
likely to have
exposed = 4%, all others = 677,

lness  (inseclicude
P =001 and lost time

moderate  severity
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TABLEII. TolalNumbersof Cases of Acute Occupalional Pesticide-Related fliness, Full Time Equivalent Estimates. lncidence Rates. and Incidence Rate Ralios,
by Occupalon, 18932002

Number (%) with acute occupational incidence rale ralip

Occupation (1930 BOC occupation codes) pesticide-related illness FTEestimates”  Incidence rate” (95% CI)°

Al 291 (100} 712 3357 2.13(1.86,2.44)
Fuehghrelsu {416, 1171 111 (38) 151 3907 267 (205,3.47)
Law enlorcement (418,423) 104 {36) 39t 26.60 169(1.38,2.07)
Emergency medical techniciass (089, 208, 34(12) 170 2000 1.22(084,177)

446 vihere 1990 BOC indusiry codes = 401,831,0r910)
Unspecilied respender of ather® 42 (14) — — —

BOC = WS Bureau ol Ihe Census: FTE = full ume equivalen!

An malons.

®Per mulkion FTES

“Comnpares 1he nsk of an acute occupational pesticide-related ilingss among category of interes| with ali other nor-agnenftural workers Only, :ncluyss cases identifed in slates
pazicipating In SENSOR The ricidence rate amany all other non-agncultural werkers in the SENSOR states was 18 27%/milion FYES

“The number mcludes boin paid (career, n = 47), ang unpaid (volunteer, n = 42) (irefighters. Aisp included are trefighters lor whom career vs volunteer stalus is unkiown
(= 22) However, because denominator data are unavalahle for volunteer firelighlers, the incidence rate includes the career hrehighters and 12 of (he unspecihed hrefighters
only (12 of [he unspecified firehighters were assumed Lo be career, as Lus represents the proportion [53%] wha were career among) those with known career vs. volunteer stalus).
°Ttus calegary consisls o cases identified by HSEES as “respander (unknown type)” Although an incidence rale was nol separately calculaled for Ihvs category, these responders
were ncluded in the overalt ngiderce rate.

from work (insecticide cxposed = 26%, all others = 15%, of these were hospitalized. For all pesticides combined, the
P =0.09) compared o those exposed to all other pesticides.  most commonly observed effects involved the respiratory
Neither severity (P=0.09) nor lost time from work systern (68% of cmergency responders reported health
(P =040y was associated with the EPA acule toxicity effects involving this system). followed by neurological
category assigned to the pesticide Most cases (268, 92%)  (50%) and gastrointestinal effects (39%). Ettects on the eyes
werc evaloated and treated in a health care facility, and 8 (3%)  (27%) and skin (15%) were less commonly reporied.

TABLE IH. Numbers of Cases of Acute Occupational Pesticide-Related {liness, Full Time Equivalent Eshmates, Incidence Rates, and Incidence Rate Ratios, by
Year, 13332002

Emergency response workers All other non-agriculturai warkers

Number with acnte occupatianal FTE Incidence Numberwithacute occupational FTE Incidsnce Incidencerate
Year pesticide-related illness gstimates®  ratg™® pesticide-ralated itiness estimates”  rate®™  ratio(95%CI)*
1993 28 051 5450 1017 3343 3070 233(1.60.3.39)
1994 N 054 68.52 973 3308 2941 293(2.08.4.12)
1995 13 062 6613 590 3354 2952 266(1.69.3.74)
1094 15 .60 4333 1012 3422 2957 161(102.253)
1357 26 063 3492 754 3552 2123 21711.39.3133)
1338 )7 077 1299 790 42.37 1865 082{049.172)
1999 19 078 24.36 666 4547 1465 217(1.38.342)
2000 3 084 2857 613 5115 1198 343(230.5.12)
2001 21 096 19.79 501 5046 993 2200134362
2002 19 Q88 1512 526 4834 1093 117(058.234)
Total 291 712 3387 7842 406.38 1927 2130106.244%)

FTE tull e equivalent

Ity milgng

"Per mition FTES

“Volyiteer wrelignters yare sxclyded from the rate calrulalings A statistically sonificant decreasing tread betwaeen 1993 and 2602 was found 1 theincdunce rates i P - 001
“Comgares the risk of ar anste pccupattonal peshcide-relaled #ness amony calegory ol mierest wih all otnec non agneullurdi workers Only inchudes cases denthed i slilas
particspating in SENSOR
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FIGURE 1. Raleal pesucide poisoning amongemecgency responders and olhes non-agneuitural workers, 1993 -2002.

TABLE IV. Numbers of Cases of Acute Occupational Pesticide-Related liiness. Full Time Equivalenl Estimales. Incdence Rales, and Incidence Rate Ralios, by

US Reginn, 19932002

Emergency response workers Al other non-agricultural workers

Number wilh acute occupational FTE Incidence  Number with acule oceupational FTE Incldence Incidencerate
Region pesticide-related iliness estimates’  rate" pesticide-refatediliness estimates® rate' ratio (95% C1)*
Midwest® om 077 1429 58 [ adl -
Northeast” 20 138 10.87 220 7391 208 431(255.7.27)
South® 68 2.37 2152 168 12782 601 4.11(2.99,565)
viest® 171 260 6231 6.796 192.1 3538 198 (153,231
Tota 291 72 335/ 7.842 0633 19.27 213(1.86.244)

FTE, tull hree aquivalent

Newa, Michgan Khanents Missoun, Aiscons:e

PN Hampshire, New Jarsey New York, Rhode iskand
“Alabama, Cionda, Lovesiana, Mississppr, North Carolina, To<as
YArgzoma, {alfera Crorado. Oreqgon. Gtah, ‘Washingion Stale
"I mujons

"Pus mitoni b 1E2

Noluateer le=tiqrters wares pecluded teom the rate calculabons

FComgares ttez sk 0 m
partipatti o SENSDR N ases veere wdentled n Midwest

states pastispatiey in SENSOR

£y

‘e negupAbonal cestade-1elated diness amang category ofitece st vath 2llgiher ~an agocultutal worksrs Cotyincludes casez.denlhed i states
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Activities Associated With lllness

Job activitics associated with illness were also identified.
Of the 200 individuals with available information on job
activity (this information was not available for 84% of cases
dentificd by HSEES) most (n= 168, 84%) were exposed
while mvestigating or responding (o a fire or another type of
pesticide release. Most of these were law enforcement
officers (n=93) or firetighters (n =62). The remainder
(n=32, 16%) had evidence suggesting that their pesticide
exposure occuted while caring for a pesticide-contaminated
patient, including contact with contaminated clothing or
body fluids. Most of these individuals were emergency
medical technicians (n = 19). The remainder were [lire-
fighters (n =9) and law enforcement officers (n = 4).

Intformation on use of PPE was available tor 193 (66%)
individuals (Table V). PPE wasused by 42% (n = 81) of these
emergency responders. The proportions who wore PPE
varied significantly across the emergency response occupa-
tions (P < 0.01). Firctighters (77%) were most likely to wear
PPE. The type of PPE worn is provided in Table V.

Representative Events

Two representative events that were detected through
these surveillance efforts are brietly described below:

Event ]

In 2000 in Califorma. several emergency responders
went to 2 home where an individual committed suicide by
ingesting and dousing himsell with malathion. When the
emergeney responders arrived, they were not aware of the
identity of the chemical. An unlabeled container sat next to
the suicide victim. The chemical wus not 1dentified to be
inalathion until after the patient was taken to the coroner. A

total of nine emergency responders (four firefighters, three
police officers, and two paramedics) developed low severity
illness classified as probable. It is unknown whether
cholinesterase testing was performed. Four were exposed
while attempting to resuscitate the suicide victim or during
transport, and five were exposed to the strong odor coming
from the home. All of the responders wore haund protection
(rubber or latex gloves) but none wore a respirator.

Event 2

fn Florida in 2000, nine emergency responders devel-
oped acute pesticide-related illness when responding o 4
chemical fire on a farm where a tractor exploded. The tractor
was carrying organophosphate insecticides, including pho-
rate. The nine ill responders included six firchghters, two
paramedics, and one police officer. Three had moderate
severity illness classified as definite, and six had low severity
illness classified as probable. All had involvement of the
respiratory system, including upper airway irritation (n = 7).
dyspnea (n = 2), chest pain (n =2), and cough (n=2). All
received medical attention, and none were hospilalized. Five
had cholinesterase concentrations measured, but all were
within the laboratory normal range. Information on usage of
PPE was not available.

DISCUSSION

Our findings of acute pesticide-retated illness amony
cmergency responders demonstrate that there are risks ol
plucing oncself in harm’s way while protecting others.
Fortunately, the overall incidence rates were very low
suggesting that pesticide emergency events may be rarely
encountered. The rates may be low because the incidence of
pesticide release events are Jow and/or because those whoare
present at release cvents are not exposed to pesticides. Zeitz,

TABLE V. Typeal Personal Proter:hve Equipment Worn by Emergency Responder Dccupation {n = 193°)

Firefighters Law enfarcement

Emergency medical Unspecifiedr

Type of PPE {n=177) officers(n = 60} technicians {(n = 14) esponder{n — 42} All{n = 193)
Aespirator o

Stipaued air 3 0 0 8

Air putitying 3 b} 0 3

Dust mask/disposable 0 0 0 0 0
Eyeoratectian

Gonntes:lacestveld 15 0 1 12 58
Hand protechon

Symthitic 14 3 5 1? 64

Clothylagther 14 1 0 1 16
Total (used any PPE) 59(77%) A(7%) 5(36%) 120315, 81 (42%)

“tarmaton on PPE use was avalagle Jof urly 193 66~ af tne emergency responders denhifizd with acule necuptional pesticids porsonr:y
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et ul. [2000] found that pesticides were nvolved in just 87 of
hazardous substances emergency events identificd by
HSEES. Nonetheless, because the nsk exists, mechanisms
are needed to rapidly and efficiently provide emergency
responders with information both on the hazards they face,
whether they be pesticides or other hazardous materials, and
the PPE that is needed to prevent exposures to these hazaeds.
Emergency responders also need to be trained on the nawre
and characteristics of these hazards and on the appropriate
use and Limitations of PPE. [tis also recognized that the iniual
phases of an cmergency response are often chaotic, and that
ensuring and enforcing appropriate PPE use may be difficult
as it s not unusual for these responders to have a mindset of
“risk a life to save a lite” [Jackson et al., 2002).

The incidence rate for all emergency responders
combined decreased across time (Table I1I). It is not clear
what was responsible for this decline. Among the possibi-
lities are an overall decrease in emergency pestlicide events.
especially events involving highly toxic pesticides, and/or
emergency responders making greater efforts to avoid
exposure, especially after the lessons learmed from the Tokyo
subway sarin attack in 1995 [Nozaki et al., 1995].

The incidence of acute pesticide-related tllness was
highest among emergency responders in the West region
states, which included California and Washington State.
California and Washjngton State have the longest running
surveillance programs and have greater staffing levels
compared ta surveillance programs in thie other staies. These
characteristics have previously been cited to explain the
higher overall pesticide porsoning incidence rates observed
in these states [Calvert et al., 2004]. and this hkely 15 the
cxplanation for cur findings.

Firefighters

Fircfighters had the highest incidence of acute pesticide-
reluted illness, almost three times that of other non-
agriculinral workers. There are several potenual explana-
tions (or these higherrisks Forexample, firefighters are often
first o arrive at an emergency event and may be exposed
before the pesticide hazards are identified. In addition,
Arefighters may leel a false sense of security by wearing
tumout pear (helmet with facepicce, coat. pants, boots, and
aloves), when in reality this gear may net protect against
inhalation and derimal absorption of pestcides. Although
most firctighters wore tinout gear, this PPE was insufficient
o prevent acule pesticide-telated illness. Few hrefghters
wore respiratory protection. This has been documented by
other investizators who studicd firefighters exposed to other
mhalational hazards [Austin et al., 2000: Feldman ct al.,
2004 |, In addition to the need for improved PPE and training
on ity use, Brehehters need monitormy equipment that cun
quickly aml accwately assess the chemical hazards that are
present al emergency cvents.
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Law Enforcement Officers

Law enforcement officers were also found to have a
statistically significantly clevated risk of acute pesticide
poisoning compared to other non-agricultural workers,
Compared to other emergency responders, law enforcement
officers were the least likely to wear PPE. In al} probability,
this is because law enforcement officers generally ar¢ not
provided with PPE unless they are members of a specialized
response team [Jackson et al., 2002]. Our Andings reinforce
the need for law enforcement officers to be given appropriale
PPE and training on its proper use.

Emergency Medical Technicians

Emergency medical technicians were found to have the
lowest pesticide poisoning rates among emergency respon-
ders. bhut their rates were elevated compared to all other
workers employed in non-agricultural industries. One reason
for this may be because emergency medical technicians are
called to emergency events to care for the ill or injured,
and nat to directly control, contain, or confine the emergency
event (e.g., put out a fire, clean up 2 spill, or police an
area). An emergency medical technician’s exposure 1s
more hkely to be remote from where the pesticide release
occurred, and their exposure is often limited to the quantity
of pesticide on the patient, their clothing or personal
effects.  Although some poisoned emergency medical
technicians wore PPE, this usually consisied only of
synthetic gloves. Such PPE was inadequate to prevent
pesticide poisoning.

Emergency medical technicians usually will care for
patients before they have been decontaminated. ldeally.
paticnts should be promptly decontaminated and emergency
medical services need to develop and adhere to decontami-
nation protocols [Pons and Daurt, 1999; Macintyre et al,,
2000]. Recommendations are avatlable for preventing
acute pesticide-related illness smong health care profes-
sionals who are involved with medical stabilization of
contaminited patients or imvolved with decontamination
[Agency for Toxic Substances and Disease Registry, 2001
CDC. 2001b; OSHA, 2004: 29 CER 1910.120). A1 a
minimum, these include use of level C protection (ie.. tull
fuce mask and powered/non-powercd  canister/cartridge
fillration respirator, and non-encapsulated chemical-resistant
sutt, gloves, and bootsy. With level C protecuion. the type of
cunister/eartridge should be appropriate to the pesticide: if
the pesticide cannot - be adentifed, a0 migh efticiency
particuliate air (HEPA Yorganic vapor/and gas carridye 15
recommended [OSHA, 2004[. In many pesticide -relaed
cwiervencies, the specific pesticide may be anknown,
resaurce materials (e.g.. pestiande Tubel, material data sufety
sheety may not be readily hundy. and eftforts to obtuon this
nformation may delay adimnicenng medical care 1o the

FI0
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patient [Levitin and Siegelson, 1996]. Given these con-
straints and the ranty with which emergency medical
technicians will encounter a pesticide-contaminated patient,
one all-inclustve PPE policy should be adopted by emer-
gency medical services when caring for these pauents. This
PPE policy should minimize confusion, allow timely
donning ol PPE, and permit quick provision of medical care
to patients by emergency medical technicians who are
adcquately protected. Emergency medical technicians
should stay upwind and upgrade from any hazardous
releases. Note that level C protection does not maxtmally
guard the skin and lungs. Entry mto areas with known or
suspected hazardous materials contamination requires a
determination that the PPE wom attords adequate protection.
In addition to adhering to these guidelines, emergency
medical services need to train staff in the proper use of PPE
[Pons and Dart, 1999; Macintyre el al., 2000]. Emergency
responders who may need to wear respiralory projection must
be deemed medically fit to do so according to the OSHA
Respiratory Prolection Standard (29 CFR 1910.134).

Limitations

Our data and analysis have several potential limitations.
The 1liness rates lhat we observed are likely 1o be under-
estimates since many emergency responders may not have
been ascertained. Many are never identiticd because they
neither seek medical care. nor contact appropriate authorities
(e.g.. poison control). Furthermore, because the signs and
symptoms of acute pesticide-related iliness are not pathog-
nomonic, many emergency responders/health care profes-
sionals who seek medical carc may not be correctly
diagnosed and therefore arg not ascertained. Even among
those who are conectly diagnosed. many are not reported,
despute the fact that 30 states have mandatory repociing of
occupational pesticide-related illness {Calvert el al., 2001].
However, some of the cases identified in this report may be
talse positive cases because non-specific symptoms may
have been coincidental and not caused by Lthe exposure. In
addiuon, because only CDPR and HSELS capture cases
associuted with disinfectunt exposure. the magnitude of
disinfectant cases desenbed in this report may be under-
estimated.

For 145 of our cases. the specific occupanonal title of
the respondet was not aviailable. The maidence rates for
frehighters, law enfoccement personnel, snd emergency
medical echnicians would hkely mcrease if the speciiic
oconpation of these cises wax known. In addition, hulle
informciion was asailable o assien seventy lo the cases
wenutied by HSEES. Only 4¢¢ of HSEES cases were
identied as hasme moderate seveaty. which s sigmiicantly
lower than the 1497 of SENSOR/CDHPR cases with moderite
severits (2 000 o possible that the muniber ol modersate
severity HSLES cses was underestmigterd

TABLE VI. Recommendalions to Prevent Actle Pesticide-Related lness
Amiong Emergency Responders

Findings and Recommendations

o Peslicide emergency events are relatively rare, and emergency responders
may be unfamiliar with pesticide hazards

o Fuiehighter turnout gear may not pratect aganst pesticide exposure

e Mechanisins are needed to rapidly provide emergency responders with
infesmation on the pesticide hazards at 3 sceng

= Emergency responders need to wear appropriate PPE when responding lo
peslicde events

s Respiralory protection is especially important (85 of responders reported
respiratory symptoms)

» Emergency responders need to bz traned on the appropriate use ard
umifations of PPE

® Emergency responders need to know how ta locate mformation on cheaucat
hazards

It would have been useful lo determine the incidence of
pesticide 1liness among emergency responders who specifi-
cally attended a pesticide-related emergency. Knowing this
tlness incidence would have provided a truer cstimate of
risks associated with such events; however, this denominator
information was pot available.

CONCLUSION

Emergency personnel responding to pesticide releasc
events have an increased risk of pestivide poisoning
compared to all other workers employed in non-agricolwral
industries. Fortunately, the overall pesticide poisoning
incidence rates were very Juw among cmergency responders.
Among cmergency responders. the incidence raws were
highest for firefighters. A vast majority of the illnesses were
of low severtty. The mitigation efforts we recommend are
relevant regardless of the size of the pesticide cmergency,
whether it is a small scide emergency or a catastrophic
terrorist attack (Table VI). Emergency responders are placed
in harm’s way whenever they respond 1o an emergency
chemical event. including those involving pesticides. It is
essentictl to reduce these nisks and protect the health of
responders.
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XPOSURE TO PESTICIDES IN THE
school environment is a hiealth
risk lacing children and school
employees. Despite efforts of sev-
eral organizations and laws in several
states to reduce pesticide use at and
around schools,* pesticides continue o
be used in schools.? Another source of
pesticide exposure atschools is [rom pes-
ucides used on farmland contiguous Lo
school facilities. However, as a result of
the work of the US Environmenial Pro-
1ection Agency (EPA), advocacy groups,
universities, state regulators. the pest
control industry, and others, and laws
ar strong voluntary prograins i sev-
cral states. pesticide use has been re-
duced in some school districts.
Currently, there are no specific fed-
eral requirements on Limiting pesticide
exposures at schools Under the Fed-
eral Insectiade, Fungicide, and Roden-
ucude Act. pesticides must be regis-

©2005 American Medical Association. A\l rights reserved.

Context Pesticides continue to be used on school property, and some schools are
at risk of pesticide drift exposure from neighboring farms, which leads to pesticide
exposure among students and school employees. However, information on the
magnitude of ilinesses and risk factors associated with these pesticide exposures is not
available.

Objective To estimate the magnitude of and associated risk factors for pesticide-
related illnesses at schools.

Design, Setting, and Participants Analysis of surveillance data from 1998 to 2002
of 2593 persons with acute pesticide-related illnesses associated with exposure at schools,
Nationwide information on pesticide-related ilinesses is routinely collected by 3 na-
tional pesticide surverllance systems: the National Institute for Occupational Safety and
Health's Sentinel Event Notification System for Occupational Risks pesticides pro-
gram, the California Department of Pesticide Regulatian, and the Toxic Exposure Sur-
veillance System.

Main Outcome Measures Incidence rates and severity of acute pesticide-refated
illnesses.

Results Incidence rates for 1998-2002 were 7.4 cases per million children and 27.3
cases per million school ernployee full-time equivalents. The incidence rates among
children increased significantly from 1998 to 2002. lliness of high severity was found
in 3 cases (0.1%), moderate severity in 275 cases (11%), and low severstty in 2315
cases (R9%). Most illnesses were assaciated with insecticides (n=895, 35%), disin-
fectants (n=830, 32%), repellents (n=335, 13%), or herbicides (n=279, 11%). Among
406 cases with detalled information on the source of pesticide exposure, 281 (63%)
were associated with pesticides used at schools and 125 (31%) were associated with
pesticide drift exposure from farmland.

Conclusions Pesticide cxposure at schools produces acute illnesses among school
employees and students. To prevent pesticide-related ilinesses at schools, implemen-
tation of integrated pest management programs in schools, practices to reduce pes-
ticide drift, and adoplion of pesticide spray bufler zones around schools are recom-
mended.
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ACUTE ILLNESS AND PESTICIDE EXPOSURE

tered with the EPA belore they are sold
or distributed.” The Food Quahiy Pro-
tection Act’ of 1996 amended the Fed-
eral Insecticide, Fungicide, and Roden-
ticide Act, bolstering the protection of
children through requiring that pesti-
cides used on [oods produce no harm.
However, there are no specilic provi-
sions in these laws about the use of pes-
ticides at schools.™®

The Federal Insecticide, Fungicide,
and Rodenticide Act is often supple-
mented by more stringent siate pesli-
cide laws to protect children from pes-
ticides at schools. For cxample, 18 states
recommend (n=6) or require (n=12)
schools to use integrated pest manage-
ment strategies and 7 states restrict pes-
ticide applications in areas neighbor-
ing a school.” However, there are still
large gaps throughout the country where
children may not be allorded adequate
protection.!*

Pesticide poisoning is a commonly
underdiagnosed illness in the United
States today. The clinical {indings of
acute pesticide poisoning are rarely pa-
thognomonic bul instead can resemble
acute upper respiratory tract illness, con-
junctivids, or gastrointestinal illness,
among other conditions, Detailed de-
scription of the diverse syndromes as-

sociated with different types of pesti-
cides is available.’

Although some information about
acute illnesses associated with pesticide
exposures at schools is available,'® ! there
hasnot been an effort 1o provide a nation-
wide summary of this health problem.
To estimate the magpitude ol and the risk
factors for pesticide-related illnesses asso-
ciated with exposures at schools, we
examined inlormation from state-based
pesticide poisoning surveillance sys-
tems (the Nalional [nstitute for Occu-
pational Safety and Health's Sentinel
Event Notification System for Occupa-
tional Risks [SENSOR] pesticides pro-
gram and the California Department of
Pesticide Regulation [CDPR]), and the
Toxic Exposure Surveillance System
(TESS), which is a national database of
all calls made to poison control centers
and is maintained by the American Asso-
ciation of Poison Control Centers.'???

METHODS

Study Design and Participants
School employees, parents, and stu-
dents who developed acute pesticide-
related ilinesses [rom pesticide ex-
posure al child care centers and

elementary and secondary schools from
1998 to 2002 were identified (TABLE 1).

Data were obtained {rom states partici-
pating in the SENSOR pesticides pro-
gram (California, Washington, Texas,
Florida, Louisiana, New York, Or-
egon, and Michigan), CDPR {Calilor-
nia), and TESS (all US states and Dis-
trict of Columbia, with the exception
of Hawaii). The data used in Lthese
analyses were surveillance data and as
such are exempt from consideration by
the human subjects review board and
need for informed consent. Integrat-
ing data {rom these 3 surveillance sys-
temns provides the best available under-
standing ol the problem of pesticide
poisoning at schools. The states par-
ticipating in the SENSOR and CDPR
programs obtain information [rom mul-
tiple sources (government agencies,
poison control centers, and reports from
health care organizations) and con-
duct active case [ollow-up.'? In addi-
tion, all cases identified by the CDPR
are referred 10 the relevant county ag-
ricultural commissioner who investi-
gates the exposure circumstances.'®1?
The TESS data are provided by approxi-
mately 67 US poison control cen-
ters." Approximately 13% of their calls
come {rom physicians treating pa-
tients who are exposed and 87% come
from patients or their relatives.!?!*

. _____________________________________________________________________________________________________ |
Table 1. Type of Information Provided by Surveillance Systems, 1998-2002

Pesticide Surveillance System

TESSYT

Available Information ) SENSOR* CDPR
Decupation of cases provided Yes . Yes No
Source of exposure provided Yes Yes No
{pesticides appled on school
grounds vs pesticide drift)
Nonoccupatenal cases provided Yes: Florida, Louisiana, New York, Yes Yes
Cragon, Texas. Wasninglon
No: California, Wickagen
Infcrreatinn on disinlecianis Yes: Floriva, Louisiana, Michigan Yes Yes
providect Mo Calilornia, New York, Cregon.
Texas, Washinglon »
Years d:ata were avadtanle 1998-2(X02. Calfornia, Flonda. 19382002 1998-2002

Lousiana, News York. Oregaon.

Texas

2000-2002: Micrugan, Waskingtler

T-,b;:l schools includesd

centers

Public and private elsmentary and
secondary schoals. child care

care centers

Publc and prvate elemenlary
and secondary schools, cnild

Elementary and secondary 5cnools.
colleyes, unversitias, crid care
cenmers

Sysinm
rnokiies Teas Vizsmegton, Flongs, Leasara, Caitrg

Med 7ork, Qragon, andg Mach-gar:,

1A nRuded (ormatinn trom all S siates anvs Do) of Columbta, salh the cxcaphso of Havi

Aupraaatens COPR - Coilirrea Oenatment of Pestite Regulation, SENSOR, Sentret € et Notibcaton System tr Occuratie ~al Riska, TESS Toxss Eaginsure Suf.esance
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Cases were included if health cllects
developed subsequent to pesticide ex-
posure and il these elfects were consis-
tent with the known toxicology of the
peslicidc procluct, as determined by state
surveillance prolessionals (SENSOR and
CDPR cases) or a poison control center
specialist (TESS cases). The states par-
ticipating in the SENSOR pesticides pro-
gram adopted a standardized case defi-
nition in 1998, and CDPR uses a similar
case definition. Briefly, the case defini-
tion required information on pesticide
exposure, health ellects, and evidence
supporling an association between the
pesticide exposure and the health el-
fecis. A fult description of the standard-
ized case definition has been previously
published.'? Identification of TESS cases
relied on the experience and judgment
ol the poison control center specialist
managing the specilic case. Multiple cases
exposed in a single exposure incidenl
were identified as 1 exposure event. Ex-
clusion criteria included exposure to sub-
stances other than pesticides, suicides,
intentional abuse, and malicious use.

SENSOR and CDPR primarily cap-
ture work-related pesticide poisoning
cases, whereas TESS primarily cap-
tures non—-work-related cases (Table 1),
Detailed information on work-relared
cases was provided by SENSOR and
CDPR only. The SENSOR and CDPR
cases were [urther classified into ex-
posure to pestiades applied on school
grounds when indoor and outdoor pes-
ticide applications on school grounds re-
sulted in illness, and o pesticide drift
when pesticide drilt from applications
to neighboring farmland resulted in
illness among students and school
employees

For the present analyses, the toxice-
ity category of the peshicide product was
retrieved from a data set made aval-
able by the EPA The LPA assigns acute
toxicity category 1o the most toxic pes-
ticide products and category IV 1o the
least toxic pesticide. !

) Mlness severity was categonized lor
SENSOR and CDPR cases using stan-
dardized criveria.”? Siate agencics clas-
sified severity lor the cases they identi-
fred in 2001 and 2002, Twa authors

©2005 American Medical Association. Al rights reserved,
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(W.A.A.and G.M.C.) assigned severity
to 1998-2000 SENSOR cases, all CDPR
cases, and all TESS cases.'” High sever-

iy includes cases in which the illness or

injury is severe enough (o be consid-
ered life-threatening and commonly in-
volves hospitalizatjon to prevent death.
Signs and symptoms include seizures
and pulmonary edema, Moderate sever-

ity illness or injury includes cases of less
severe illness or injury often involving
systemic manilestations requiring treat-
ment. The individual is able (o return to
normal functioning without any re-
sidual disability. Low severity illness or
injury typically resolves without treat-
ment and is often manilested by skin,
eye, Or upper respiratory tractirritation. '

]
Table 2. Characteristics of Acute Pesticide-Related |linesses by Surveillance Systems,

1998-2002
No. (%)
'SENSOR and CDPR TESS Total
(n = 406) (n= 2187) {N = 2593)
Age group T ’ T
Children 148 (36.7} 18313 7 1980 (76.4)
Aduits 254 (62.6} 2741125 428 20.4)
Unknown 307 s 82 (3.7) 85 {3.3)
Sex
Female ) 245 (60.3) 920 {42.1) 1165 (44.9)
Male 143 (55.2) 1166 (53 3 1309 (50.5)
Unkncwn _fa@.a - -8 Aldﬁ,d)ﬁ)__ - 1184 6)
Pesticide loxicily cateﬁory' o o -
) 154 (37.9) 183 (84) 337 (13.0)
n 9121 225(10.3)  274(10.6)
" ] Keo i B75 140 0} 1075 :41.5)
Undetermined 3107} T wans 7907 (35.0)
Pesticide functional class o
Insechicides orily 186(458) B25(280) 811(31.9)
Insecticides compined 84 (20.7) o 84(3.2)
Disinfectants 0g (34.4) 731 (33.4) B30 112.0)
Repellents 307 332 (15.2) 335112.9)
Herbicdes 21(52) 258 (11 8) 279(10.8)
Fungicides 0 102 (4.7) 102 (3.9)
Rodenlicides 0 . e 93(4.3) E i3.B)
Fumigants 9w 10 __100.4)
Qther peslicul= class 4010 ~asn0) 49(1.9)
Severityt o
tligh 103 2100 300.1)
Moderale 5914.5) 216(2.9) 27510.6)
Low o 38652 1960(OD0:  2315189.3)
‘Tear ol exposure o T
1308 37EN7 Y 447437 2)
1992 R - wsiey 52200.0)
2000 050203 422093 527 (0.3)
2001 30108 493028) 537 (20 7)
2002 0072 : 560 (21.6)
Total 406115 7, 2187 54 3) 2593 1100.0;

ALbreaahinrg CDPR _aitorria Department of Pestiniie Regutation, SENSOR Ser Lrel Event Hotaicaton Syoram o
Oceugatonal Rk TESS, Toxe Exposure Suraeilistice Syzlem
“The US Ervaronmental Pratectan Agancy assigns catanory | 1o tra; mv ot wate | toxe peshtide (roaue s A ot

agoa, Ve the lgast acutely toae pesbceie provsuct

tinghyties Casey eefiSed (5 NSECHCEliES D COMDnahun vaih Sitier
1Hgn se et ncludes canes e uich the Liress Sriryury i« eynre

e
LFs o sitred ife tResaterng gre j Corn

Monly 1z hoSpraRIAI N 1 Drevent 0eath MONEralG sevanty Mness o mr . ndiudes ruses nf sy seere i
nRLS A nury ANEN INONING SYSTETNIc Manifes!atens 1A quinng trzatmenl the incivwiual s able 5 reluee 1y ronnal
funz e sathont 40, rgsedual dsabibityl and Ina serer iliess o yury s often mar fesied by skan ey or upper
retgarid iy trach ratabon gl may also melude fever headanr e, ftigque. 2of dizzines s and tytcally Wi dnegs o igue,

QSO ES athoyyt regtmen
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- |
Table 3. Seventy of Acute Pesticide-Related lilness and Associated Factors, 1998-2002

Na. (%)
l Moderate Low I
Severity lliness  Severity lliness Total
(n = 275) (n=2315) (N = 2583)"
Age group
Chidren 150 (7 6) 1829(92.4) 1980 (76.4)
Adults 92 (17.4) _434¢82.2) 528 (20.4)
Unknown 33 (38.8) 52 (A1 2 85 (3.3)
Sex
Female S 1320113 1030 (38 4) 1165 (44.9)
Male 710;1 (7.9 1205 (92.1} 1309 (50.5)
Unknawn - 3gmzs 80 (67.2) 118 (4.6)
Pestcide toxicty calegeryt T ) i
| L 58 (17.5) 27832 %) 337 113.0)
I 19 (6.9) 255093 1) 274 (10.6)
I ) 129 (12.0) 944 (37.4) 1075 {41.5)
Undetermined 68{75) 838 (92.4 907 (35.0)
US regiont o -
Midwest 86 (13.2} 5B4(86.8) 650 (25.1)
Norheasl 4 S4(128 362136 6) 418 (16.1)
Southeasl 64 (8.4) 701 (81.5) 766 (29.5)
Alest 6992  6621904) 751 (28.0)
Unspecified 2 (25.0) 6 (75.0) B0 3
Peslicide tunctional class
Inseclicides o'y 8039 728 (38.8} 811 (31.3)
Inseclicides cormbmed§ 3@e 81 196.4) 84 (3.2
Disinfectants 101 (12.2) 729(37.8) 830 (32.0)
Repalienls 21 (6 3) 314 (83.7) 335 (12.9)
Herbicides 41047 239 (85.3) 279 (10.8)
Fungic:das 3029 99 (97.1; 102 {8.9;
Rodenticides . 222 91878, 93 (3.6)
Fumiganis 440.00 _ Bi6BD.O) 10 (0.4)
Other pesticide clasé_ 20 (40.8) 29(£8.2) 49(1.9)
Pestcde chemical class
Qrganophosphorous compound 3oy 248 (89.2) 278(10.7)
Organnphosphoro 15 combined|| _ 11pay) B Béla_iwfwzll 2.9
Inorganic compounds _ 85 (154 192(84.6) 227 (8.8)
Inarganic compounds cormhined] 300 7760 10{0.4)
Hyrethring 5{68) - (] {93’._2) 74 12.9;
Pyretnning combined || 6(13.3) - __597[86. 7) AR T
Ingandiones 785 75(91.5) 82(3.2)
Indandiones combinedi|| 3y 24 (88 9 27 (1.0)
Pyrethroids B(113) 62873 T1(27)
Pyrethroids combined | 3(11.5) 23 (88.5) 26 (1.0
C;1l5ropheno>;y compounds 29 67 (Q7.1) 6927
Crigropiendzy COMuounus comoined || L(7 7 12 192 3) 13 10.5)
Caramates 506 46198 &) 2.0
ner cherrzal class 140 9 G- 1275130, ‘415154 )
Unispaciied 16112 3 113 (88 & 130 (5.0
Total 275(106) 23151803 2593 (100.0}

*Theee high sevenly cases are NCurnn a the totals

1Sece- Tabla 2 Ior explanate:o o Lalegones

10Uz, RQInn nGhugas e oS 1kand, 1osda Kansas BAchigan tAnnesata, Missoan Negrae k4 tlear Dansla One
SouthDakota 3r1 Vassonir, NoReatt regqion ncugins Conrecbioat *larnie, Mazsachuseits Nea Hampshire Hea
Jaivs; New vk Pannsyluates Rhaae (Slar ), and Virmaet. raast revnon nciuIns Alahama Askansas, Delz
= ol Cotum g Flenda Senga, Kanturky, Lousiana tdaeand. Mssiss ppn NuAan Caeding, O=3nora
Soun Cardling Tennggses, Tevas Vagnia and West viegima, and wen! reqen inclues Aaska A 2ona Cel'arma

Izare tlontana Hesada tew Mexco, Oregon LI3D Wasninolos, ana 5y .oming

“r005CA Y Lo rtes combned st other peelicid s

X Larserd o mulhpie Chemesal Llgsses nciurdng organoLhOeLESICS. FOINans CoMmEsunos. [, reinans
LGOS Nt eINnes 20 CHILISph ety COMPpOInge
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Data quality conirol procedures in-
cluded the elimination of duplicates be-
tween SENSOR (California) and CDPR,
and between SENSOR and CDPR com-
bined and TESS. To detect duplicates be-
tween SENSOR and CDPR combined
and TESS, a case-by-casc comparison
was performed when a reporting source
for SENSOR and CDFR cases was a poi-
son control center. Cases that matched
each other on state, date of expasure,
age, sex, and pesticide name were as-
sumed to involve the same individual.
Such individuals were included only
once in the state agency tolals. Six CDPR
and 8 TESS duplicates were deleted.

Data Analysis

SAS release 8.02 (SAS [nstitute Inc, Cary,
NC) and Epi Info version 3.2.2 (Cen-
ters for Disease Control and Preven-
tion, Atlanta, Ga) were used for data
management and statistical analysis. Age
was stratified into children (<18 years)
and adulis (218 years).

lilness incidence rates among chil-
dren were calculated. Rate numcrators
were obtained by summing the num-
ber ofill children reported by year, and
denominators were obiained from the
US Census data'” by summing the num-
ber of children in the corresponding state
and year. Denominators were adjusied
by subtracting estimates of preschool-
ers not attending organized child care
centers™ and home-schooled chitdren. ™

lIness incidence rates among school
employees were calculated for SENSOR
and CDPR cases only. Denormnators
were oblained from the Curreat Popu-
lation Survey™ by sumrming the num-
ber of full-time equivalents einplavedin
schools instates and vears that contrib-
uted to the numerator. Non—work-
related cases (e, parents) and cases with
unknown work-related status, which in-
cluded all TESS cases. were ot in-
chuded in these calculations

We used odds ratios (ORs) 16 assess
whether age, sex. acute 1oxicny pesti-
cide category. surveillance systent. orsite
ol pesticude applications were assoct-
ated with severity of illness O-ids ra-
o<, 93% conlidence intervals (Cls) x
tests, and P values were calvnlated vs-

©2005 American Medical Association. All rights reserved



ing the Epi Info Stateale utility. SAS re-
lease 8.02 was used to calculate the Pois-
son regression test for trends in
incidence rates across the years ol ex-
posure. P<.05 was considered statisti-
cally significant.

RESULTS

From 1998 to 2002, 2593 individuals
were identiflied with acute pesticide-
related illnesses assuciated with pesti-
cide exposures at schools. SENSOR iden-
lified 147 cases (6%), CDPR identified
259 cases (10%), and TESS identified
2187 cases (84%) (TASBLE 2). Most ill-
nesses reported by SENSOR (n=96,
655%) and CDPR (n=138, 61%) were
adults, whereas most cases reported by
TESS were children (n=1831, 84%).
Among the 2181 persons with known
exact age, the mean age for children was
0.5 years (range, 0.5-17.2 years) and the
mean age [or adults was 36.1 years
(range, 18-76 years).

Three cases of high severity illness
were identified. There were no faiali-
ties reported. The odds of high and mod-
erate severty illness were higher among
cases reported by SENSOR and CDPR
(15%) compared with TESS (10%) (OR,
1.6; 95% Cl, 1.1-2.2), among adults
(18%) compared with children (8%)
(OR, 2.6;95% Cl, 2.0-3.5), and among
[emales (129) compared with males
(8%) (OR, 1.5; 95% Cl, 1.2-2.0). Mod-
erate severity illness was more com-
mon (TABLE 3) among those exposed to
fumigants (n=+4, 40%), herbicides
(n=4]. 15%), insecticrdes (n=83, 9%),
and disinfectants (n=101, 12%) TADBLE +
describes symptoms ol high and mod-
erale severily cases.

Insecticides were associated with 893
ilhesses (Table 2). The most [requent
msecticides were pyrethrins (n=119,
13% of all insecticides), chlorpyrilos
(n=116,13%), malathion (n=84. 9%),
diazinon (n=78. 9%), and pyrethroids
M=47,3%). Disinfeclants were associ-
ated with 830 (llnesses The most fre-
quent disinfectants were sodium
hypochlorite (n=173, 21% of all disin-
fectants), phenol compounds (112173,
21%), pine oil in=104. 13%). and
(uaternary ammonium compounds

©2005 American Medieal Association. Al rights reserved.
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Table 4. Clinical Manifestations of Pesticide-Related llinesses Among Cases of High and
Moderale Severity in the United States, 1998-2002*

No. (%)
I High Moaoderata High and Moderatel
Severity lliness  Severity lliness Severity lliness
n=3) (n = 275) (n = 278)

Resprratory 20867 133(8.4)  135(436)
Cough '71“(31'343) —58 21 1) 7595?2)——
Dyspnea 1{333) 50{18.2) 51(18.3)
Wheezing 1(33.3) 43 (15.6) 41158
Upper respiraicry lract pamn "2?667)_ 27 (9.‘5) ) _—__WQQTIMO:;—
Pleunlic pain 0 ' 300 341.1)
Puimonéary edema 1(33.3) 0 1(0.4)
Otner ' aaay 4(1.4)

Gastrontestinal ) 10635 89(32.4 90 (32 4)
Joming 1333) 8925.) 70259
Nausea 0 50 {18.2) 50 (18.0)
Abdominal pain 0 10 (3.6) 10 (3.6)
Oartea o 3y (.
Other 0 4(1.5) 4(14)

Nervous system 133 l 87 (31 .§) 8831 1
Headache S 55 (20.0) 55(19.8)
Blured vision 0 26 (9.5) 26 (6.4
Dizziness 0 10 (3.6) 10 | (.’3,6)
Confusion 0 e 3 (Ti) 3071
Hyperactvily/anxiely/imiability 0 2(C.7] 207
Muscle weakness 0 - 2(0.7) 20N
Afaxia 0 o 104 104
Seizures 1 (33.9) 0 1(0.4)
Fascrculations 0 1 (0.4) 1(0.4)
Muscle pain 0 1(0.4) 1 {0.4)

Othar C 5(18) 5(1.8)

Eve 0 79 (28.7; 73 (25 4
Irmlahion/pain/conjunctivilis 0 74 (26.9) 74 (26 6)
Corneal abrasion 0 11 (4.0) 11 1.0)
Lacrimation 0 933 9(3.2)

Bumns R 0 210.7 2(0.7;
Other 0 3{1. 1) 3(1.;

Skin 1(33.3) 30(109) 31(11.2)
Eryihema 1(333) 15(5.5) 16 (58)
Irrl2lion/pain ’ 0 829 8129
Prunlus 0 8(2.9; E
Edama/swelkng 1333 622 Tes
gc-:)nd and \hirg-degree burns 0 5118 541 BTﬁ
Bullae T 0 an 5; a ;'17.1)

Rash 0 3.1 anrn
Othor 0 PR any

Carccvascular 1133 3 7G5 820
Tachycaron y1333 s on i,
(;e},!_;‘)am - 0 B an I)_ 3}1,11
Otner ) o 207 2107)

an;:elianeo(Js symploms B A __2 {h0 7) —643 u‘ﬁ ) u’-lEEm—

"Berause ;nr.r{: mma: caleft- i myg, naae L:ez;n reprred 'Gran, uem‘ l:—,-surr' Ot ThE ~per .-.n_v;_;-,m;_. Jnar

opal e Y tal ot e rtery 0 be organ 5, slem
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(n=81, 10%). Repellents were asso-
ciated with 335 illnesses, including
naphthalene (n=136, 41%) and di-
cthyl ioluamide (DEET, n=127, 38%).
Herbicides were associated with 279
illnesses, including glyphosate (n=100,
36%). 2,4-dichlorophenoxyacetic
acid (n=53, 19%), and pendimethalin
(n=40, 14%).

Information on the toxicity category
of pesticides associated with illnesses was
available for 1686 cases (Table 3). Chil-
dren were less likely to be exposed to
toxicity category I pesticides compared
with adults (14% of children and 42%
of adults, P<.001). The odds of high and
moderate severity illness were higher
among cases exposed o toxicity cat-
egory 1(18%) than cases exposed to tox-

icity category 111 pesticides (12%) (OR,
1.5;95% Cl, 1.1-2.2). The pesucide ac-
tive ingredients associated with highand
moderate severity illness are shown in
TABLE 5.

Incidence Rates

The overall incidence rate among chil-
(ren for 1998-2002 was 7.4 cases per
million children (TABLE 6). The yearly
incidence rates increased {rom 1998
through 2002 [or preschool children
(P<.001), school-aged children
(P=.002), and all combined (P<.001).
The overall incidence rate among aduls
was 27.3 cases per million full-time
equivalents (TABLE 7), and the yearly in-
cidence rates decreased [rom 1998
through 2002 (P<.001).

I
Table 5. Active Ingredients by Pesticide Functional Class Associated With High and Moderate

Iliness Severity, 1998-2002*

No. ("/a)
I— 1
High and Moderale Low
Severity liiness Severity ltiness Total
Pesticide Functional Class (n=278) (n=231 5) (N = 2593)t
Insecticides | B8(103  593(80.7 661 (100.0)
Pyrethrins 11(9.2) 108 (90.8) 119 (18.0)
Chiorpyrilos 12(10.3) _@_(sg 7 116 (17.5)
Malathion 23 (27.4) 61(72.6) 84 (12.7)
Dazinon 4(5.1) 4 (94.9) 78 (11 8)
Pyrethroids 11(23.4). 36 (76.6) 47 (7.1)
Propoxur 2 (33.3) 4 (66.7) 6 (0.9)
Other active ingrechent 5 (2.4) 206 (97.6) 211 (31.9)
Dsnfectants 82(142) 495858  577(100.0)
Phenal compounds o 480 161 (92.0) 175(30.3)
Sodium hypochionts. T a3qs) 142 81.1) 175 (30.3)
Pine oil o 10(9 6) o 94_&:11_“1 104 (18.0)
Quaternary ammonium ccmpound 18 (22.2) 63 (77.8) 81 (14.0
Fermaidehyde/mydrogen chlonde ) 5(29.4) 12(70.6) 1729
QOlher aclve ngedient Y Y 23(92.0) 25(4.3)
Repelients 1964 276936 295(1000)
Naphthaiene " 81 12§ 91 9) B 136 (46.1)
Deethiyl toluarmide (DEET) 75 5) 120 (94.5) 12743 1)
Olher actve mgrernul 1371 31 (96.9) 32 (10.8)
Herbicides 360150 204185.0) 240 (100.0)
Glyphosate a - 21 (21 5= TQF/Q C‘ 100 (/11 /)
Pendimethan 81200 32 80.0) 40016.7)
Trturain 250 0) 2 (50. 0) 407
Olher actre u(—(t\cu 51(5.2) 91 (84 & o 96 (40.0)
Oihemmde functional class Y] 140 147 (86 0) 171 (100.0)
Total 220018 1715(88.2 1944 (1000)

*An active rrgreentis nre hal provents destroys, «ene's. or mitgates a [F st or s a plant reqm:tor defol@nt. des-

weant or catrs,aan s1abizer
tTotal rumier of cases wilh AL alatie infarmation un as' e
q.a'able for ol Lubesy

mngreaenls Ml gl active ingreaent nformaton was riol
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lilnesses Reported by SENSOR

and CDPR

The SENSOR and CDPR resuls are com-
bined (Table 2) because the case defi-
nition and level of detail are similar. A
total of 406 persons were exposed 1o pes-
ticides in 173 events for a mean of 2.3
cases per exposure event (range, 1-61
cases). Eleven exposure events ac-
counted for 208 cases (51%). The 244
work-related cases were exposed in 155
events.

Occupational Illnesses. Among the
244 work-related cases, 144 (59%) were
not applying pesticides, 93 (38%) were
applying or handling pesticides, and 7
(3%) had no information available.
Among the 144 employees not apply-
ing pesticides, 96 (67%) were exposed
to pesticides applied on school grounds
and 48 (33%) were exposed to pesti-
cide dnft from neighboring [armland.
Sixty-three nonapplicator illnesses (44%)
were among tcachers. Among the 93
school employees who were applying or
handling pesticides, there were 41 cus-
todians and gardeners, 26 food prepa-
ration workers, 7 teachers, 7 mainte-
nance workers, and 12 unspeciflied
school employees.

Illnesses Associated With Expo-
sure to Pesticides Applied on School
Grounds and Pesticide Drift From
Farmland. A 1otal of 281 cases (69%)
that were reported to SENSOR and
CDPR were exposed to pesticide apph-
cations on school grounds (TABLE 8). In-
secticides (n=156, 36%) and disinlec-
tants (n=99, 35%) accounted {or most
ol the cases. The most common active
ingredients were diazinon (n=64, 23%),
sodium hypochlorite (n=+7, 17%),
chlorpyrilos (n=+0, 14%), quaternary
ammonium compound (n=38, 14%),
and malathion (n=1+, 5%)

A total of 125 cases (31%) were
exposed to pesticide drilt Insecticides
accounted lor 11+ cases (91%) and
fumigants {or 9 cases (7%) The most
common active ingredients were
chlorpynfos (n=28. 22%). methami-
dophos combined with chlorothalonil
and propargite (n=25, 20%}), manco-
zeb combined with glyphosate (n=20,
16%). cvlluthrin combined with

©2005 American Medical Association. All righes reserved.



dicolol (n=16, 13%), and malathion
(n=13, 10%).

Exposure via pesticide drift com-
pared with pesticides applied on school
grounds did not increase the odds of

Table 6. Annual Number and !nc_ldence Rates per Million of Acute Pesliude—_ReIated linesses Among Children, 1998-2002*
- Year ol Exposure

AC

high and moderate severity illness (OR,
0.6; 95% CI, 0.3-1.2; P=.09). A higher
proportion of children compared with
adults were cxposed via drift from neigh-
boring farmland (40% vs 25%, P=.00)).

UTE ILLNESS AND PESTICIDE EXPOSURE

COMMENT

These findings indicate that pesticide ex-
posures at schools continuc to produce
acute illnesses among school employ-
ecs and students in the United Staces, al-

Regiont l 19_':'}8 1999 EOOO 2001 2002 1 998-2002'

Midwesl

Cases, No. 68 85 97 127 137 B4

5pulahon, No. 12971329 12645800 12415063 12658255 12 782 568 . §3481 82?2

Incidence rate, 1y millon 52 6.7 7.8 10.0 10.7 8.1
Norheast

Cases. No. 53 65 105 62 88 353

Popualon, No. 9291895 9935 145 10080770 10126121 10257622 49671552

incioenc rale, per milion 57 6.5 04 6.1 66 74
S_c):theasl

Cases, No. 11 141 104 138 126 620

Popdlation. No. 16576618 18298 366 18211754 19014533 20583054 92684 331

l—zicidence_raleA par million QJ 7.7 57 73 6.1 6.7
Wesl

Cases No. 52 108 84 134 106 485

Popuiation, No. 11782566 11338067 11694 488 12458307 12624 149 53898577

incidence rate, per milion 4.4 9.6 72 10.8 B4 8.1
l?}nited States

Cases. No. 284 400 390 461 437 . 1972

Papulation. No. ] 50622 407 52217378 52382074 54255223 56257393 265738476

ir:té_iaence rate, per milion 5.6 77 7.4 8.5 7.8 7.4

“Inciydes number of chidren with paslice-reatad dinesses and popalicn in the states hal repaned ¢ases Irom 1998 through 2002 Chidren were younger han 18 years and
reported by Sentinel £vent Notificalion System for Octupatcaal Risics. Calformia Departmenl of Pasticide Regulatior. and Toxic Exposura Surveilance System.

TMidwest region ncluded linors, indiana, lowa. Kansas, Michigan, Minnasola, Missoun, Nebraska Nonh Dakota Ohio, South Dakota. and Wisconsin: norlheast reqgion ncluded
Connecticul. Mane, Massachusetts, New Hampshire. New Jarsey, New Yok, Pennsytvania, Bhode Island, and Vermont, southeast region included Alabama  Arkansas, Deda-
ware. Distnct ol Columba, Flonda, Georgia. kentucky, Lousiand, Manvlana, Mississy tn Carolna. Cikdahoma, Sauth Carotna, Tenresses. Texas, Virgna, and west Vir-
qginia; and west regicn included Alasia, Arzony, Caltornz, Goradn Hawan, 1daho, M s Nevada, New Mexeo, Oregen Utah, Washingtar, and Wyoming

iEiGh cas%3 are nol inc.uded 1n these rales bacause mformalion on stata where 1he Bxposure ocourted was NGt avdiibw

.. ... ]
Table 7, Annual Number of Acute Pesticide-Related llnesses and Incidence Rates Among School Employees, Preschool, and School-Aged

Children, 1998-2002"
Year of Exposure o
[ 1
o 1098 1099 2000 2001 2002 Overall
Workers (218 years)
Cas s, No. 68 a2 54 20 ) 60 244
me equivaients, No 1532876 1329312 2023135 1727 500 2325209 938032
] ence raic! 44 4 316 267 11.6 258 273
Preschool (0-5 years)
Cases No _ 56 7 c8 & o =
Foouaton Ney 5220555 5659786 3587875 _ 5053804 4676154 241:B266
... Incidence rale, per minon e 134 19.0 166 22.5 162
Schook-aged (6-17 yearc)
Cases,No. ~ B 223 3 322 arr 333 1581
Popution, No § _ _45A851 _ 4pseTea_ 8704138 49406305 61631239 24159021
__Incidence rate, uee milon 70 8.6 77 5.4 65
SlLt:r?g EFmQEQVEGS wers i nned by Sennine E veni Notlearon Syutem tor Ocrupatinonal Risks and Calformia Departmoant nf Peslicvie Reguiatan and includes the states of Can-
. Flonda, Loursang FA4 Migan MNaygs vork, Oregon. Teras and ‘Nashnglon Preschool afid school-agerd chidrer. were rerored by Sarinel Event Nothzalon Syster inr

Occnjngxtional Risks anes Satt
pex%ppon of Hav.an
1Ff;:1‘|»|:von full-ume B ui alnily
5.‘:1i?1n\r"i-ref{r Umber of fresrom 2rideen alrenipng U3y Care oun'ers norser, praschaa! Headstan, lartay day care of schao!
T eroleRidizn allendiig sehe! e iuging home-schoolod Credrer

oroa Department Gl Peslnige Requiation and Toxe Exposure Sursedlance Syslerr whieh includes all US states ana Distast of Coumbia onh lha

©1 < .
003 American Medicz) Association. All rights reserved, {Reprinted with Correchions) JAMA, July 27 (005—Val 294 a4

FI9

461

M“i_



ACUTE ILLNESS AND PESTICIDE EXPOSURE

beit mainly of low severity and with rela-
tively low incidence rates. lllnesses were
associated with pesticides applied on
school grounds and with pesticide drift
from neighboring (armland. The pesti-
cide exposures at schools might be as-

sociated in part with several factors: a
lack of federal and state regulations re-
garding pesticide usage in schools'; regu-
latory noncompliance by school man-
agement, school employees, and
pesticide applicators in states in which

C ]
Table 8. Exposure to Pesticides Applied on School Grounds vs Pesticide Drift From Farmland

in the United States, 1998-2002*

No. (%)
lPeslit:lc:les Applied Pesticide Drift I
on School Grounds From Farmiand Total
_ (n=281) (n =125) (N = 4086)
Survellance system
SENSOR 75 (26.7) _ 2 (57.6) 147 (36.2)
CDPR _206(73.3) 53 (42.4) 259 (63.8)
Severily
High 1(0.4) 0 1(0.3)
Moderate 46 (16.4) 13 {10.4) 50 (14.5)
Low 234 (83.3) 112 (89.6) 346 (85.2)
Age group
Chidren 90 (32.0) 59 (47.2) 149 (36.7)
Adults 191 /88.0) 63 (50.4) 254 (62.6)
Unknown TR g 3(2.4) 3(0.7)
Work-relatedness
Work-related 190 (67.6) 54 (432) 244 (60.1)
Non-work related A 91 (32 4) 68 (54 4) 159 (39.2)
Unknown 0 3(2.49) 3.7
Occupation
Student 84 29.9) 62 (49.6) 146 (36.0)
Teacher (14.6) 35(280) 76(18.7)
Cuslodian and gardener f 43 (15 3) 100.8 44 (10.8)
Food preparation occupahnng (11 4) 1(0.8) 33 (8.1)
Maintenance worker 12 (4 3) 0 12 (3.0 _
Parent 1 (0.4} 544.0 6(1.5)
Other occupations 60 (21.4 . 17 (13.6) 77 19.9)
Not appicabie; - 518 0 5(1.2)
Unknown 301 132 70.7)
Peslicide loxicily category§
I 96 (34 2) 58 (46.4) 154 {37.9)
M 460164 3(24) ag(12.1)
" 136 (48.4) B4(512)  200(49.3)
Undetermined 3(1.1) 0 3(0.7)
fgtlc\de funclional class
lnsechczdes only 140 (49.8) 46 [G6 8) 1_8_%8)_
lnsechcmes uum—brmo\l T __E 97 68 (54 4)7 84 (20.7)
Disinfectants 093 (35.2) 8] 98 (24.9)
Retbrades 2017 1} T 14 21(5.2)
Fumganls I ] 917 2) 922
Repellents ’ B EYTRT ] 0 307)
Other 30 108 4010
Tolal 281 (69 2) 125 '30.9) - 405 (j_OOﬂ

Abbrs,iatns COPR, Caitorna Dupmtmnnl of Pesteirie R
Ce.capatrnat Risks

egulation. SENSCR Senline! Evenl Notification System for

"Pachune cxpasure Aue G Destoide anphcaions on SChoo! rounds and pesticada dat irom neghborng fares fiukds

tincliudes € gardeners
tCragren ynunger than 5 years
LSee Table 2 for explanat on ot cateqnes
nclues €ases cenosed 17 nses o ges ~ambned valh ot

her pectaides
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regulations and recommendations have
been passed; and insulfficient involve-
ment of stakeholders (eg, parents, teach-
ers, students, school administrators, pest
managers).®

We [ound that the pesticide poison-
ing incidence rates among children in-
creased during the period of our re-
port. Given that 40% (n=59) ol SENSOR
and CDPR cases involving children were
exposed to pesticide drifi and, given in-
creasing suburban sprawl, this trend
among children might be related to an
increased number of schools situated
next to [armland.® Additional studies are
needed to conlirm this hypothesis, Hy-
potheses [or the decreasing trend inill-
ness rates among school employees in-
clude changes in pesticide use practices
and increased awareness of the toxic ef-
fects of pesticides.

Incidence rates among school
employees were found to be higher
than incidence rates among children.
Possible explanations include school
employees are called 1o protect chil-
dren when incidents occur, whereas
students are ofien quickly evacuated;
school employees are at schools for
more hours compared with studentis;
and some school employvees handle or
apply pesticides.

Based on SENSOR and CDPR data,
most cases of acute pesticide-related ill-
nesses were associated with pesticides
applied on school grounds (n=281,
69%). Repeated pesticide apphications
on school grounds raise ¢ oncerns aboul
persistent low level exposures to pes-
ticides at schools. It is known that some
pesticides degrade slowly when they are
not exposed 1o sun, rain, and bacterial
acuon in the soil **** In addinon, pes-
ucide residues on the school grounds
might be tracked into school build-
ings by students and school employ-
ces. The chronic long-term impacts of
pesticide exposures have not been com-
prehensively evaluated; thercfore, the
potential for chronic hea'th effects from
pesticide exposures at schools should
not be dismissed.** Unfortunately, the
surveillance methods used in our re-
port are inadequate for asscssing
chronic effects.

©2005 American Medical Assaciation. Alf rights reserved.



Although insecticides were most fre-

pently associated with pesticide-
related illnesses (n=895, 35%), we found
that exposure to disinfectants at schools
might also he a cause for concern. First,
disinfectants accounted for 830 (32%) of
2593 total casesand for 101 (37%) of 275
moderate severity cases. Second, 259
(56%) of 461 cases ol disinfectant expo-
sure with toxicity category available were
of toxicity category 1. Finally, most of the
disinfectants associated with moderate
illnesses were products commonly used
at schools {sodium hypochlorite and
quaternary ammonium compounds).

We also found acule illnesses associ-
ated with exposure to pesticide drift [rom
nieighboring farmmland. These expo-
sures might have resulted from pesti-
cide applicators not complying with
pesticide labels, regulations, and/or guid-
ance to avoid pesticide spray drift, or lack
of federal and state regulations regard-
ing pesticide application around schools.
Additionally, pesticide drilt from neigh-
boring [arm ficlds might increase pes-
ticide exposure inside schools. Some
studies®*® suggest that dwellings adja-
cent to fields can be contaminated by
pesticide drift during applications and
subsequent wind recirculation of dust
from the fields.

To prevent ilinesses assaciated with
pesticide applications on or near school
grounds, there is a need to reduce pes-
ticide use. This can be accomplished by
implementing integrated pest manage-
ment at schools and using methods that
reduce pesticide drilt [rom [armland In-
tegrated pest management programs
can reduce pesticide use at schools *
Integrated pest management is en-
dorsed by the EPA.> Nauonal Parent
Teacher Association.” National Edu-
cation Association. and other organi-
zations. The elements ol integrated pest
management are detailed in the Box.
Useful guidance and references on in-
tegrated pest management in schools
are widely available.’ ** Some disaclvan-
tages of integrated pest management
implementation include the 1equire-
ments of more mvolvement of school
employees, parents, and students, and
the need 10 e cducated on pest bhol-

02 ; : ;
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Box. Recommendations to Reduce Pesticide Exposures at Schools

Pesticides Applied on School Property

Implement school integrated pest management programs:
Monutor [or pest problems.
Identify the sources of any pest problems.

Eliminate the sources of any pest problems, using pesticides only as a last resort.
Use nontoxic methods, such as ensuring sanitary conditions and structural in-
tegrity.

If nontoxic pest control methods are impractical or unsuccessful, then use pesti-
cides having the lowest possible toxicity. Pesticides in US Environmental Protec-
tion Agency toxicity categories | and 11 should be avoided if possible. If pesticides
are used:

Provide prior written notification of the application.
Post notices in designated areas at the school.
Students and stafl should not be present during pesticide applications.

Restrict entry into a previously treated area for a specified duration (ollowing
an applicaton.

Call a poison control center or seek medical attention il pesticide-related ill-
nesses arise.

Trained and qualified workers should handle and apply pesticides. They must be
provided with appropriate salety equipment.

Put the school’s policy on pest control in writing and distribute it to school stake-
holders periadically (eg, at the beginning of the school year).

Involve and train stakeholders (school management, parents, teachers, students,
and pesticide applicators).

Pesticide Drift From Neighboring Farmland

Reduce or eliminate application methods that result in drift.

Timung of pesticide applications. Applications should be performed when students
and school employees are not present.

Farmers and pesticide applicators should comply wath labels, regulations, and gud-
ance to avoid pesticide spray drilt.
Pesticides should be applied by trained applicators.

Establish and enlorce nonspray buller zones around schools. Size of bulfer zone de-
pends on toxicity of pesticide, type of application (ground or aerial), and weather
conditions. For example, 7 states require huller zones ranging [rom 300 [eet to 2.5
miles around schools.

Underreporting

Improvement in pestictde poisoming surverllance 1s needed Every state should imple-
ment an acute pesticide-related dluess surverllance system.

Acule pesucrde-related dinesses should be a reportable condition in all states.

ogy and integrated pest management We tried to idenuly illness rate dil-

Finally. some cconomic mvestment 1s
usually required at the outset ol an in-
tegrated pest management program.
However, over the long term, the costs
ol mtegrated pest management have
been found to be lower than tradi-
tional pest control ¥

;f"ff»ﬁ
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ferences among children across states
with different integrated pest nana ge-
ment laws (mandatory. voluntary, with-
out laws). lHowever, this comparison was
not meaning(ul because these laws have
[rcmcm]ous varnation across stales
terms ol coverage, enforcement, @nd
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implementation. Additionally, 40% of
cases among children in SENSOR and
CDPR were exposed Lo pesticide drift.
A similar proportion of children in the
entire data set might have been ex-
posed to pesticide drilt but these cases
could not be identified in TESS. Inte-
grated pest management practices in
schools are not designed to prevent ex-
posures to pesticide drift. There were too
feww SENSOR and CDPR cases involv-
ing onsite applications in schools
{n=281) to assess integrated pest man-
agement laws.

Our lindings are subject 1o at least 3
limitations. First, these results should be
considered low estimates of the magni-
tude of the problem because many cases
ol pesticide poisoning are likely not re-
ported to surveillance systems or poi-
son control centers. Individuals who do
not seek medical care or report their ill-
ness to a surveillance system or a poi-
son control center will not be identi-
fied. Even when individuals seek medical
care, their illness may not be recog-
nized as pesticide-related, because of the
nonpathognomonic nature ol the signs
and symptoms and because clinicians
receive little training on these ill-
nesses ' Second, although all of these
cases met the delinition criteria, the pos-
sibility of some [alse-positives cannot be
excluded. Given both the nonspecific-
ity of the clinical findings of pesticide
poisoning and the lack of a criterion
standard diagnostic test, some illnesses
temporally related to pesticide expo-
sures may be coincidental and not
caused by these exposures. Third, al-
though the case defintiion was similar,
some characteristics ol the populations
reported by these 3 sysiems were differ-
ent TESS was ellicient in capturing data
for children, butit did not collectinfor-
mation on occupation, work-related-
ness. and the acuvity the persan was per-
[orming when exposed to pestucides. The
SENSOR and CDPR data apply to 8
states and principally idenufy work-
related cases. Not all states participat-
me in SENSOR collect informaton on
nonoccupational cases: therefore, many
cases among children were likely missed
by SENSOR and CDPR. None of ihese
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data sources are comprehensive. The lit-
erature suggests that less than one third
of poisoning cases treated in health care
facilities are reported to poison control
centers and in states where SENSOR and
TESS systems are in place, TESS iden-
tified only 10% ol the cases identilied by
SENSOR.Y

In conclusion, despite the limita-
tons ol these 3 surveillance systems, our
report is uselul in providing national es-
timates of the magnitude of pesticide-
related illnesses among school employ-
ees and students, and in identifying the
risk [actors that should be targeted [or
prevention. Strategies recommended to
reduce pesticide exposures at schools in-
clude adopting integrated pest manage-
ment pragrams and using methods to re-
duce pesticide drifl from farnland.
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Unintentional Topical Lindane Ingestions ---
United States, 1998--2003

Lindane* is an organochlorine pesticide found in certain prescription-only shampoos and topical
lotions used to treat pediculosis (i.e., lice infestation) and scabies; lindane has been associated
with human neurologic toxicity (Z,2). In 2004, CDC was alerted to cases of illness caused by
unintentional ingestion of lindane by persons mistaking the product for a liquid oral medication
(e.g., cough syrup). To assess the extent of illness from ingestion of lindane, CDC, with
assistance from the U.S. Environmental Protection Agency, Food and Drug Administration
(FDA), and state health departments, collected case reports and analyzed data from the Sentinel
Event Notification System for Occupational Risks-Pesticides (SENSOR-Pesticides) program
and the Toxic Exposure Surveillance System (TESS). This report summarizes the results of that
analysis, which identified 870 cases of unintentional lindane ingestion during 1998--2003, and
describes two examples of lindane ingestions. To reduce the nisk of lindane ingestion, public
health authorities should alert clinicians to the hazards of lindane and the importance of
following FDA usage guidelines, which include dispensing lindane in manufacturer-produced,
1- or 2-ounce single-use containers.

Case Reports

Case 1. In November 2004, the Washington State Department of Health reported that a boy
aged 3 years ingested approximately | teaspoon of 1% lindane shampoo from a previously used
2-ounce bottle. Subsequently, the mother induced vomiting in the boy twice; 1 hour Jater the
boy collapsed and experienced a tonic-clonic seizure lasting 4--5 minutes. After 3 hours, the
child was discharged from the emergency department in stable condition.

Case 2. In December 2003, a man aged 47 years in Texas mistakenly ingested | ounce of
lindane (percentage concentration unknown) from a bottle he believed to be cough syrup. The
man vomited; he contacted the potson control center the following moming. He did not seck
clinical evaluation.

Surveillance Data

Data were analyzed from pesticide poisoning surveillance systems participating in the
SENSOR-Pesticides program;‘ to rdentify symptomatic cases involving unintentional topical
lindane 1ngestions during 1998--2003. Cases were classificd as definite, probable, possible. or
suspictous based on the clinical interpretation of signs or symptoms reported by a physician or
patient, and evidence of lindane ingestion (3,4). Cases were also obtained from TESS®, which is
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maintained by the American Association of Poison Control Centers; poison information
spectalists determined which cases had signs and symptoms consistent with lindane exposure.
[iiness severity was categorized for all cases. Excluded were cases involving ingestion of
veterinary and agnicultural pesticide products that contained lindane.

During 1998--2003, TESS reported 8§57 symptomatic cases of unintentional lindane ingestion
(Figure); none of the cases were reported as resulting in death. Seventy was low in 778 cases
(919%Y), moderate in 71 cases (8%), and high in eight cases (1%) (4). Among 823 patients with
known ages, medhan age was 13 years (range: <1--86 years): 53% were female. Signs and
symptoms included vomiting (59%), nausea (18%), oral irritation (19%), abdominal cramping
(4%), cough (4%), and seizure (3%).

During 1998--2003, SENSOR-Pesticides identified a total of 13 symptomatic cases of
unintentional lindane ingestion. Four cases (31%) were classified as definite, two (15%) as
probable, six (46%) as possible, and one (8%) as suspicious. Severity was low in eight cases
(62%), moderate in three cases (23%), and high in two cases (15%) (3). Median age was 7 years
(range: <1--58 years), and 69% were male. Signs and symptoms included vomiting (69%),
nausea (46%), headache (23%), scizure (23%), abdominal cramping (8%), and confusion (8%).
Six (46%) cases in children and four (31%) cases in adulis were the result of mistaking lindane
for cough syrup; two (15%) cases were in unsupervised children who drank lindane, and one
(8¢%) case was the result of pharmacy error (i.e., lindane was recovered from a bottle labeled
albuterol).

In addition to lindane, FDA-approved treatments for pediculosis include (wo over-the-counter
medications (pyrethrin/piperonyl butoxide and permethrin) and malathion, a prescription-only
therapy. During 1998--2003, TESS identified 523 symptomatic cases of unintentional ingestion
of these alternative medications (Figure). Median age was 9 years (range: <1--67 years). Among
TESS reports, unintentional lindane ingestions were more likely to produce illness (857 illnesses
of 1.463 ingestions [58%]) than unintentional ingestions of each of three other medications, and
more likely to produce illness than all three of those medications combined (523 illnesses of
1,691 ingestions [31%]; odds ratio = 3.16, 95% contidence interval = 2.72--3.67).

Reported by: J Sievert, Texas Dept of State Health Sves. M Lackovic, MPH, Louisiana Dept of
Health and Hospitals. A Becker, PhD, Florida Dept of Health. DH Lew, Oregon Dept of Human
Sves. B Morrissey, Washington State Dept of Health. J Blondell, PhD, Office of Pesticide
Programs. US Environmental Protection Agency. LY Kim-Jung, PlwrmD, MR Pitts, PhannD,
CA Holquist RPh, Food and Drug Admin. AM Petersen, MPH, JS Alonso-Katzowitz, GM
Culvert, MD, Div of Surveillance, Hazard Evaluations, and Field Studies. National Institute for
Occupational Safety and Health, CHC.

IEditorial Note:

Pediculosis and scabies are common human parasitic infestations. This report indicates that
when lindane, a treatment for pediculosis and scabics., 1s umintentionally ingested, illness can
oceur, mcluding vomiting and seizures. In 1995, lindane was changed to a second-line therapy
for pediculosis because safer alternatives existed (5). Lindane also had the slowest pediculicidal
and least effective ovicidal activity compared with three other approved pediculicides (1.e., 1%
permethrin, 0.3% pyrethrin, and 0.5% malathion) (6). In 2003, in light of continued
postmarketing surveillance reports of toxicity, FDA revised product labeling guidelines to himit
the amount of hindane dispensed to |- or 2-ounce single-use containers and to require providing
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patients with a Medication Guide warning of risks from inappropriate use. In addition, FDA
1ssued a Public Health Advisory with these changes (7). The new advisory, along with a
substantial increase in retail price for lindane, appear to have resulted in a declining number of
cases of lindane ingestion (Figure). This decline is similar to the 67% decrease in lindane
presciiptions from 1998 to 2003 (8).

Before the advisory, bottles of bulk lindane were sometimes repackaged by pharmacies into
smaller bottles resembling those used for liquid oral medications (e.g., cough syrup). This
resemblance likely contributed to many unintentional ingestions. Subsequent to the advisory,
bottles of bulk lindane still in use were not recalled from pharmacies. Therefore, some
repackaging might still occur. In addition, consumers might have repackaged lindare in their
homes.

In September 2004, the North American Task Force on Lindane drafted an action plan for future
use. On January 1, 2005, Canada withdrew registration of lindane for agricultural pest control;
Mexico is working on a plan to phase out all uses of lindane. However, with the exception of
California, which banned lindane for medicinal use on January [, 2002, U.S. representatives to
the North American Commission for Environmental Cooperation announced that the United
States will continue to allow use of lindane as both a pesticide and pharmaceutical (9).

The findings in this report are subject to at least three limitations. First, because of the passive
surveillance methodology of TESS and SENSOR, the number of reported cases is likely fewer
than the number of actual cases. Second, certain eligible cases might have been inadvertently
excluded because of erroneous information that suggested ex posure to lindane in a veterinary or
agricultural product. Finally, although all cases were symptomatic, the possibility of false
positives cannot be excluded. Because clinical findings of lindane poisoning are nonspecific and
no standard diagnostic test exists, certain illnesses related temporally to lindane exposure might
not have been caused by the exposure.

Lindane use in shampoos and lotions for treatment of pediculosis and scabies is declining.
However, because of the toxicity of lindane and the potential for illness from unintentional
ingestion, health-care providers should be educated regarding appropriate use and packaging.
Lindane is a second-line therapy for both scabies and lice and should not be tried unless other
treatments have failed or are intolerable; use of lindane also should be avoided for persons
weighing less than 10 pounds (50 kg). Because of the risk for toxicity, treatment should not be
repeated, even if itching persists; itching can occur, even after successful treatment (especially
for scabies) and can be treated symptomatically. In addition, pharmacists should not transfer
lindane to other containers and should only dispense Iindane in manufacturer-provided 1- or 2-
ounce containers. Finally, periodic educational outreach programs can help increase awareness
among health-care providers of the new lindane use guidelines.
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* Lindane is also referred to as gamma-hexachlorocyclohexane.

 SENSOR-Pesucides is a surveillance program coordinated by the National Institute for Occupational Safety and
Health (NIOSH) at CDC and conducted by health departments in nine states. Mast participating states collect
information on bath nonoccupational and occupational pesticide poisonings from various sources (e.g., poison
control centers, workers' compensation agencies, or state departments of agriculture). However, priority is given to
occupational cases; therefore, the number of nonoccupational poisoning cases is limited.

S TESS receives reports from nearly all poison control centers nationwide.

Figure

FIGURE. Number of sympiomatic cases from unintentionat
ingestion of medication for pediculosis and scabies, by
medication and year of exposure — Toxic Exposure Surveillance
System and the Sentinel Event MNotification System tor
Occupational Risks-Pesticides proggram. 1998-2003.
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Acute Occupational Pesticide;Related Iliness in the
US, 1998-1999: Surveillance Findings From the

SENSOR-Pesticides Program

Geoffrey M. Calvert, Mo, mpH,'* David K. Plate, mp,% Rupali Das, MD, MPH,>"
Rachel Rosales, msup,® Omar Shafey, rip, mpH,> Catherine Thomsen, mpH,

Dorilee Male, 8s,” John Beckman, ss,® Ernest Arvizu, ss,® and Michelle Lackovic, mpa®

Background Concern about the adverse public health and environmental effects of =
pesticide use is persistent. Recognizing the importance of surveillance for acute oc-
cupational pesticide-related illness, we report on surveillance for this condition across
multiple states. '

Methods Survey data collected benween 1998 and 1999 were obtained from the seven
states that conduct acute occupational pesticide-related illness surveillance as part of the
Sentinel Event Notification System for Occupational Risks (SENSOR) program. Data were
collected by these state programs in a standardized manner and analyzed. Acute
occupational pesticide-related illness incidence rates for those employed in agriculture
and those employed in non-agricultural industries were also calculated.

Results Between 1998 and 1999, a total of 1,009 individuals with acute occupational
pesticide-related illness were identified by states participating in the SENSOR-pesticides
program. The mean age was 36 years, and incidence rates peaked among 20—24 year-old
workers. The overall incidence rate was 1.17 per 100,000 full time equivalents (FTEs). The
incidence rate among those employed in agriculture was higher (18.2/100,000 FTEs)
compared to those employed in non-agricultural industries (0.53/100,000 FTEs). Most of
the illnesses were of low severity (69.7%). Severity was moderate in 29.6% of the cases,
and high in four cases (0.4%). Three fatalities were identified. Insecticides were
responsible for 49% of all illnesses.

Conclusions Surveillance is an important tool to assess acute peszicide-related illness, .
and to identify associated risk factors. Our findings suggest that these illnesses continue to
be an important occupational health problem, especially in agriculture. As such, greater
efforts are needed to prevent acute occupational pesticide-related illness. Am. I. Ind. Med.

45:14--23, 2004. Published 2003 Wiley-Liss, Inc.’
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INTRODUCTION

Pesticides are substances used to destroy, mitigate, or
repe] pests, and their usage is widespread in the US. In a
typical year, about 1.24 billion pounds of conventional
pesticides are used (Donaldson et al., 2002], which represents
22% of the entire worldwide use of these pesticides. Over
16,000 pesticide products are registered for use in the US,
and these contain one or more of the 674 registered active
ingredients.

Although pesticides serve many useful purposes, the
public continues to express concerns about the adverse public
health and the environmental effects of pesticides. Ensuring
safe use of pesticides, especially in the agricultural sector,
can be difficult. There are many reasons for this. Although
pesticide products go through an extensive battery of testing
prior to being registered by the US Environmental Protection
Agency (EPA), the testing protocol cannot address the entire
spectrum of environmental conditions, mixtures of chemi-
cals, chronic exposure pattemns, and human susceptibilities.
Given these testing limitations, it is possible that adverse
health effects could result even when pesticide products
registered by the EPA are used in accordance with label
instructions. In addition, the EPA often delegates pesticide
use enforcement to state departments of agriculture. These
state agencies face barriers (e.g., insufficient personnel)
to inspect pesticide-using worksites and farms frequently
enough to ensure safe pesticide usage. Finally, because
agricultural workers rarely belong to unions, are often non-
US citizens, and often have poor English language skills, they
may be very reluctant to raise health and safety concems.

Surveillance for acute pesticide-related illness can
serve many purposes. It can promptly identify pesticide pro-
blems by both serving as an early warning system of any
unexpecled health effects not observed dunng manufacturer
testing, and detecting pesticide problems caused by non-
compliance with pesticide regulations. In addition, surveil-
lance data are vseful for assessing both the magnitude of
acute pesticide-related illness and poisoning trends over
time. Furthermore, risk factors identified through surveil-
lance or follow-up investigations can be targets for effective
interventions.

The National Institute for Occupational Safety and
Heallh, Centers for Disease Control and Prevention (NIOSH/
CDQC), through the Sentinel Event Notification System for
Occupational Risks (SENSOR) program has provided
technicel and financia} support for slate-based surveillance
of acute occupational pesticide-related iliness and injury
since 1987. The SENSOR-pesticides program is also par-
tially funded by the EPA. This report summarizes the
SENSOR-pesticides surveillance data for 1998 and 1999.
It includes data from all but one of the eight states with a
pesticide poisoning surveillance program (Washington State
was not included because their program used a different case

Acute Occupational Pesticide-Related lfiness 15

definition and variables during the years summarized in this
article). Although previous reports have described findings
for a single state [Maddy et al., 1990; Mehler et al., 1992;
Schnitzer and Shannon, 1999, Das et al., 2001a], this is the
first report on acute occupational pesticide-related illness
incidence across multiple states.

MATERIALS AND METHODS

Data from 1998 and. 1999 were collected from the seven
states participating in the SENSOR-pesticides program
during those years. Cases were provided by the California
Department of Health Services, the Texas Department of
Health, the Oregon Department of Human Services, the New
York State Department of Health, the Florida Department of
Health, the Louisiana Department of Health and Hospitals
(only 1999 data were available), and the Arizona Department
of Health Services. These states began using a common
standardized case definition and classification scheme to
evaluate reports in 1998.

Each of the participating states obtains case reports from
many different sources. All of these states require physician
reporting of pesticide-related illness cases [Calvert ct al.,
2001). Other sources of case reports vary by state and include
poison control centers, emergency medical services, medical
laboratori;s, other health care providers, clinics, worker
represenfatives (e.g., Migrant Legal Aid, selected com-
munity contacts, co-workers, friends, relatives), employers
and state agencies with jurisdiction over pesticide use
(e.g., departments of agriculture and structural pest control
boards). States also routinely review other data sources to
identify additional potentiad cases (e.g., workers' compensa-
tion claims, hospital discharge data, news reports, and death

_certificates). In addition, some states accept self-reports.

Once a report is received, the states determine whether
the subject was symptomatic and whether the involved
chemical is a pesticide. If so, attemnpts are made to interview
the poisoned subject or their proxy to obtain delails on the
poisoning event, and medical records are requested. Besides
identifying, classifying, and tabulating pesticide poisoning
cases, the states periodically perform in-depth investigations
of pesticide-related events and develop interventions aimed
at particular industries or pesticide hazards.

The information collected by the state agencies in a
standardized manuer includes date of illness, information
on the ill individual (gender, race, age, sigos, Symptoms,
industry, and occupation) whether the illress occurred as a
tesult of workplace exposures, identification of the pesti-
cide(s) that produced the illness, activity of the individual
when exposed, type of exposure {e.g., drift, direct spray,
indoor ajr exposure, or exposure to a spill or leaking con-
tainer), biological monitoning information (i.e., cholinester-
ase testing and results, and whether other biological lesting
was performed), and whether personal protective equipment
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(PPE} was used. For this analysis, PPE included goggles,
faceshield, gloves (cloth, leather, rubber, or synthetic),
rubber/chemically resistant boots, chemically resistant cloth-
ing, or a respirator.

Only cases involving occupational exposures are in-
cluded in this article, A case is classified as occupativnal
if the pesticide exposure occurred while at work. All other
cases are classified as non-occupational. Suicides and at-
tempted suicides are classified as non-occupational.

The EPA toxicity category was sought for all pesticide
products associated with the iliness event. The EPA classifies
al] pesticide products into one of four toxicity categories
based on established criteria (40 CFR Part 156). Pesti-
cides with the greatest toxicity are placed in category 1, and
those with the least are in category [V. In those iostances
when only the pesticide active ingredient associated with the
illness event was available, and not the pesticide product,
toxicity category information was not available. Pesticide
products are classified into toxicity categories, but not active
ingredients.

Case Definition

The case definition for acute pesticide-related illness
and injury was finalized in 1998 [Calvert et at., 2001). A full
description of the case definition is beyond the scope of this
article but is available elsewhere [CDC, 2000a). Bnefly,
information in three areas is required: pesticide exposure,
health effects, and loxicological evidence supporling an
associalion between expasure and effect. A case of pesticide-

. related illness or injury is classified into one of the following
categories: definite, probable, possible, or suspicious. The
specific classification category applied to a given case de-
pends on the certainty of exposure, whether health effects
consisted of signs observed by a health care professional
versus symptoms reported by the poisoned subject, and the
extent to which the health effects were consistent with the
known toxicology of the pesticide product. The health
department reporting the case classified it.

Illness severity was determined for each case. A detailed
description of the severity index used to assign severity is also
beyond the scope of this article butjs available [CDC, 2001).
Briefly, a case of pesticide-related illness ar injury is classi-
fied into one of the following categories: low, moderate, high,
or death. Information considered when assigning severity
includes signs and symptoms, whether health care was
sought, lenglh of hospital stay, and work days lost due to the
illness. A low severity illness or injury consists of minimally

_ bothersome health effects Lhat generally resolve rapidly.

A moderate severity iliness or injury consists of non-life
hreatening health effects that are mere pronounced, pro-

longed, or of a systemic nature compared to a low severity
illness. A high severity illness or injury consists of life
threatening health effects or those that result in significant

residua) disability or disfigurement. Death is the severity
category assigned to fatalities resulting from pesticide
exposure. Because the severity index was not finalized until
2001, one of the authors (G.M.C.) assigned severity to all of
the cases.

Data Analysis

SAS software was used for data management and chi-
square statistical analyses of categorical data. Incidence rates
were calculaled. The numerator was the total number of
illness cases. The denominator was obtained from the full
time equivalent (FTE) estimates derived from the Current
Population Survey conducted between 1998 and 1999
[Bureau of Labor Statistics, 2001}. Average annual incidence

rates were calculated for those employed in agriculture

(Bureau of the Census industry codes [BOC] = 010-030),
and for those employed in non-agricultural industries (all
other BOC industry codes). Incidence rates were also cale-
ulated for vanous age groups, for males and females, and for
each of the participating states. Because only one occupa-
tional case was identified by Louisiana, it was not included in
the rate analyses. Incidence rate ratjos (IRR) were derived by
tuking the ratio of relevant rates, and confidence intervals
were calculated [Rothman, 1986).

RESULTS

Between 1998 and 1999, a total of 1,009 cases of acute
occupationa] pesticide-related illness were identified by the
SENSOR-pesticides program. There were 523 cases in 1958
and 486 cases in 1999. These cases fell into the following
classification categories: definite =98 (10%), probable =
258 (26%), possible =546 (54%), and suspicious = 107
(11%). The incidence rate was 1.17 per 100,000 FTEs
(Table 1).

. The mean age was 36 years (range 13-73 years). Inci-
dence rates peaked among 20~24-year-old workers and
decreased gradually withincreasing age (Fig. 1). Information
on race/ethnicity was available for 366 cases (36%). Of these,
198 (54%) were Cancasian, 125 (34%) were Hispanic, 34
(9%) were black, and 9 (2%) were classified as “other" race.
Males accounted for 63% of the cases. The incidence rate
among males was slightly higher compared to -females
(male = 1.25/100,000 FTEs, fcmale =1.04/100,000 FTEs,
IRR =1.20, 95% confidence interval (CI)=1.06, 1.36).
Median latency between exposure date and date of report to
the state health depariment was {3 days (range 0-783 days).
A total of 50% of the cases were exposed in the summer
months (June through September).

The industry where the case was employed was available
for 911 cases. A total of 469 cases (51%) were employed
in agriculture and 58% were exposed in the summer months.
The incidenee rate among those employed in agricultore
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TABLEI, Distribuilon of Cases of Acute Occupallonal Pesticlde-Refated Miness, Full Time Equivalenl (FTE) Estimates and incldence Rales by Industrial Sector

and State, 1998—1999; SENSOR-Peslicides Program

Industrial sectar (BOC codes)

Al Agricultural {010-030)

Non-agricultural{all other codes)
FTE Incidence FTE Incldence FTE Incidence

State" N estimates® rate” N estimates® rate® N estimates” . rate"
Asizona 23 4,336 0.53 19 135 14 2 4,201 005
Calitarniz 548 29,846 197 343 1108 309 229 28,737 080
Florida 88 13,769 0.64 48 335 143 38 13,434 028
NewYork 32 15,796 020 ) 8 192 .42 24 15,604 0.15
Oregon 47 3,140 150 8 123 65 39 3,017 129
Texas 229 19,420 1.18 42 678 6.2 109 18,742 0.58
Tolal 1007 86,307 147 468 2572 18.2 411 83,735 053

BOC, Bureau of the Census Industry codes,

*Excluded [rom this table were two cases: the one Lovisrana case, and a case involving an adelescent under 15 years of age (denominator data Is not available for hose under
15 years of age). In additlon, mdustrial secior Information was not avaiiable lor 38 cases. These 98 cases are included only In the columns that describe all cases.

®In thausands of FTEs.
“Per 100,000 FIEs.

was 18.2/100,000 FTE (Table I). Interestingly, although
70% of the agricultural cases were male, the incidence rate
among males (15.6/100,000 FTEs) was significantly lower
than that among females (29.7/100,000 FTEs) (IRR =0.53,
95% C1=0.43, 0.65). As was found for all industries
combined, the incidence rate among agricultural cases was
highest among 20~24-year-old workers (Fig. 1). The occu-

pation of most cases employed in agriculture was farm
worker (70%).

A total of 442 cases were employed in non-agriculwral
industries. These cases were almost evenly split between
males (234 cases, 53%) and females (205 cases, 46%) (3 cases
had unknown gender). The incidence rate among those
employed in non-agricultural industries was 0.53/100,000
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FIGURE 2. Acule occupallonal pesticdde-related illnesses by Induslry categaty, 1998—1999; SENSOR-peslicides program.
Agilcuiture (51%); Conslruction and Manufacturing (6%); Transport, Communication and Publlc Utdities (9%); Whalesale and Retall

Trade (6%); Services (20%); Publlc Administration (7%); Other (1%).

FTEs, and was significantly lower among males (0.48/
100,000 FTEs) compared to females (0.58/100,000 FTEs)
(IRR =0.83, 95% CI=0.68, 0.99). The incidence rate was
highest among 15-17 year olds (0.76/100,000 FTEs) and
decreased with increasing age (Fig. 1). A total of 40% of the
non-agricultural cases (177 cases) were employed in the
services sector (Fig. 2), and 21 of these were employed in pest
control.

Information on the number of cases identified by cach
state is provided in Table 1. California identified the most
cases and had the highest overall incidence rate and the
highest agricultural incidence rate.

Information on the pesticides responsible for acute
occupational pesticide-related illness is provided in Table II.
Insecticides were responsible for 49% of the illnesses.
Among the insecticides, organophosphates (n = 233), carba-

mates (o = 76), pyrethroids (n = 55), and pyrethrins (n =46)
were most commanly responsible. A total of 160 separate
active ingredients were identified as potentially responsible
for one or more illness cases. Among these active ingredients,
Table III provides the 16 most commonly reported. These 16
active ingredients are thought to be responsible for 563 (57%)
of the 996 cases having active ingredient information
available.

The active ingredient responsible for the Jargest nurmber
of cases was sulfur. Sulfur is nsed as an acaricide and fungi-
cide on a variety of crops, and is irritating to the skin, eyes,
and respiratory tract. All but one of the sulfur-associated
cases were exposed in California. Of the 78 cases, 67 were
employed in agriculture and most were farm workers
(n=158) performing routine work activites that did not
involve pesticide application. Sulfur was often used on

TABLEIL Acute Occupational Pesticide-Related lilness by Pesticide Functional Class and Severity, 1998 —1999; SENSOR-Peslicides Pragram

Severity category

Pesticide functional class Low Moderate High Death Total
Insecticides 359(72%) 132 (27%) 3(1%) 0 494 (49%)
Herbicides 35(65%) 29{35%) 0 0 B4 (8%)
Fungicides 37 (20%) 16 (30%) g 0 53(6%)
Fumiganls 65(57%) 49 (43%) 0 0 115 (11%)
Disintectants 23(69%) 13 (31%) 0 0 42{4’x)
Insecticides + tungicdes 60 (81%) 13(18%) 1(1%) 0 74{7%)
Cther® 23(77%) 4(13%) 0 3(10%) 30(3%)
‘auitipie® 74(63%) 43(37%) 0 a 117 (12%)
Tetal 703(657%) 299(29.6%) 1(04%) 3(0.3%) 1,009

his catesary meludes plant grow!th regulatars, insect geovah cequfatars, wood deatment produsls, preservalives, and insect repeliants.

Spasticidz procduct was classified inlo mom than ona functiaral ¢'ass
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TABLE NI, Listof the 16 Pesticlde Active IngredientsThought to be Responsible for the Largest Number of Acute Occupalional Pesticide-Relaled Ninesses, and

the Type of Exposure, 1998—1999; SENSOR-Pesticides Program

Type of exposure®

Active ingredient

(US EPA chemlcal cade) N Drjft (%) Surface {%) tndoor air (%) Spray (%) Contact (%) Unknown {%)
Suifur (77501) 78 9 13 5 14 22 37
Malathion (57701) 56 Y] 9 14 25 19 o4
Chlorpyrifos (59101 1 29 0 18 o 8 ] 35
Methylbromide (53201) 49 a 2 2 4 B2 10
Pyrethrins (63001) 49 0 0 69 4 : 8 19
Carboturan (906071) 47 0 I 0 4 17 5
Diazinon (578071) 41 34 0 20 10 20 16
Propetamphas (1313601) 39 0 0 a5 0 0 5
Metam-sodium (39003) 38 7 Q a 5 13 1
Glyphosate (103601) 24 8 4 0 29 " 25 34
Propargite (97601) 20 30 0 0 10 5 55
Capper (metalic) (22501) 16 63 0 0 N 0 6
Copper suilale (24401) 15 0 7 0 i3 40 40
Dimethoate (35001) 14 50 0 0 21 7 22
Methoprene (105401) 13 15 0 85 0 0 0
Permethin (109701} 13 23 0 23 8 23 23

*Type of exposure Indicates how Lhe pesticide exposure oceurred. This information was nal avaitable for 31% of the cases (312/1,008), Oril, exposure by off target deposition
ducing peslicide application; surface, exposure by contact with treated surface; indoor al;, exposure via indoor 2l contamination; spray, exposure by direct spray of the pesucide;

conlac, exposure by spill leaking cantalner, or other direct conlact.

beverage crops (c.g., wine grape vineyards) (n =27) and on
other small fruit crops (ec.g., table grapes) (n=11). As
expected, health effects most often involved the skin (n =45,
58%), eyes {(n=732, 41%), and respiratory tract (n =22,
28%). Severity for these sulfur-associated cases was low for
most (o0 =64, 82%), moderate for 13 (17%) cases, and high
for one (1%). ’

Overall, most of the acute occupational pesticide-related
illnesses were of low severty (69.7%) (Table 1I). The three
fatalitics involved Vietnamese shrimpers whose bodies were
found in their fishing vessel off the Florida coast. They had
used sodium metabisulfite to preserve their catch. Sulfur
dioxide gas, acutely toxic to the respiratory tract, is liberated
when sodium metabisulfite is mixed with water. The medical
examiner concluded that these three deaths were due to sulfur
dioxide exposure.

‘Among the four cases with high severity was a 34-year-
old fernale hespital housekeeper who was exposed to an
organophosphate (propetamphos) and a pyrethroid (cyflu-
thrin) after entering a recently treated surgical unit, and was
hospitalized for 4 days with dyspnea, fasiculations, dizzi-
ness, and vomiting. Another was a 27-year-old pesticide
applicator working in agrculture who was sprayed with

1alathion and dimethoate and developed pulmonary edema.
An additional high severity case involved a 26-year-old
fernale bus driver who was exposed to sulfur when it drifted
from a nearby field which was being sprayed. She ex-

perienced dyspnea, and hypoxemia that resulted in a 4-day
hospitalization. Finally, a 47-year-old manager of a hard-
ware and feed store where pesticides were so}d, and who was
also exposed to pyrethrins/pyrethroids at his home, devel-
oped hypersensitivity pneumonitis that re.quu'ed a 13 day
hospitalization.

A total of 850 (84%) cases were evaluated and trcated by -
a health care professional, and of these, 58 were hospitaliz-
ed for a median of 1 day (range 1-13 days). An additional
70 cases (7%) received advice only from a poison control
center, and the remaining cases either received no medi-
cal care (49, 5%), unknown care (31, 3%), or other, un-
specified care (9, 1%). For all pesticides combined, the most
commonly observed effects involved the nervous system
(58%), the gastrointestinal system (49%), the respiratory
system (48%), the eye (39%), and the skin (30%).

Laboratory testing data were obtained on a low pro-
portion of cases. Among the 332 subjects poisoned by
cholinesterase-inhibiting insecticides, cholinesterase tests
were performed on 95 (297%), not performed on 70 (21%),
and this information wasunknown for 167 (30%). Among the
95 who were tested, 15 (16%) had an abnormal result (14 had
an abnormal result compared to the laboratory reference
range and ] had an abnormal result compared ta his baseline
cholinesterase activity), 53 were normal, and 27 had an un-
known result. Information on whether other biological test-
ing was performed was available on 646 subjects. Of these,
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only 77 (12%) had such testing performed. Most of this
testing was among those poisoned with carbamates (37/77,
' 48%), fumigants (24/77, 31%), and organophospbates
(10/77, 13%). Standardized information is not collected on
the type of other biclogical testing performed, nor on the test
resulls. However, 31 of the tested carbamate cases were
exposed in the same outbreak and had urinary carbofu
~ metabolites measured [CDC, 1999a].

For most cases, the pesticide exposure occurred while
the individnal was performing routine work activities that did
notinvolve pesticide application (673/1,009; 67%). For 25%
(255/1,009) of the cases, the exposure occurred while the
individual was ipvolved with the pesticide application
process (i.e., applying, mixing/loading, transport/disposal,
or equipment repair/maintepance). The proportion of cases
exposed during the pesticide application process was greater
among those employed in agriculture (153/469; 33%)
versus those ernployed in non-agricuiture (83/442; 19%)
(P <0.001). The activity of the individual at the time of
exposure was unknown for the remaining cases (81/1,009;
8%). As would be expected, among those exposed dunng
the pesticide application process, exposure often occurred
by direct spray (59/255; 23%) or by contact from a spill
or leaking equipment (79/255; 31%). In contrast, among
those who were not applying pesticides at the time of
exposure, the exposure was oflen by drift (153/673; 23%) or
by exposure to indoor air contaminated with pesticides (188/
673; 28%). For 26% of the cases (258/1,009), information on
how the exposure occurred was not available. .

Information on the target of the pesticide was available
for 714 cases (71%). A large proportion were not related lo
an intended pesticide application, but Instead occurred after

a spill, from exposure to a leaking pesticide container, or .

during emergency response (134/714; 19%). Of these,
14 cases were health care workers who were poisoned after
exposure (o pesticide-contamjnated patients. For exposures
related to an irtended peslicide application, the target of
the pesticide depended on whether or not the worker was
employed in agriculture. Most of the non-agrcultural cases
arose from treatment of building structures (178/257; 60%)
and from landscaping treatments (33/297; 12%). Among the
cases that occurred among agricultural workers, the intended
target of the pesticides were often fiber crops (e.g., cotton)
(57/291; 20%), beverage crops (e.g., wine grapes) (40/291;
14%), landscaped areas (33/291; 119), soil (i.e., to disinfect
for fungi, nematodes, and insects) (21/291; 7%), other small
fruit crops (e.g., berries, table grapes) (18/291; 6%), and
undesired plants (i.e., the undesired plant was the only target)
(14/291; 5%).
EPA toxicity category information was available for
20 (42%) of the affected individuals. A total of 205 (50%)
were expose] to toxicity category I pesticides, 98 (23%) to
category I pesticides, and 113 (27%) to category 11 pesti-
cides. Those employed in agriculturz were more likely to be

exposed to toxicity category I or II pesticide products (171/
204; 84%) compared to those employed in non-agricultural
industries (126/187; 67%, P < 0.01).

For only 456 cases was information on PPE use avail-
able. Of these, PPE was used by 140 (31%). Those involved
with the pesticide application process were more likely to
wear PPE (56/85; 66%) compared to those performing
routine work activities that did not involve pesticide appli-
cation (83/368; 23%) (P < 0.001). The PPE most often worn
by those involved with pesticide application included mbber/
synthetic gloves (n=121), chemical goggles/faceshield
(n=24), and chemically resistant clothing (n=22). The
PPE most often warn by those performing routine work acti-
vities included dust masks/disposable respirators (n=381)
and cloth or leather gloves (n=32). The proportion of ap-
plicators who used PPE was greater among those employed
in agrculture (agriculture =79%; non-agriculture = 51%,
P <0.01). Tllness severity was found not to be associated
with use of PPE (P =0.07), but those who wore PPE were
more likely to be exposed to toxicity category I or II pesti-
cides (PPE wom = 83%; PPE not wom = 69%, P =(0.02).
The fact that the subjects were poisoned despite using PPE
suggests that the PPE was either inappropriate or incorrectly

“used.

As for involvement of enforcement agencies, this in-
formation was available only for 157 cases. Of these, viola-
tions of pesticide rules and regulations were identified in
71 cases. Most violations pertained to Federal Insecticide,
Fungicide, and Rodenticide Act violations (n = 65), includ-
ing non-compliance with the pesticide product label (n = 44),

- and worker protection standard violations (n = 20). A total

of 24 cases were associated with Occupational Safety and
Health Administration standard violations. Enforcement
agencies investigaied an additional 63 cases but no violations
were cited. Several cases were not investigated by enforce-
ment agencies, either becanse the case subject refused
(n=10), or because enforcement agency involvement was
not applicable (n = 11). Enforcement agency findings were
pending in two cases. Neither agrcultural employment
(P=0.36) nor illness severity (P =0.36) were associated
with a violation.

Case reports were received from many different sources.
The three leading report sources were other government
agencies (e.g., the state department of agriculture and county
bealth departments) (35%), workers' compensation (32%),
and poison control centers (20%). The remaining cases were
reported by a varety of sources, including health care pro-
fessionals (5%) and employers (39,). The principal report
source varied across states. In Arizona, New York, and
Oregon other povernment agencies provided rost reports,
California’s principal report source was workers’ compensa-
tion, Texas' data were largely from poison control centers,
and in Florida it was through emplayer reports. Among
the three leading report sources, median latency between
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exposure date and date of report to the state health depart-
ment were lowest for other government agencies at 9 days.
Median lalency for workers' compensation was 14 days and
for poison control centers was 126 days.

DISCUSSION

When used properly, pesticides offer a vaniety of benefits
to society. They increase crop yields, preserve foodstuffs, and
combat pathogenic and nuisance insect infestations. How-
ever, pesticides ate also among the few chemicals that are
specifically designed to kill and cause harm. Because society
allows these chernicals to be disseminated into the environ-
ment, saciety incurs a responsibility to ensure their safe use
and to survey for associated health effects. One method
1o assess lhe public health impact of pesticide use is through
acute pesticide poisoning surveillance. Acute pesticide
poisoning surveillance has been endorsed by many organiza-
tions and federal government authorities [CSTE, 1999; GAO,
2000; NIOSH, 2001; Pew Environmental Health Commis-
sion, 2001].

The data generated by the SENSOR-pesticides program
can be useful for identifying potentially relevant risk factors.
For example, those employed in agriculture were found to
have a far greater incidence rate for acute occupational
pesticide-related iflness compared to those employed in non-
agricultural industries. This higher rate may be partially ex-
plained by the high nsage of pesticides in agnculture. During
1998—1999, the agricultural industry used 79% of the total
US volume of pesticide active ingredient [Donaldson et al.,
2002}. In contrast, agricultural employment accounted for
only 3% of FTEs in the US (Table I). Furthermore, within
agriculture, insecticides (36%), fumigants (16%), and pro-
ducts containing both insecticides and fungicides (13%) were
responsible for 2 large proportion of illnesses. These pesti-
cides could be a focus of intervention efforts, especially on
farms producing fiber crops (e.g., cotton) and beverage crops
(e.g., wine grapes). In addition, interventions targeting farm
workers should be considered as these workers accounted for
most agnculiural ildnesses. As affected farm workers were
often perforrming routine work activities that did not involve
pesticide application (215/329; 65%), frequently through
exposure to pesticide drift (71/215; 33%) or contact with a
treated plant or other surface (45/215; 21%), these activities
are other important intervention targets. This report and other
evidence [Arcury et al., 2001] suggest poor compliance with
the Worker Protection Standard, suggesting the need to
enhance enforcement, and employer and worker awareness
of this standard.

Although identification of poisoning tisk factors is
yseful fortargeting intervention efforts, the limited resources
of state surveillance systems precluded obtaining all relevant
risk factar information. For each illness case, attempts are
made to collect data on a large number of variables (i.e., 148
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variables). Securing this information is labor- and resource-
intensive. Although improvements are needed to ensure that
this information is collected on a higber proportion of cases,

- this cannot occur without providing additional resources to

state surveillance programs.

In addition to assessing magnitude and identifying risk
factors, the SENSOR-pesticides program has identified many
emerging pesticide problems [CDC, 1999a,b,c, 2000b, 2003;
Das et al., 2001b; Calvert et al., 2003). Detection of these
prablems has resulted in efforts to prevent their recurrence.
Por example, after illnesses were found to be associated with
the pesticides used to eradicate Medfly infestations, addi-
tional resources were employed to successfully prevent sub-
sequent Medfly infestations at least through mid-2003. The
findings from this stidy alsa supported the need for public
notification requirements in Medfly eradication and mos-
quito abatement programs [CDC, 1999c, 2003). Another
émerging pesticide problem that was detécted involved
illnesses associated with automatic insecticide dispensers
[CDC, 2000b). Following dissemination of the findings of
this report, EPA requested that the registrants of these
products respond to the CDC recommendations for use
modification and warning labels.

Our surveillance findings have led to efforts to raise
awareness of pesticide toxicity among workers and health
care professionals. Intervention efforts aimed at workers
include creation of pesticide safety information materials
(e.g.. anovella and health promotion messages) for Spanish-
language radio transmission and distnbution of brochures
that surnrnarze pesticide safety messages and trinkets (e.g.,
key chains) that deliver poison control and health department
contact information. To improve the ability of health care
professionals to recognize, manage, and prevent pesticide-
relaled illnesses, SENSOR-pesticides representatives assist-
ed in the development of a strategic plan to expand and
enhance relevant educational opportunities and resources
fNEETF, 2002]. In addition, surveillance programs conduct
outreach to clinicians to raise awareness of pesticide issues.
Finally, surveillance findings have also been a spring board
for research projects including one to enhance laboratory
reporting of cholinesterase measurements and another
examining the neurobehavioral effects associated with acute
pesticide-related illness.

Several limitations with this surveillance data should be
noted. Although the active ingredients provided in Table I
were likely responsible for the reported pesticide-related
illness, this may not have zlways been the case. This is
because on average, each poisoned subject was exposed to
1.5 active ingredients. In those instances where the case was
exposed to multiple active ingredients, it is possible that only
one of the active ingredients produced the illness. Further-
mcre, pesticide products also may contain solvents and
other inert ingredients, some of which may produce illness.
However, sinze identification of inert ingredients present in
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pesticide products often is oot available, attribution of illness
to these ingredients rarely can be made.

Other limitations involve the incidence rates. These rates
are likely to be underestimates due to one or more factors
[Azaroff et al, 2002]. Many individuals with pesticide-
related iliness are never ascertained because they neither seck
medical care nor call appropriate authorities. Furthermore,
because the signs and symptoms of acute pesticide-related
illness are not pathognomonic, and because most health care
professionals receive little instruction op this illness, many
who seek medical care may not be correctly diagnosed. Even
among those who are correctly diagnosed, many are not
reported to state surveillance systems, despite the fact that
each of the participating states has mandatory reporting of
occupational pesticide-related illness [Calvert et al., 2001].
Finally, illness rates among those exposed to pesticides are
not available because the number of workers exposed to
pesticides is unknown. Instead, our denominators include all
warkers employed in a given industry. Because of under-
ascertainment of cases and because not all of those included
in the denominator are at risk for pesticide poisoning, the
rates we provide must be considered minimum estimates of
the true magnitude of the problem.

Rapid identification of a texic agent can be critica] to

the diagnosis of pesticide poisoning. However, with the
exception of tests for cholinesterase-inhibiting insecticides,
biological markers of exposure have either not been devel-
oped or are not widely available. Enhancing laboratories to
measure toxic chemicals in the body, either unchanged or

metabolically altered, will bath strengthen our ability to .

diagnose acute pesticide-related illness and aid in the timely
recognition of toxin-related outbreaks.

Although the incidence rates for acute occupational
pesticide-related illness were highest in California, this
finding should be interpreted with caution. This Ainding does
not necessarily mean that pesticide exposures are more
hazardous or more prevalent in California; more likely it
has to do with better case reporting. Whereas 53% of the
California cases were idéntified throngh workers’ compensa-
tion reports, anly two otber states, Oregon and Texas, receiv-
ed workers’ compensation reports and in these states these
reports accounted for only 2% and 1%, respectively. Clearly,
workers' compensation is an important source of case re-
ports, especially when the workers’ compensation system is
designed and utilized as in California. Other states with
relatively high incidence rates were able to exploit other
report sources. For example, in Texas 76% of cases were
reported by poison control centers, whereas poison control
centers accounted for only 4% of cases in the remaining
states. An earlier finding that state surveillance systems
.apture only 14% of cases identified by poison control
centers [Calvert et al.,, 2003} suggests the need for better
poison control center reporting in all states. The relatively
high incidence rate in Oregon may be atiribuled to the success

of its interagency board, the Pesticide Analytical Response
Center (PARC). PARC consists of representatives from
various state agencies with jurisdiction over pesticides,
health, and the environment. PARC representatives periodi-
cally meet to review pesticide incidents, coordinate investi-
gations, and develup prevention strategies.

Data from the two oldest pesticide poisoning surveil-
lance systems in the US were not included in these analysis.
They were initiated. in the early 1970s and are curmently
maintained by the California Department of Pesticide Reg-
vlation (CDPR) and the Washington State Department of
Health. Both of these programs were using case definitions

" and variables that differed from SENSOR-pesticides in

1998-1999, and this precluded inclusion of their data,
However, these older programs appear to have more success
with case ascertainment. For example, during 1998—-1999,
the CDPR alone identified 909 cases of acute occupational
pesticide related illness (Lonise Mehler, CDPR, uppublished
comumunication, August 23, 2002).

Clearly, improvements in case ascertainment can be
made ip a]] states. To maxirnize case ascertainment, surveil-
lance programs can optimize use of workers compensation
data, poison control center data, and data from other state
agencies with enforcement jurisdiction over pesticides.
To improve poison control center reporting, SENSOR-
pesticides is funding modifications to a software program
used by most poison control centers that will allow prompt
electropic reporting of eligible reports. The SENSOR-
pesticides program also encourages state surveillance sys-
terns to obtain access to submitted workers’ compensation
claims data and to foster effective collaborations with other
state agencies having jurisdiction over pesticides.

The case definition used for acute pesticide poisoning
surveillance is relatively complex. There are several reasons
for this complexity, including the need for sufficient flexi-
bility to handle the large number of registered active ingre-
dients and pesticide products, and their associated toxic
effects. For various reasous, relatively few cases met the strict
criteria required for a "‘definite” classification. However,
given the degree of evidence required to classify a case into
one of the other three classification categories, we think the
number of false-positive cases is minimal. Unfortunately,
because there is no gold standard for the diagnosis of acute
pesticide-related illness, it is impossible to determine the
case definition’s sensitivity, specificity, and predictive value
positive. Despite Lhe limitations of the case definition, it
pravides an objective, standardized approach for assessing
the pesticide exposure~health effect relationship.

A fina) limitation 1s that this article provides information
on acute illnesses associated with pesticide exposuvre only.
Although pesticides are also associated with chronic illnesses
(e.g., non-Hodgkin’s lymphoma is associated with 2,4-
dichlorophenoxyacetic acid (2,4-D) exposure [Dich ec al.,
1997] and chronic neurological effects are associated with
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acuie organophosphate poisoning {(Eyer, 1995]), the diffi-
culty with attributing these to pesticide exposures precludes
conducting surveillance of chronic pesticide-related ill-
nesses. Estimating the extent of chronic pesticide-related
illnesses would require applying attributable risk proportions
to data from national surveys,

In conclusion, surveillance js an important tool. It can
identify emerging pesticide problems, estimate the magni-
tude of acute occupational pesticide-related illness and
injury, and identify associated risk factors. Although im-
provements can be made to the SENSOR-pesticides pro-
gram, we are aware of no better national surveillance systém
for acute occupational pesticide-related iliness and injury.
Additional support Yor this survejllance system will improve
the prompt identification of pesticide problerms and will help
to ensure that prevention efforts are effectively targeted. -
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Table 1. Lindane lotion and shampoo exposures reported to the Texas Pojson Center Network during 1998-2002 by year.

Total Texas . ) Percentage change in penetrance
Year populalion Lindane expos_ui,_‘es _ lsenqtréi:'cc" from previous year
1998 - 19,759,614 132 0.007
1659 20,044,141 131 0.007. -2.2%
2000 20,851,820 9% . 0.005 : —~29.6%
2001 21,195,281 94 0.004 -3.7%
2002 21,500,997 - 75 0.003 ~21.3%

*exposures per 1,000 populakon-

central rervous system. Animal studies indicate that
lindane is readily absorbed through the gastromtcsunal
tract, skin, and lungs (1).

A.lthough adverse reactions after normal use of
lindane have been described (2), adverse reactions mainly

result from miisuse of the product such as prolonged -

dermal exposure, repeated dermal applications, applica-
tion to diseased skin, or ingestion (3,4). Misuse may result
from problems understanding the application directions
on the label where the product is admuustcred orally
rather than dermally (5).

Dermal exposurs to lindane results in symptoms
acluding seizures, dizziness, headache, nausea, diarrhea,
abdorninal pain, urinary and fecal incontinence, muscle
weakoess,; - myoclonic jerks, fatigue, weight loss, hair
loss, sleep disturbance, - cognitive dysfunction, and
" anemia, with some of the symploms reportedly lasting
for long periods of time (2,3,6—8). Common symptoms
of lindane ingestion include nausea, vomiting, seizures,
drowsiness, and lethargy. Other symptoms observed with
oral exposure to lindane include headaches, dizziness,
irritability, tremors, coma, renal failure, and muscle
necrosis (5,9~13). Both dermal apd oral lindane
exposure have been associated with death (5,12,13).
Treatment of lindane exposure is symptomatic, and there
is no specific antidote. Lavage and charcoal bave been-
used for treatment of oral lindane exposure (1}).

Over the past eight years, lindane has become
more tghtly regulated. In 1995, lindane was classified
as a second-line therapy because safer, more effective
treatments had beea found. Effective January 1, 2002,
the State of California banned the use and salé of any
lindane-containing product used for the treatment of

pediculosis or scabies (14), In March 2003, the United

States Food and Drug Administration (FDA) issued a
Public Health Advisory announcing the addition of
extensive warnings to the labels of topical formulations

‘ndane Jotion and shampoo for the treatment of hcc

. . scabies (15).
Much of the literature on the ddverse effects of
lindane consists of case reports. The intent of this

investigation was to describe the patterns of lindane
exposures reported to poison centers in Texas during a
recent five-year period. :

MATERIALS AND METHODS

A five-year retrospective study used data from the
Texas. Poison Center Network (TPCN), a network of
the six poison centers that together service the entire
state. All of the TPCN centers use the American
Association of -Poisonr Control Centers (AAPCC)
Toxicall program and Toxic Exposure Surveillance
System (TESS) database in order to collect m.formauon
on received calls. - )

Cases reviewed included all human exposures
involving lindane reported to the TPCN during
1998-2002. Exposutes to-lindane used as an agricul-
fural pesticide or veterinary treatment were excluded
from the analysis. The exposure incidence was
calculated for each year of the study period. The
distribution of lindane exposure factors such as patient
age and gender, reason and route of exposure, outcome,
exposure and management sites, symptoms, and
treatment was determihed using AAPCC categories.

The proportion of cases kmown to be due to misuse
or abuse of lindane was determined. Information on
symptoms apd treatment were not availabls for 1998
and 1999; analysesof those variables were restricted to
2000-2002. Seasonal patterns were analyzed by
calculating the distribution of lindane exposures by
month. All variables were not necessarily available for
all of the cases, so the sum of the subcategories will
not always equal the total number of cases.

RESULTS

- There were 571 hurman exposures to lindane
reported to the TPCN during 1998~2002. Forty-three
of the exposures were excluded as they involved
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Table 2. Distribution of lindane lotion and shampoo oxposures reported to the Texas Poison Center Network during 1998-2002 by
sclected vaciables for various patient age groups. .

Total <6 years 6-19 years >19 years
No. (%) - No. (%) No. (%) No. (%)
Gender .
Male - 232 (45.3) 113 (49.3) 41 (34.7) " 78 (47.3)
Female 280 (54.7) 116 (50.7) 77 (65.3) L 8T (52.7)
Reason for exposure ’ '
Unintentional 474 (90.3) 228 (99.1) 102 (87.2) 132 (80.0)
Intentional - 31 (5.9) 0 (0.0) 10 (8.5) 21 (12.7)
Adverse reaction 18 (3.4) 2(0.9) 54.3) 11 (6.7)
Other ‘ C o 2(04) 0 (0.0) 0 (0.0) 1 (0.6)
Exposure route .
Ingestion 415 (78.9) 188 (81.4) . 97 (82.9) 120 (72.7)
Dermal -~ 71 (13.5) 23 (10.0) 13 (11.1) 33 (20.0)
Ocular 21-(4.0) 11 (4.8) 6(5.1) : 4 (2.4)
Inhalation 4 (0.8) 0 (0.0 0 (0.0) 4 (2.4)
Ingestion & Depmal 11 (2.0 7'(3.0) 0 (0.0) 3 (1.8)
Ocular & Dermal . 3 (0.6) . 1(0.4) 1 (0.9) 1 (0.6)
Other 1(0.2) 1(0.4) 0 (0.0)° 0 (0.0)
Outcome ' )
Nope 199 (60.7) 106 (70.7) . 47 (59.5) 43 (46.2)
Minor 104 (31.7) 35 (23.3) 28 (35.4) 40 (43.0)
Moderate . 22 (6.7) 9 (6.0) 3(38) - 9.7
Major 3 (0.9 - 0000 1(1.3) 11y
Death ) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Exposure site ' .
Own residence 471 (92:2) 219 (95.2) 106 (89.8) . 146 (89.6)
Other residence - 19 3.7) 9 (3.9) -7 (5.9) 3 (1.8)
Workplace 2 (0.4) 0 (0.0) "0 (0.0) 2 (1.2)
Other © 1937 _ 2 (0.9) 5(4.2) 12 (7.4)
Management site .
Nou-health care facility 238 (46.3) 95 (41.1) 54 (45.8) 89 (53.9)
AVEn route to health care facility 130 (25.3) 62 (26.8) 30 (25.4) 38 (23.0)
Referred to health care facility 143 (27.8) 73 (31.6) 33 (28.0) . 37 (22.4)
Other 3 (0.6) 1 (0.4) 1 (0.8) 1 (0.6)
Month of exposure :
January 38 (7.4) 14 (6.1) 11 (9.3) 13 (7.9)
February 48 (8.3) 22 (9.5) 10 (8.5) 16 (3.7)
March 52 (10.1) S 29(126)  * . 10(8.5) 13 (1.9)
April ' 46 (8.9) ' 13 (5.6) 18 (15.3) 15 (9.1)
May 44 (8.6) 1B (7.8) 9 (7.6) 17 (10.3)
Tune 7 46(8.9) 17 (1.4) 7(5.9) 22 (13.3)
July 39 (7.6) 13 (5.6) 8 (6.8) . 18 (10.9)
August 17 (1.2) 18 (7.8) - 9(7.6) 10 (6.1)
September 44 (8.6) 26 (11.3) . 906 9 (5.5)
October 37 (1.2) 20 (8.7) 8 (6.8) 9 (5.5)
November . 40 (7.8) 18 (7.8) : 9 (7.6) 13 (1.9)
Decembet 43 (8.4) 23 (10.0) 10 (8.5) 10 (6.1)
lindane formulated for agricultural or veterinary of reported lindane exposures by year. Although the
purposes, including one instance where a veteripary Texas population increased during the five-year period,
product was used ta treat human pediculosis. Thus, 528 the number..of reposted -lindane .exposures deereased. - --
cases were analyzed. Table 1 contains the distribution As a result, the number of lindape exposures declined
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during 1998-2002, with the number of cases in 2002
being 52% that reported in 1998.

Of the 514 cases with a known patient age, 231

(44.9%) were less than age 6 yrs, 118 (23.0%) age
6-19 yrs, and 165 (32.1%) over age 19 yrs. The distri-
bution of reported lindane exposures by other selected
varizbles is shown in Table 2. A bigher proportion of
reported lindane exposures involved female patients.
This patiern was found among all age groups, although
the gender difference was greatest for cases 6-19 yrs
of age. :

The distribution of total lindane exposure cases by
month demonstrated no clear seascnal pattern. The
highest percentage of lindane exposures for patients
age less than 6 yrs were reported to have occurred in
March and September but otherwise showed no obvious

- seasonal trends. Reports oflindane exposures were

relatively constant throughout the year for patients age .

6-19 yrs with the exception of a high proportion of

exposures reported in April. Reported lindane exposures

among pzhients age greater than 19 yrs lended to be

higher in February—July, with the highest proportion of
- reported exposures occurring in June,

Therapeutic error was reported in 152 (28.8%) of
the cases. In 116 (22%) of the cases, lindane was
reporied o have been ingested when it was mistaken
for another medication or beverage. In 7 (1.3%) cases,
the lindane was in an incomectly labeled container.
Lindane was ingested instzad of applied topically in 11
(2.1%) cases, including 1 case where poison center
potes indicated a language barrier existed. In 31 (5.9%)
cases, lindane was used on the skin more frequently or
for a longer period of time than recommended.

The majority of reported lindane exposures were
unintentional, a pattern observed among all of the age
groups. However, the proportion of reported intentional
exposures and adverse reactions increased with age.
Most of the reported lindane exposures occurred
through ingestion. The next most common exposure
route was dermal, followed by ocular. A smgll portion
of exposures occurred via rmultiple routes, The 15 y1s
and older age group was more likely than the other age
groups tao report dermal exposure.

Among all lindane exposures reported during
2000—-2002, the most frequently reported symptoms
were vomiting (n=32), nausea (n=16), -and ocular
irritation or pain (p=13). Other symptoms reported in
four or more patients included erythema, dermal
irritation or pain, abdomipal pain, throat irritation,
agitation or irmitability, dizziness, drowsiness or
" -hargy, seizures, and conjunctivitis. The most fre-

.nt symptoros reported among ingestion cases were
vomiting (a=31), nausea (n=10), and throat irritation

Forrester, Slevert, and Stanley

(n=6). Among dermal exposure cases, the most
common teported symptoms were erythema (n=5),
dermal irdtation or pain (n=4), and nausea (n=4).
. 'The most frequently reported treatments for cases
of ingested lindane during 2000-2002 were dilution
or imigation (n=89), charcoal (n=79), and use of =
cathartic. or other emetic (n=49). Other lreatments
reported-in four or more cases of Jindane ingestion were
lavage, food, anticonvulsant, and IV fluids. For dermal
lindane exposures during the same time period, the most
frequent treatrnent was djlution or irrigation (n=21).

Outcome information was unavailable for more
than half (62%) of the reported eéxposures; No health
effects’ were reported for 199 (38%) of the lindane
exposures, and few cases reported major bealth effects.
Medical outcome was classified as minor or moderate
for 249 (N=126) of the lindane exposures. There were
no deaths related to reported lindane exposures.

- When the outcome distribution was examined by
patient age, .the proportion of cases with minor or
moderate effects tended to increase with age. A
preponderance of reported lindane exposures among
all age groups occurred at the patient's own residence.
In the majority of all reported lindane exposures, the
patient was either at or en route to a health care facility
or referred to a health care facility by the poison
center. Similar "patterns were poted for patients aged
less than 6 yrs and aged 6-19 yrs, whereas more
patients aged greater than 19 yrs were managed in non-
health-care facility settings.

DISCUSSION

This investgation described the epidemiology of

lindane exposures reported to poison centers in Texas
during a recent five-year period. In spite of the
potential seriousness™of lindane exposures, most of
the literature on the subject comsists of reports of
a small number of cases. This investigation pro-
vides Information on over 500 reported cases of
lindane exposure.

While the 2000 Census reported that 69% of the
Texas population was 20 yrs of age or greater, orly
32% of reported lindane exposures were found among
adults, This disproportionate number of cases among
children and adolescents is either due to.a higher
likelihood of ddverse lindane exposures among nom-
adults: or a ‘greater tendency to report lindane ex-
posures to poison centers if they involve children
and adolescents.

Seasonal vanation in reported lindane exposures
was ouly observed for adults. It might be expected that
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school-age children would be more likely to be
exposed to scabies and head lice at school, and thus
more likely to have: lindane exposures dugng the

school year. However, the data do not support such a
. hypothesis. It is unclear why the proportion of reported

lindane exposures among patients aged 6~19 yrs was
much higher in April than in any other month.

Most of the reported lindape exposures were
unintentional. However, the proportion of cases that
was intentional or involved adverse reactions increased
with age. The most frequent exposure route was
ingestion, followed by dermal and ocular routes. A
dzrmal exposure among adults was twice’ as likely as in
the other age groups, suggesting that adults were either
less likely to ingest lindane or more likely to report
dbmal eXposures.

' Therapeutic error was rcportcd in almost 30% of
the cases. Approximately 80% of the therapeutic errors
involved lindane ingestion. In at least one-in-five of the
cases, the exposure involved lindane ingestion when it
was mistaken for another medication or beverage, This
indicates that a portion of the population is misusing
lindane. Although some of this misuse may reflect

carelessness, misuse also may occur if people were not

direcfed to use the product comectly or they misun-
derstood instructions and thought the product was to be
given orally.

Many of the symptoms reported-in association to
lindane, exposures in this study—vomiting, nausea,
ocular irrtation or pain, erythema, dermal irritation or
pain, abdominal pain, throat imitation, agitation or
{rritability, dizziness, drowsiness or lethargy, seizures,
and conjunctivitis—have been previously reported in
the literature. Anemia was not reported in any of our
cases although this symptom has been reported in
several previous studies (7,16). The more common
treatments used for the lindane exposures were dilution
or imigation, charcoal, and use of a cathartic or other
emetic and less frequently treatments for specific
symptoms. These treatments also have, been utilized
in previous studies.

The majority of reported lindane exposures among
children and adolescents had no reported effect. In
contrast, a higher proportion of reported lindane
exposures among adults had a reported minor-moderate
effect. In spite of this, reported lindane exposures
among -the younger age groups -were -more often
managed at health-care facilities while those among
adults were more frequently managed outside of
health-care facilities. These patterns may reflect a
preater tendency to report exposures and to seek
treatment at health-care facilities among young pa-
tieats, even if there is little or ho apparent health ef-
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. fect from the lindane exposure. This suggests that a

portion of these visits to health-care facilities might

" be unnecessary.

Regardless of the lack of health effects reported
for 199 of the lindane exposures in this study, the large
number of exposures and persons who sought medical
treatment at health-care facilities underscores the need
for education to both copsumers and health-care
providers, Both physicians and pharmacists should
clearly explain the correct directions for use of these
lindane products. The fact that this formulation of
lindane is available by prescription only may inadver-
tently bias consumers to perceive lindane as safe.
Physicians shonld consider the potential adverse effects
of lindane and appropriately counsel patients when it is
prescribed; alternatively, physicians could comsider
prescribing non-lindane pediculicides. ‘

The nummber of reported lindane exposures de-
clined substantially during the five-year period of the
study, with the number of cases reported in 2002 being

" slightly more than half the number of cases reported in

1998. There are several possible explanatioas for this
decline. There could be -decreased use of lindane
products in favor of other products considered to be
safer and more effective as pediculicides (10). There
could also be a decline in the occurrence of adverse
human exposures t6 lifdane. ‘Lastly, ‘there codld be
decreased reporting of lindane exposures to the poison
centers in Texas.

The main limitation to th.lS investigation is the
scope of the data. The TPCN is a passive system in
that exposures are reported to poison centers and
reporting is voluntary. Morteover, it cannot be assumed

‘that all subgroups were equally likely to report lindane

exposures; thus the data may be biased. Another
limitation is that some of the reported exposures may
have been identified as lindane lotion or shampoo
when they wer@ actually higher concentrations of
lindane intended for agricultural or veterinary purposes.
In addition, a proportion of cases may have been
assigned the wrong codes, particularly in relation to
exposure reason, by the persons handling the poison
calls. Review of the case notes might be useful for
identifying such coding errors. However, case notes are,
not collected in a consistent fashion, and no attempt at
correcling case potes was made.

‘In -conclusion; -the pattern of symptoms and
treatrnents reported for over 500 cases of lindane
exposure in Texas was consistent with the literature.
Exposures to lindane were most commonly reported
among children and adolescents and arnong females.
Reported exposures were predominantly unintentional
and involved ingestion of the product. Errors in use of
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lindane products were common. No obyious seasonal
patterns in reports of lindane exposures were obsetved,
even among school-age children. Reported lindane
exposure patterns tended to differ between the age
groups. The reports of lindane exposures decreased
‘over a five-year period as regulations on lindane
increased. This information can be used by poison
centers to farget education for the prevennon -of
adverse lindane exposures.
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Acute Pesticide-Related llinesses
Among Working Youths, 1988—1999

| Geoffrey M. Calvert, MD, MPH, Louise N. Mehler, MD, PhD, Rachel Rosales, MSHP, Lynden Baum, MS, Catherine Thomsen, MPH, Dorilee Male, BS,
Omar Shafey, PhD, MPH, Rupali Das, MD, MPH, Michelie Lackovic, MPH, and Ernest Arvizu, BA

Work is a common aspect of youths' lives. In
fact, the vast majority of young people are, at
some time, employed while they are in
school. Many of the hazards faced by working
youths are receiving increasing attention.'™
Although concerns have been raised about
pesticide exposures among working
youths,2*3 few data are available to support
these concerns.

To address the need for more information
about the effects of occupational pesticide ex-
posures among young people, we exarnined
the magnitude, incidence, and nature of acute
pesticide-related illnesses among working
youths. We also compared the rafe of such ili-

-es among youths with the corresponding

. for adults. In this article, in addition to
descnbing the results of our analyses, we pro-
vide recommendations for prevention of
these illnesses. To our knowledge, ours is the
first stady to provide population-based esti-
mates of the occurrence of acute occupational
pesticide-related illness among young people.

METHODS

Data were obtained on individuals 17
years or younger who developed acute pesti-
cide-related dinesses while working. We ex-
cluded cases involving nonoccupational expo-
sures, atternpted suicides, intentional
malicious use {e g., atternpted homicide}, or
exposure for a psychotropic effect In addi-
Hon, cases caused by disinfectants were ex-
cluded, because such cases are not tracked in
many states.

Information on cases was provided by the
Toxic Exposure Surveillance Systera (TESS),
the California Department of Pesticide Repgu-
lation, the Calfornia Department of Health
Services, the Texas Department of Health, the
W ton State Departinent of Health, the
Oregon Department of Human Services, the
New York State Departmernt of Health, the
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Florida Department of Health, the Louisiana
Department of Health and Hospitals, and the
Arizona Department of Health Services.
TESS, maintained by the American Associa-
tion of Poison Control Centers, collects poi-
soning reports submitted by approximately
85% of US poison contral centers?

Each of the state agendes that contributed
data on cases maintains its own surveiltance
system for acute pestidde-related illness and

injury. It should be noted that 4 states neither )

have poison contro! centers that participate in
TESS nor have in place a state-based surveil-
lance system (Maine, Mississippi, South Car-
olina, and Vermont).

The periods for which acute pesticide-
related illness and injury surveillance data
were available varied by agency. TESS data
were available for 1993 through 1998. Sur-
veillance data from Texas are considered
complete as of 1987; Oregon, as of 1988;
New York and Washington State, as of 1991 ;
Arnzona and Louistana, as of 1992: Florida,
as of 1998, and California, as of 1289. Data
from stale agencies were collected through
1888.

The information collected by TESS and the
state agencies includes date of ilness, infor-
mation on the il individual (sex, age, signs,
and symptoms), whether the illness occurred
as u result of workplace exposures, and the

"
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Objectives. The goal of thls study was 1o describe acute occupational pesticide-retated
ilinesses among youths and to provide prevention recommendations.

Methods. Survey data from 8 states and from polson control center data were ana-
lyzed. iliness incidence rates and Incldence rate ratlos were calculated.

Results. A total of 531 youths were identified with acute occupatlonal pesticide-related
linesses. Insecticldes were responsible for most of these llinesses (68%), most of
which were of minor severity (79%). The average annual incldence rate among youths
aged 15 to 17 years was 20.4 per billlon hours worked, and the incldence rate ratlo
among youths vs adults was 1.71 (95% confidence Interval=1.53, 1.91).

Conclusions. The present findings suggest the need for greater efforts to prevent
acute occupational pesticide-related ilinesses among adolescents. (Am J Public Health.

pestcide or pesticides that produced the ill-
ness. Additional information collected by the
state agendes but not by TESS includes race/
ethnicity, occupation, industry, activity of the
individual during the exposure, type of expo-
sure (e.g., drift, direct spray, or exposure to a
spill or leakdng container), and whether per-
sonal protective equipment was used. For the
present analysis, we defined use of personal
protective equipment as use of goggles, face
shields, ploves, or respirators.

The Environmental Protection Agency
{EPA) acute toxicity category was sought for
all pesticides responsible for illness. EPA clas-
sifies pesticide products into { of 4 acute toxi-
city categories based on established criteria.
Pesticides having the highest toxicty are
placed in category I, and those having the
lowest are included in category IV. In the case
of the present analyses, the acute toxicity cat-
egory of the pesticide product responsible for
causing an illness was often provided by the
contributing state agency. When not pro-
vided, information on acute toxiaty category
was refrieved from a data set made available
by EPA.

Infarnation on illness severity was sought
for all eligible cases. Except for Washington
State and Louisiana, state agencies did not de-
termine severity levels for the cases Lhey
identified. TESS enteria were used to assign
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severity levels to the cases provided by TESS
and the other state agencies.® Mirlor effects
consisted of minimally bothersome health ef-
fects that generally resolved rapidly. Moderate
effects cansisted of non—life-threstening health
effects that were more pronounced or pro-
longed than minor effects or of a systemic na-
ture. Major effects consisted of life-threatening
health effects or those resulting in “significant
residual disability or disfigurement”

To avoid repeated inclusion of the same
case, we compared cases provided by each
state agency with cases included m TESS.
Cages that matched each other in terms of
year and state of exposure, age, sex, and pes-
ticdde active ingredient were assumed to in-
volve the sarne individual. Such individuals
were included in the state agency totals only.

Case Deflnition

Cases were included only if health effects
developed subsequent to pesticide contact
and these effects were evaluated by poison
contro! or state surveillance professionals as

sistent with the known toxicology of the

dcide product. TESS relies on the experi-
ence and judgraent of poison control center
specialists managing spedfic cases to detef-
mine whether the affected individuais have
symptoms and signs consistent with the pesti-
cide exposure. No standardized criteria are
used {0 make this determination. A full de-
scription of the standardized case definition
used by each state agency is beyond the
scope of the present article, but this informa-
tion is available elsewhere.”

Data Analysis

SAS software (SAS Institute Inc, Cary, NC)
was used for data management and in con-
ducting #* analyses to examine categorical
data. Incidence rates among subjects aged 15
to 17 years were calculated for the period
1893 through 1998. The nwnerator was the
total number of-illness cases; the denominator
was obtained from eshmates of hours worked
derived from the 1993 through 1898 admin-
istratians of the Current Population Survey.®$
The Current Population Survey does not pro-
vide data cn warkers younger than 15 years.
In lating incidence rates for young work-
ers, .. s preferable to use hours worked
rather than employment counts.” The reason
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is that youths work fewer hours per week,
and fewer weeks per year, than adults. Using
employment counts would underestimate the
risk of acute pesticide-related illnesses among
young people.

Averzge annmual incidence rates were calcu-
lated for young people employed in agricul-
tural (Bureau of the Census industry codes
010-030) and nonagricuttural (all other Cen-
sus Bureau industry codes) industries. Be-
cause inforrnation on industry was not avail-
able from TESS, the ussumption was made
that the proportion of TESS cases involving
individuals employed in agriculture was equal
to the proportion found among the cases re-
ported by state agencies. Male and female in-
cidence rates and rates for each of 4 US re-
glonal areas were also calculated.

We calculated risks of acute pesticide-
related illness among individuals aged 15 to
17 years by comparing rates among these
youths with those among adults aged 25 to
44 years” The data on adults were obtained
from the same agencies that provided the
data on youths, with the same exclusions ap-
plied. The age range of the adult comparison
group was chosen a priori and was based on
methodology used previously in examinations
of occupational fatalities.! We calculated the
incidence rate ratio as the youth—adult ratio
of number of acute pesticide-related illnesses
per bour worked. A ratio greater than 1 .
woulld suggest that youths have a higher risk
of acute pestidderclated illnesses than adults.
Confidence intervals (CIs) were calculated ac-
cording to methods described by Rothman. ?

RESULTS

During 1988 to 1999, 531 youths were
identified with acute occupational pesticide-
related illnesses. Of these individuals, 428
were identified by TESS and 103 by state
agencies {9 cases were identified by both
TESS and a state agency). The median age
arnong these young people was 16 years
(range: 6—17 years), and 122 (23%) were 13
years or younger; §8% were male. Informa-
tion on race and ethnicity was available for
42 of the patients identified by state agencies
(TESS daes not collect this information). All
42 were White, and 21 of these individuals
(51%) also reported Hispanic ethnicity. Of the

Fu7

524 cases for which month of iliness was
Ymown, 368 (70%) occurred between May
and August.

Between 1993 and 1998, the average an-
nual incidence rate amang youths aged 15 to
17 years was 20.4 per billion hours worked
(Table 1). Incidence rates have decreased in
recent years (Table 2). The incidence rate was
much higher among those employed in agri-
culture (196.9/billion hours worked) than
among those not so employed (7.0/billion
bours worked), and the rate was higher
among male (27.9/billion hours worked) than
among fernale (11.5/billion hours worked)
youths. The rate was highest among those

" working in Western-region states (Table 3).

The risk of acute occupational pesticide-
related illness was higher in youths than in
adults (Tables 1 and 2). Overall, the incidence
rate ratio among working youths compared
with adults was 1.71; the ratio was lower
among young people employed in agriculture
(0.74). Results showed that incidence rate ra-
tios were highest in the Midwest and Jowest
in the West (Table 3).

Information on the pesticides responsibje
for illnesses is provided in Table 4. Insect-
cides were responsible for 68% of the ill-
nesses. Among the insectirides, organophos-
phates (142 cases) and pyrethroids (57 cases)
were mast commonly responsible. Specific

" organophosphate insecticides included chlor-

pynrifos (40 cases), diazinon (23 cases), and
malathion (12 cases). Among the spedfic
pyrethroids associated with ilinesses were
cypermethrin (14 cases) and cyhalothrin (12
cases). Glyphosate (33 cases) and 2,4-
dichlorophenoxyacetic acid (16 cases) were
the specific herbicides most cornmonly assoa-
ated with youth ilinesses.

Information on EPA acute toxidty category
was available for 432 (81%) of the affected
individuals. OF these youths, 51 (12%) were
exposed to acute toxidty category I pesticides,
90 (21%) were exposed to category I pest:-
cides, and 291 (67%) were exposed to cate-
gory lII pesticades. The percentage of individ-
uals exposed to category I and category 11
pesticides was higher among those employed
in agricultural industries (67%; 44 of 66
cases) than among those employed in nona:
gricudtural industries (41%; 12 of 29 cases;
P=.02).
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Mast of the cases of acute occupational
pestcide-related iliness among youths were of
minor seventy (418 of 531; 79%). Severity
was moderate in 20% of the cases and major
in 1% (Table 4). No fatahties were identfied.
Proportions of cases within a given seventy
category were simijar across the pesicide
functional classes (P=.48) and EPA acute
toxicity categories (P==38). A total of 236
{440) patients were evaluated and treated in
a health care facility; 13 (3%) were hospital-
iz of whom were treated in an intensive
care unit. When all pesticides were combined,
the most commonly observed effects involved

April 2003, el 93, No. 4 | Amancan Journal of Public Health

TABLE 1—Tatal Numbers of Cases of Acute Occupatlonal Pesticide-Related lliness, Estimates of Hours Worked,
Incldence Rates, and Incldence Rate Ratlos, by Industrial Sector, 1993-1998 .
Working Youlhs Aged 15-17 Years Working dcults Aged 25-44 Years
Na. (%) Nb. (%)
With Acute . With Acule incidence
Occupational Eslimaled Occupalional Estimated” Rale Ratio
Industrial Sector - Pesticide-Related Total No. of Incidence Pesticide-Related Total No. of Incidence (95% Confidance
(Bureau of the Census Codes) Iinesses Hours Warked" Rate® Ilinesses Hours Worked" fate’ Intecval)®
M ) ' " 333 (100) i6 328 20.4 9599 (100) ) 804785 11.9 1.711{1.53,1.91)
Mgrculture (018-030) 213 (54)‘ 1082 196.9 5367 (36) 20261 264.9 0.74 (0,65, 0.85)
Nonagricuitur (all other codes) 107 (32)* 15246 1.0 4232 (44) 784524 54 1.30(1.07,1.58)
"in milfions of hours.
et billion heurs worked.
*Compares the dsk of an acule occupational pesticide-retaled iliness among working youths wilh that amang adults In the same industrial seclor.
A lolal of 4% of working youths had ne iafarmation on Industry, and these individuals were nol included in analyses stalified by Industrial settor.
TABLE 2—Numbers of Cases of Acute Occupational Pesticide-Related lfiness, Estimates af Hours Warked,
incldence Rates, and Incldence Rate Ratlos, by Year, 1993-1598
Working Youths Aged 15-17 Years Working Adults Aged 25-44 Years
Na. With Acufe No. With Acute . Incklence
COecupalional Estimaled Occupatianal Estimaled Rate Ratlo
Pesticide-Related Total No. of Incidence Pesticide-Related Total No. ol Incidence (95% Confidénce
Year ilingsses Hottrs Worked” Rate® Hinesses Hours Worked" Rate* Interval)®
1943 46 2366 194 1504 133066 11.3 1.72 (1.28,231)
1994 51 7638 19.3 151 131774 119 162(1.23,2.14)
1995 14 2152 269 1803 132993 13.6 1.98 (1,57, 2.50)
1996 60 2794 25 1697 134419 12.6 1.71(1.32,2.21)
1987 49 2800 115 . 1535 . 136483 11.2 156 (1.17,207)
1992 53 2980 178 - 1483 136050 10.0 1.63 (1.24,2.14)
Total 333 16328 704 9599 804785 118 1.71(L53,18))
Yn milliors of hours.
Yper tllion hours warked.
‘Compares the fisk of an acute occupational pesticide-relaled iiiness among working yauths with that among working adulls.

the gastrointestinal system (28% of youths re-
ported health effects involving this system),
followed by dennal effects (23%).

We also identified job tasks associated with
illness. Seventy-one percent of subjects (70 of
89) were employed in agriculture {industry
and accupation were available for only 99 of
the cases identified by state agencies and for
none of the TESS cases). OFf the 70 agricul-
tural waorkers affected, 15 (21%%0) were ex-
posed while directly handling pesticides (i.e.,
applying [n=13], disposing of [n=1], or mix-
ing and Joading (n =1} pesticides), and 55
(78%) were exposed while doing routine

287

work that did not involve direct handling of
pesticides.

Only 3 youths appeared to be work.inﬁ in
violation of the Fair Labor Standards Act
(FLSA). These 3 youths were younger than
16 years, were employed on farms not
owned or operated by their parents, and

" were applying or handling EPA acute toxic-

ity category [ or II pesticides. Among the 55
agricultural workers not handling pesticides,
33 (60%) were exposed while handling
plant products previously sprayed with pesti-
cides, 9 (16%) were exposed to drift from
pesticides applied to the fields where they
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TABLE 3-Numbers of Cases of Acute Occupational Pestlcide-Related lilness, Estimates of Hours Worked,
Incldence Rates, and Incldence Rate Ratlos, by US Reglon, 1993-13898

Warking Youths Aged 15-17 Years

Working Adults Aged 25-44 Years

No. With Acule . No. With Acute Incidence

Occupational Eslimaled Occupatiopal Estimated Rate Ralio
Pesticide-Reialed Total No. of Incidence Pesticide-felated Tatal No. of Incidence - {95% Confidence

US Region liinesses Haurs Warked® Rate' ilinesses Hours Worked" Rate' Interval)t
Midwes(® 89 5220 17.0 1167 194743 60 2.83(2.28,3.51)
Nertheast® 28 2589 10.8 938 150048 63 1.71(0.93,3.16)
South® 125 5379 23.2 2743 284187 9.7 2.39 (2,00, 2.86)
West! ) 88 3140 28.0 4688 175767 28.7 1.05 {0.65, 1.66)
Total® KEX] 16328 204 9599 804785 139 1.71(1.593,1.91)

‘In millions of heurs.
"Fer bitlion hours worked,

I!lmols Indlasa, lowa, Xansas, Michigan, Minnesota, Missouri, Nebraska, North Dakola, Oho, South Dakola, Wisconsin,

YConnecticut, Malne, Massachusetts, Naw Hampshire, New Jersay, New Yark, Penasytvanla, Rhiode \dland, Vermont.
‘Alabana, nrkansas, Detaware, Oistrict of Columbla, Flonds, Georgla, Kentucky, Louisiana, Maryland, Mississipp!, North Carulina, Olahama, Sauth Carofina, Tennesses, Texas, Virginia, We_st\’lrglma

“fiaska, Arizena, Catifomia, Colarada, Hawail, \daho, Mantana, Nevada, New Mexico, Oregon, Utah, Washington, Wyomlng.

“Campares the risk of an acute occupalional pesUcide-relaled illness amang working you(hs with that among warking adults.
Mhe sum of the number with arute pesticide-related illnesses fs less Lkan (he total because 3 youths and 63 aduits had no infonmatlon on state of residence.

worked, and 8 (15%) were exposed to oll-
target drift from pesticides applied to neigh-
boring fields.

The remaining 29 youths were not em-
ployed in agriculture. Five (17%) of these
youths were applying pesticides at the time
they were exposed, and they were em-
ployed as general laborers or in mainle-
nance, suggesting that pesticide application
was not their primary job activity. An addi-
tional 12 (41%) youths were employed as
clerks or stock workers in the retail sector.
Three of these young people were exposed
v+ "a cleaning up pesticides that had spilled

a store shelf, and one was exposed
while changing a canister in an aulornatic
insecticide dispenser. The remaining 13
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TABLE 4—Numbers of Youths With Acute Occupatlonal Pesticlds-Related liinesses,
by Functfona! Class of Pesticides and Severity, 1988-1838
Minor Severity, Maderate Seventy, Major Sevarity, Tolal, ,

Pesticide Funtlional Class No. (%) Na. (%) No. (%) No. (%)
Inseclicides 286 (80} 68 (19) 5(1) 359 (68)
Herbleides 89 (78) 23 {20) 2(2) 114 {21)
Fungicides 16 (73) 6(27) 0 (0) 22 (4)
Insect and molh repelients 15(79) 421) 0(0) . 19(4) ,
Fumiganis 7(10) 3(30) o) 10(2)
Rodenticides 5(71) 2(29) 0(0) 70

Total 418 (79) 106 (20) 7(9 831 (160)

(45%) youths were employed in a variety of
sectors.

Information on use of persenal protec-
live equipment was available for only 70
(680%) of the 103 cases reported by state
agencies. Such equiprnent was used by
16% of the youths involved in these epi-
sodes. Proportions of young peaple using
protective equipment did not differ signifi-
cantly according to EPA acute toxicity cate-
gory (P=.59). Nineteen percent (9 of 48)
of youths employed in agriculture used
protective equipment, as compared with
10% (2 of 21} of youths employed else-
where (P=.34). Only 25% of those who
directly handled pesticides used personal

protective equiproent.
F49

DISCUSSION

The higher risks of acute occupational pes-
ticide-related illnesses among youths than
2dults observed in this study suggests that
current regulations may offer msufficient pro-
tection for working youths. There are several
potential explanations for these higher risks.
Young people are generally less experienced
and assertive than adults, and thus they may
not question assignments that place them at
risk for pesticide exposure.? Youths also are
often involved in part-time and seasonal work
and, as a result, may receive less training. In
addition, they may be more sensitive to pest-
cide toxicity and may manifest acute illnesses
at lower exposure thresholds.” Because these
acute illnesses affect young people at a time
before they have reached full developmental
maturation, there is also concem about
unique and persistent chronic effects.

Youths employed in agriculture appear to
have far greater incidence rates of acute occu-
pational pesticide-related illnesses than youths
employed elsewhere. These higher rates may
be partly explained by the high usage of pes-
tiddes in the agriculture industry. In 1396-
1997, the agriculture industry used 77% of
the total US volume of active pesticide ngre-
dients.” In contrast, agricultural employment
was responsible [or only 7% of total hours
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worked by individuals aged 15 to 17 years
(Table 1).

The risk of pesticide poisoning in the agri-
cultural sector was lower among youtbs than
among adults. However, this risk coruparison
and the otbers provided should be inter-
preted with caution, because they represent
erude estirnates. For example, in terms of our
denominator, we do not know how many of
the hours worked involved pesticide expo-
sure. We assumed that adulis and young pec-
ple bave the same probability of pesticide ex-
posure per hour worked. Unfortunately, we
have no data to support or refute this as-
sumption, because the number of pestidde-
exposed workers and the duration of their ex-
posure are unknewn. This lack of information
also precludes our identifying the specific in-
dustries and dccupations involving the great-
est risks.

Among the 99 youths for whom informa-
tion was available on industry, occupation,
and activity at the time of pesticide exposure,
only 3 appeared to be working in violation of

- FLSA. On the basis of this finding that
9 7% of the young people affected were en-
zaged in legal activities under the FLSA, we
recommend that the act be strengthened to
prevent such acute illnesses, According to the
FLSA, 16 years is the minimurm age at which
individuals can be employed in an agricul-
tural job that involves handling or applying
acutely toxic agricultural chemicals. Ex-
empted from these prohibitions are youths
younger than 16 years who are employed by
and working on farms owned or operated by
a parent or guardian. In addition, youths are
not explicitly prohibited from nonagricultural
employment that involves handling or apply-
ing pesticides.

To protect young farmworkers, the Worker
Protection Standard may ajso need to be
strengthened and better enforced. Among the
provisions of this standard are restrictions on
individuals” entering a pesticide-treated field
before expiration of the restricted enlry inter-
val (the period required to clapse before one
can reenter a field without personal protec-
tive equipment) and requirements for training
e arkers on the hazards associated with
,  ides. We found that among the ill
youths employed in the agricultural industry,
33 were exposed through contact with
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treated surfaces, most cornmonly by entering
farm fields recently sprayed with pesticides
(n=30). Three of these cases resulted from
violations of restricted entry interval require-
ments, whereas 18 cases occurred despite
compliance with these requirements; this lat-
ter Anding suggests that longer intervals may
be required to pratect youths. The unique
suscephibility of children was not considered
in the establishment of restricted entry inter-
vals. In comparison with adults, young peo-
ple's greater relative bady surface area to
body mass ratio can lead to more absorption
of pesticides.* ’

Our data and analysis involve several po-
tential limitations. The illness rates we ob-
served are probably underestimate.-i, because
a Jarge number of cases armong youths are
not ascertained. Many cases are never ident-
fied because the youths affected neither seek
medical care nor contact appropriate authori-
ties (e.g., poison control centers). Further-
more, because the signs and symptoms of
acute pesticide-related illnesses are not path-
cgnomonic, many youths who seek medical
care may not be correctly diagnosed and thus
are not classified as having such illnesses.

Although 30 states require reporting of oc-
cupational pesticide-related illnesses, many
cases, even those occwrTing among young
people who are correctly diagnosed, are not
reported.” One reason is that only 8 states
have surveillance programs for these fllnesses,
and the fact that 7 of these 8 states are Jo-
cated in the West or South region helps to ex-
plain their higher incidence rates. However,
even in these 8 states cases are underre-
ported. For example, when we compared
state agency and TESS data from these states,
only 14% of the TESS cases were also in-
cluded in the state agency data {i.e, for the
years 1993—1998, among those younger
than 18 years or aged 25 to 44 years). In the
remaining 42 states, only TESS data are
available to obtain counts of accupational
pesticide-related illnesses.

Reliance on poison control center data can
also lead to underascertainment Because re-
porting is voluntary, many poisening cases do
not result in calls to the poison control center.
The literature suggests that fewer than one
third of paisoning cases treated in health care
facilities are reported to poison control cen-
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ters.”® In addition, we found that in states
with availability of both TESS data and data
from a state agency, TESS identified only
10% of the cases identified by the state agen-
des (this comparison was made according to
the paramaters just described).

Finally, we suspect that some working
youths may provide misleading information
about their age. For example, one individual
who became i after entening a carbofuran-
treated field before the expiration of the re-
stricted entry interval iniially reported his
age as 19 years. Only later did he concede
that his true age was 13 years. Therefore, the
data we pravide should be considered as rep-
resenting rainimum estimates of the true mag-
nitude of the problem.

A related limitation is that incdidence rate
ratios may be affected by reporting bias if
there is diferential reporting of cases among
youtbs relative to adults. We found that the
elevated risk observed arnong youths in com-
parison with adults was confined to cases
identified by TESS (incidence relative risk
(TRR}=2.18; 95% Cl=1.94, 2.45). Among
cases reported by state agencies, the rate
among youths was similar to that among
adults (IRR=0.94; 95% CI=0.71, 1.24).
This difference in risk may be due to biased
reporting, either to poison control centers (ie.,
these centers may be receiving fewer adult
reports than child reports) or to state agencies
(i.e., the risks observed in the TESS data may
be closer to the true values, and state agen-
cies may see greater underreporting of pedi-
atric cases). That there is less underreporting
to poison control centers of pediatric poison-
ing deaths than adult poisoning deaths sug-
gests that TESS may be susceptible to report-
ing bins.® Conversely, the fact that 27% of the
pediatric TESS cases occurred among youths
younger than 14 years, as compared with
only 6% of state agency cases, suggests that
state agendes muy be hampered in their abil-
ity to identify cases among working children.

A Bna} limitation is that information on in-

dustry end occupation was nat available for
TESS cases. Use of different assumptions
about the proportion of TESS cases in which
the alfected individuals are employed in agni-
culture can lead to different incidence rates
by thdustry. For example, cur analysis of
youths aged 15 0 17 years who were in-
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cluded in both the TESS and the state agency
data (n="9) revealed that 4 (44%) of these
young people were employed in agriculture,

3 (330%) were employed in nonagricultural in-
dustries, and 2 (22%) had missing employ-
ment information. When these percentages
were assigned to the TESS cases, the inci-
dence rates for working youths in agricultural
and nonagricultural industries were 146.0
and 7:2 per billion hours worked, respec-
lively. These findings suggest that, relative to
the incidence rates presented in Table 1, rates
may be lower amonyg those employed in agri-
culture and higher among those employed in
nonagricultural industries.

In conclusion, recognizing that many
occupational pesticide-related illnesses can
be prevented, we offer the following
recommendations:

* Improvements in surveillance are needed to
overcome the limitations of urderreporting. It
would be useful if each stale conducted sur-
veillance of acute pesticide-related jllnesses

' injuries. )

s he Bureau of Labor Statistics should im-
prove collection.af youth employment data,
which would provide more accurate denomi-
nator data for calculating injury and illness
rates.

* Because the signs and symptoms of acute
pesticide-related illnesses may be difficult to
link to pesticide exposure, health care profes-
sionals should be reminded to consider envi-
ronmental and occupational exposures.

- Information on child labor {aws and adoles-
cent occupational hazards should be more ef-
fectively disseminated lo students, parents,
school officials, and employers.

» The FLSA and the Worker Protection Stan-
dard should be reviewed and appropriately
revised to ensure that workers younger than
18 years are protected against toxic pesticide
exposures. B
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Surveillance for Acute Insecticide-Related Illnes:
Assocmted with Mosquito-Control Efforts --- Nir
States, 1999--2002

Ground and aerial applications of insecticides are used to control populatipns of adult mosquitoes, whic
spread such diseases as West Nile virus--related illness, eastern equine encephalitis, and dengue fever (.
This report summarizes investigations of ilinesses associated with exposures to insecticides used during
1995-2002 to control mosquito populations in nine states (Arizona, California, Florida, Louisiana,
Michigan, New York, Oregon, Texas, and Washington) (estimated 2000 population: 118 million). The
findings indicate that application of certain insecticides posed a low risk for acute, temporary health effi
among persons in areas that were sprayed and among workers handling and applying insecticides. To
reduce the risk for negative healthi effects, public health authorities should 1) providé public notice of
application times and locations and appropriate advice about preventing exposures, 2) ensure that
insecticide handlers and applicators meet state-mandated training and experience requirements to preve
insecticide exposure to themselves and the public, and 3) implement integrated pest management contrc
strategies that emphasize mosquito larval control, reduction of mosquito breeding sites, and judicious w
of insecticides to control adult mosquito populations.

Staff in state-based pestlc1dc poisoning surveillance programs 1dent1ﬁed patients who had been exposec
insecticides used in mosquito-control efforts in nine states during Apzril 1999--September 2002.
Information was gathered on persons who had illnesses consistent with the national case definition for
pesticide poisoning, which requires the collection of data on pesticide exposure, health effects, and
toxicologic evidence supporting an association between exposure and effect (2,3). Cases of insecticide-
related illness or injury were classified as either definite, probable, or possible, depending on the certair
of exposure and whether health effects were signs observed by a health-care provider or symptoms
reported by a pancnt (2,3).

Of the 133 cases of acute insecticide-related illness associated with mosquito control that were identifie
two (1.5%) were classified as definite, 25 (18.8%) as probable, and 106 (79.7%) as possible. Of the 132
cases for which work-relatedness could be assessed, 36 (27.3%) were work-related and 96 (72.7%) wer
not work-related; 31 (86.1%) of the 36 work-related cases occurred among males, and 66 (68.8%) of th
96 cases that were not work-related occurred among females.

Of the 49 cases identified in 2001, a total of 29 (59.2%) were related to a single event at a softball game
which workers operating a mosquito-control truck inadvertently sprayed 29 persons (16 spectators, 12

players, and one coach) with Fyfanon U‘LV@, which contains malathion. All 29 persons were treated in
emergency departments (EDs).
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Of the 133 persons with acute insecticide-related illness associated with mosquito control, 35 (26.3%)
were identified from monitoring moedia reports (including 34 reported subsequently by health-care
providers), 32 (24.1%) were reported by poison-control centers, 27 (20.3%) were self-reported, and sev
(5.3%) were reported by state health departments. Physicians and EDs were responsible for initial
reporting of five and three cases, respectively. The remaining cases were reported initially by friends or
relatives (n = seven), government agencies (n five), employers (n = four), laboratories (n = two), and
other sources (n = six). :

Of the 85 persons with reported illness who were known to have sought medical care, 45 (52.9%) were
treated in EDs, 35 (41.2%) were treated in physicians' offices, four (4.7%) were treated in employee he:
centers, and one (1.2%) was hospitalized. An additional 16 persons received advice from a poison-conts
center, and 15 did not seek medical care; information about medical treatment was not available for 17
persons.

Of the I33 reported cases of pesticide-related illness, 95 (71.4%) cases were assoc1atcd with
organophosphates, primarily malathion. Malathion alone was associated with 64 (67.4%) of the 95 case
37 (27.8%) cases were associated with pyrethoids, primarily sumithrin (24 cases) and resmethrin (10

cases) (Table 1).

+ Illness severity was categorized for all cases (4). One exposure was associated with illness of high seve:
(Tablc 2). When her neighborhood was sprayed, a woman aged 54 years was exposed to sumithrin, whi
passed through operating window fans and a window air conditioner. She had exacerbation of her asthn
and chronic obstructive pulmonary disease. The majority of the remaining cases were of low (65.4%) o:
moderate (33.8%) severity.

The majority of cases were associateci either with respiratory (66.2%) or neurologic (60.9%) dysfunctio
Other systems affected were gastrointestinal (45.1%), ocular (36.1%), dermal (27.1%), cardiovascular -
" (12.0%), renal-genitourinary (3.0%), and miscellaneous (28.6%).

Of 36 persons who were exposed at their workplaces (Table 1), 14 (38.9%) were insecticide applicators
and 22 (61.1%) were performing tasks that did not involve pesticide application. Seven (50.0%) of 14
applicators were exposed to sumithrin; of the other 22 workers, 11 (50%) were exposed to malathion, ai
five (22.7%) were exposed to resmethdn. Illness of moderate severity was more frequent-among
applicators (42.9%) than nonapplicators (27.3%).

Reported by: MP Mauer, DO, New York State Dept of Health. R Rosales, J Sievert, M Propeck, Texas
Dept of Health. A Becker, MPH, Florida Dept of Health. E Arvizu, M Hadzizanovic, MD, Arizona Dep!
Health Svcs. L Mehler, MD, California Dept of Pesticide Regulation. D Profant, PhD, C Thomsen, MP.
Oregon Dept of Human Svcs. L Baum, Washington State Dept of Health. M Lackovic, MPH, Louisiana
Dept of Health and Hospirals. J Granger, MPH, Michigan Dept of Community Health. GM Calvert, Ml
Div of Surveillance, Hazard Evaluations and Field Studies, National Institute for Occupational Safety ¢
Health; WA Alarcon, MD, EIS Officer, CDC. :

Editorial Nofte:

The findings in this report indicate that serious adverse outcomes potentially related to public health
insecticide application were uncommon. When administered properly in a mosquito -control program,
insecticides pose a low risk for acute, temporary health effects among persons in areas that are being
sprayed and among workers handling and applying insecticides. In this analysis, adverse health effects
were identified in a small percentage of the population in the nine states. Data about the actual number -

‘—p%
g';?"':v”é



Surveillance for Acute Insecticide-Related Illness Associated with Mosquito-Control Effo... Page 3 of 6

persons potentially or actually exposed were not available because insecticide applications were conduc
only in certain areas of participating states, and the boundaries of these areas were not available.

Malathion, naled, sumithrin, and resmethrin were associated with the majority of reported cases of acut:
insecticide-related illness. Malathion is an organophosphate insecticide that is classified as an acute
toxicity category III compound*. Although it is less acutely toxic than many other organophosphates,
adverse health effects have been reported by exposed persons (35). Naled is an acute toxicity level
organophosphate. Wher-combined with pipceronyl butoxide, resmethrin and sumithrin are highly effecti
insecticides that are of low-order toxicity to mammals, including humans; these pyrethroid products are
classified as acute toxicity category Il compounds and ha\e been associated with adverse health effect:

humans (6,7).

These insecticide formulations are registered by the U.S. Environmental Protection Agency for use in
urban areas for mosquito contro] and benefit the public by controlling populations of mosquitoes that
transmit diseases that affect humans. Reported symptoms associated with these insecticides were
temporary and included dermal, ocular, and upper and lower respiratory tract irritation and exacerbatior
conditions such as asthma. These health effects might represent irritant or allergic responses, to either ()
insecticide or its carrier (J,7,8). Anxiety about insecticide use for mosquito control also might have bee
responsible for symptorns in some persons.

The findings in this report are subject to at least three limitations. First, the number of reported cases is
probably an underestimate of the true magnitude of illnesses associated with mosquito-control efforts.
Affected persons who did not seek medical care or whose symptoms were not reported to a surveillance
system could not be identified; even if these persons had sought medical care, their illness might not ha
‘been recognized as insecticide-related, and even if they had received a proper diagnosis, their cases mig
not have been reported. Second, only nine states have pesticide poisoning surveillance systems, and the
data in this report might not be representative of the 41 states without such surveillance systems. Finall:
although all cases were consistent with case definition criteria, the possibility of false positives cannot t
excluded. Because clinical findings of pesticide poisoning are nonspecific, especially when of mild
severity, and no standard diagnostic test exists, some illnesses related temporally to insecticide exposur
might be coincidental and not caused by the exposures.

To reduce potential risks from insecticide exposure, CDC recommends the use of integrated pest
management strategies for mosquito-control programs that emphasize mosquito larval control, reductic
breeding sites (e.g., human-made collections of stagnant water such as unchlorinated swimming pools,
discarded tires or other containers, and bird baths), and judicious use of insecticides to control adult
mosquito populations when quantitative measures suggest an elevated risk for human infection or in
community settings when extensive immature mosquito larval habitats cannot be controlled (9,10). Wh
insecticides are used, public health agencies should inform the public when and where spraying will oc
and cormmunicate how to reduce the likelihood of exposure. To avoid direct exposure from passing spre
trucks, public health agencies should ensure that visible and audible warmings are made before spraying
Persons with exposure-related health concerns should consult their health-care providers. To prevent
exposures from improper application methods, tnsecticide handlers and applicaters should be trained in
proper insecticide handling and application methods and in the use of appropriate personal protective

equipment.
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TABLE 1, Nurmber and parcentage of persons with mquiluwor.\nlml insentivide—related ilineasss, by type ofinsecticide expas:
stale, a2y, siteof expasure, severity af #inees, and year —nine sialea®, 1999-2002 . |

1983 3000 S0 zwe Told
Chorapterlatic . Now {56} Mo, (%) No. () Mo, ) MNo.  (w}
Irspoticdn
Muaiuthien 22 (84.8) 3 (2.9 91 {8a.3} 10 (85.7) 84  [aa.1]
Malathien + pyrathrin 0 o (o] 2 {r.1) z (1.5
Malathicn + pyrathrald o Q o 2 (2.1) a. {7a
bl aterd o 4 {1axg) i5  [30.8} 4 [14.3) n 178
Sumifhnn 2 (7.7} 21 {za.0) a 1 3.8} - 24 (18,1
Rasmutiin D 2 (8.7) 1 (2.0 7 (55.0) 10 {7.5!
Fanthion 1 {as) o 4] 1 (3.8 2 {15
Cthert 1 a.8) 2 {6.7) 2 (4.1 1 .5} ] {4.5,
§tate '
Naer Yark 10 {38s) 22 {74.3) 28 (68.3) 1 (8.1} B2 [48.4
Texas g (338) 5 (1B.7) 2 (4.1) 15 (59.5) .3 (zzar
Fiorida -7 (289) 1 [{Xe)) 15 (808§ 5 (17.0} 28 (211!
Arizonk 0 0 1 (2.0) 2 (7.1} 3 ea
Califomia D .2 (8.7) o} .0 2 18!
Qragan a 0 a 2 C(z.1) 2 {14
Waghington a D ] 2 1) 2 (1.8,
Michigan a o 1 {2.0] 1 (08) 2 {15
Lavistena a a 1 (2.0) D 1 {08!
ax ’ ’ :
Male : 15 (§7.7) 18 (.o} 18 (@0.8) 13 (48.4) Bl (46H -
Famela 1" [42.3) 12 (40.0) a4 (€8.4) 15 (=.8) 2 [§r
Sila of ExposMra :
Public araa & (@0.7) B (20.0) 35 {71.4) -1 (s8.8) - e  [45.1)
Hana ) B (2a.) 1 @s.7) ] (19.4) : (22.8) 24  (25.4!
Workplaca 12 [482) 12 (40.0) a g.1) ] (32.1) a8 (274,
Ofher ! 1 (3.9) 2 3.1 i} 3 {28
Savadtyd )
Righ . Q . 1 (3.8) o] 4] 1 0.8
Modemte 1 (42.0) 16 {80.0) TN (22.5) 5 (17.8) 15  (3r8
Loa 18 {877) 11 (88.7) a8 (72.8) 23 (a2.1) g7 (es.a,
Total 28 (10.5) . au (22.8) L' (aa,az ad {21.6) 183 {100.9,

= Anizona, Galiformnia, Florida, Louislang, RMichigan, Mew Yok, Oregon, Texas, and Wnshmgton
tChlr.wp;,rrlfos fn= onQ) parmethrin {n = ene), matrolaumn hydrocnrbcns {n= t',m} pyrethrins {0 = ane), 8nd iamaphos (n = ona).
¥Dsfined by using tha Severity ndpx for Uge in State-Basad Survalfanca of Acuta Pesticids-Aalated liinass and Injury (4.
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TABLE 2. Number and peroentage of persons with mesnuito-tentyol inseglicide—related ')lne..aes by type of inzectioide expoat
age group, and eeverity™ al illness ~nine statesT, 1999-2002

High Elotlarate Lax Tod
Chamacarietio pa, (36} Mo, (35) Mo, [} Nao {u6)
Inssnliclda
Malsihion 0 18 (40.0) 48 (82.8) B4 {4%.1}
Malsthon + pyrathrin 0 a 2 (2.a) 2 (1.5)
Malaihon + pyrethrdd ) 1 {2.2) 1 (12) 2 {1.5)
Malad o 4 (a.5) 10 (21.8) 23 {17.3)
Sumithifin 1 {100.8) 13 (40.0) 5 (5.8) 24 {18.1)
Resmathrin a - 4. (8.8) a (8.8) 10 (7.5}
Fantition Q ] 2 (2.3) 2 (1.6%
Olhar Q o a (6.8) e [+.5)
Age grovp (yrs)
i8] 0 1 (2.9) D 1 (0.8)
8-1@ 0 7 (15.6) 22 (25.3) 249 {21.8)
20-an 0 13 (28.8) 21 (24.1) 33 {25.5)
40-59 1 (100.0) 22 {48.9) a3 (@+.8) 5B {42.1)
280 o : 2 (4.9 B (8.9) 8 (2.0}
Unknoan o il 5 (5.8) 5 {3.8)
Tatal 1 (0.8) 43 {13.5) ar  {(65.4) 133 (1000}

* Dafined by using tha Sevarity Index for Usa in Stata-Basad Survaillznca of Acuta Pestciie-Ralatad lliness and Injury {4).
Adzomy, Galilomize; Florida, ( tuisiana, Michigan, Maw Yook, Oragon, Texas, and Wasltingtea
3 Chlompyritas (n= ons) permathrin (n = ona), patralaum hydrocesbans (N = to). pefemnns (n oro), and tamaphos (n = cna).
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Original Articles

Surveillance Systems for Pesticide Intoxications

ANA MARIA OSORIO, MD, MPH

The intent of this artcle is to provide an overview of sur-
veillance systems dealing with pesticide intoxications. Sur-
veillance, medical monitoring, and the components of a
surveillance system are discussed. Information is pre-
sentcd on how to make a diagnosis of environmental or
occupational pesticide intoxication, examples of different
case definitions, and the steps in investigating a pesticide
disease oucbreak. Examples fram various countries are
used to illustraic acuie pesticide intoxication surveillance,
pestcide exposure surveillance, and medical monitoring
of pesticide-exposed workers, Finally, a list of informa-
tional sources for pesticide toxicology, mmedical diagnosis
and treaument, and surveillance data is provided. It is
andcipated that this informadon will assist those indwvidu-
als or organizations sceking to develop such 4 system, eval-
uate an e¢xisting system, or gain a better understanding of
dawa derived from such systems. Kzy words: pesticides; sur-
veillance systems; toxicology.

INT J OCCUP ENVIRON HEALTH 2002;8:1-13

epending on the overall goal of the system, sur-

veillance can be interpreted in various ways.

Definitions for both general and occupational
surveillance are illustrated in citations from the
National Institute for Occupational Safery and Health
(NIOSH) and the International Labor Organization
(ILO), respectively:

Public health survcillance is the ongoing system-
atic collection, analysis and interpretation of
health data essential to the planning, implementa-
pnon and evaluation of public bealth practices,
closely integrated with the timely dissetnination of
these dara to those who need v know, The final

Recewed from the U.S. Esvironmencal Protecuon Agency-Oifice
of Pesnaicde Programs, Washington, DC.

The eondusions isd epinions expressed heren are thase of the
author and dn nat necessazily represent the views and policies ot the
LS. Envitonmentd Prowcuon Agency.

Address correspondence and reprint requests o Ana Maria
Owno, MD, U S, Environmental Protecvon Agency-Oftice of Pesu
cude Programs, 1200 Pennsvlvania Ave NW (73506C). Washingion DC
an16y, U S.A; telephone: (703) 305-7666; lax: (V03) 3082962 o
mail <Osono AnaMana@epua.govs.

link in the surveillance chain is the application of
these data to prevention and conrmrol. A surveil-
lance system includes a fuanctional cupacirty for data
collection, analysis and dissemination linked to
public health programs.!

Occupational health surveillance is the ongoing
systematic collection, analysis, interpretation and
dissemination of data for the purpose of preven-
tion. Surveillance 1s essential 10 the planning,
implementation and evaluation of occupational
health programs and conirol of work-related ill
health and injuries and the protection and prono-
tion of workers’ health. Qccupational health sur-
veillance includes workers’ health surveillance and
working environment surveillance.®

These definitions illustrate some of the different
auributes associated with surveillance systems: monitor-
ing of health outcomes versus hazardous exposures, col-
lecting information for a general population versus med-
ical monitoring of a worklorce, systems that focus on just
environmental or occupatonal health conditions, and
tase ascerminment that may include aclive collecnon of
health data and/or passive receipt of case reporis.

For the purposes of this review, the term surveillance
refers to the ongoing standardized svstem of duta collec-
tion, analysis, interpretation, dissemination and, where
appropriate, follow-up intervention for a given health
oulcome {in this case, pesticide intoxication). Surveil-
lance systems are used for planning, implementing, and
evaluating public health intervenudon and control pro-
grams. On a smaller scale, certain components of a sur-
veillance system may he applied to a specific workplace
populatdon {which is referred to as a medical monitor-
ing program). Furthermore, al) surveillance systems
should be periodically reviewed to ensure their optimal
performance and uselubness. Examples of both environ-
mentl and occupational pesticide intoxication survell-
lance from various countries are highlighted. The scope
of this review focuses un the general public health sur
veillance modlel for pesticide intoxications, with a brict
discussion of medical monitoring of pesiicide-expase!
workers and the monitoring of pesticide exposures.
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COMPONENTS OF A PESTICIDE
INTOXICATION SURVEILLANCE SYSTEM

The key components and evaluation aspects of a public
health surveillance system have been described by the
Centers for Disease Control and Prevention in prior
documents.™ Furthermore, surveillance systems tend
to detect mostly acute intoxications (with clearly
defined exposures and rapid vnset, subsequent dis
case). This is due 1o the difficulty in detecting the rela-
tively long lag time between exposure onset and overt
symptoms involved in chronic and long-term health
conditions such as cancer. Adapting the general public
health model, one would consider the following
aspects of a surveillance system for acute pesticide
intoxication (API):

Public Health Inportance of API

Description of the extent, severity, and prevenmbility of
AP! for the surveillance target pupulaton. Is there a
large number of known incident or prevalent cases? Is
there a high disability or morality rate for AP] among
certain segmenis of the populason? What are the lost-
work days among occuparional cases? Are there effective
interventions that can prevent morbidity and mortaliry in
this population? With API. access to heulth care providers
farniliar with pestcide-related disease may be « factor.

API Surveillance Description

* What are the objectives of the system? These may
include detecting outbreaks, moniloring trends,
generating hypotheses about APl etiology., soliciting
participanis for research studies, and evaluating
intervention efforrs.

¢ Define the term “pesticide.” The U.S. Environmen-
tal Protection Agency defines a pesticide as a sub-
stance o control pests such as insects, fungi, weeds,
rodents, nematodes, algae, viruscs, and bacteria.
Soine systemns may want to focus on only a subgroup
of all possible pesticide compounds.

* Describe the API case definition. The definilinn will
usually include details about person, time, and place
characteristics that will indicate an individual as a
surveillance APl case. These fuctors may include:
pesticide exposure history, geographic restriction,
time period, clinical symproms, physical findings,
laboratory results, and environmental sumpling.

» What is the overall organization and tlow of infor-
maton. Figure 1 provides a flow diagram of « typical
APLsurveillance system.

e Describe operation and components of systern: target
population, geographic catchment area, ime period
for data collection, nppe of intormaton collected, data
sources, storage and security of data. analviic methods,
paiiodicity of reports, and dissemination plag.

Usefulness of the API surveillance system

What actions have been taken as a result of data from
the surveillance system? Have results been used 1o
muke public health decisions or influence public
health policy? Any other anticipated uses of the API
surveillance system?

Evatuation of the AP] Surveillance System Autribules

Simplicily of structure and ease of operation. Manageable
amount of information needed for case definition,
reporting sources are few in number and easy to under-
stand, simple daw transmission and receipt of case
reports, minimal staff training requirements, simple
data analysis, reasonable number of case informarion
users, and ease of information dissemination.

Flexibilily. Ability to adapt to changing information
nceds or operating conditions.

Acceptability. Willingness of individuals, organizations
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Chart i—Analysis of sensitlvity and predictive value positive for acule pestlcide Intoxication (AP1) surveillance
system.

True AP| Case True Non-case Total
Surveillance AP| case A B A+B
Surveillance non-case C D C+D
Tolal A+C B+D A+B+Ca+D

Sensitivity of case reporting = A/ (A + C)
Predictive value positive (PVP)= A/ (A + B)

and agencies w participate in system (e.g., physician,
laboratory, or hospital reporting rates).

Sensitivity. Case reporting sensitivity is defined as pro-
portion of API cases detected by the surveillance
systemn (Chart 1).

Predictive value positive. Proportion of persons identi-
fied as cases that really do have APl (Chart 1).

Representativeness. Compare characteristics  of
reported APl cvents with all such acrual events. The
total number of APIs in a given population is often not
known but general descriptive information ubout the
arget population may be helpful: age, socioeconomic
staruws, geographic location, and namiral history of API
(latency period, exposure route, and fatality or perma-
nent disability outcome). In addition, a comparison of
multiple data sources can identify tvpes and degrees ol
underreporting. For example, comparing doctors’
reports with those of poison control centers, laboratory
records, hospital discharge records, or workers' com-
pensation information might be helpful.

Timeliness. Can be assessed by determining time
needed to complete each step within the API surveil-
lance flow diagrams (Figure 1). Also important is the
timeliness of the overall systemi. This can be evaluated
bv determining how quickly information is made avail-
able for API control and prevention efforts.

Resources Used lo Operate System

What are the personnel needs, required equipment,
and other operaling costs?

Overall System Evaluation

Is the API surveillance systerm meeting its objectives
and operating in an efficient and useful manner?
Should any aspects of the system be 1nodified?

ASSESSING THE RELATIONSHIP BETWEEN
DISEASE AND AN OCCUPATIONAL OR
ENVIRONMENTAL PESTICIDE EXPOSURE

API surveillance systems depend mnostly on clinicians’
reporting of cases, so it is critical for health care providers

to accurately diagnoses pesticide-rclated health condi-
dons, especially the more readily detected acute intoxica-
tions. Because pesticides are often associated with non-
specific medical complaints {(especially in the early stages
of intoxication), it is very useful to link the gaditional
medical review of organ systems with an exposure history.
Examples of interview questions for pediatric and adult
exposure histories can be found in the text, Recognition
and Management of Pesticicde Poisonings.?

In evaluating the association of a given pesticide
exposure in the occupational or general environmental
setting and a clinical condition, key quesdons 1o con-
sider include:

» Are the symptoms and physical signs appropriate for
the pesticide being considered?

» Are there co-workers or others in the surrouncing
environment (e.g., farm, residence, school, neigh-
borhood and non-farm workplace) who are ill?

* Do the timing of the exposure episode and the onsct
of health problems make sense?

¢ Is there confirmation of physical exposure 10 the
pesticide (e.g., history of activity with direct pest-
cide contact, dermal residue sampling, proven pesti-
cide contamination of work clothes or other per-
sonal protective equipment)?

¢ Isthere any record of environmental monitoring data
(e.g., crop residue, air, soil, or water pesucide tests)?

» s there any record of biologic monitoring results?

¢ What is the biologic plausibility of the resulting
health effect, given the exposure scenario?

* Can one rule out other non-pesticide exposures or
pre-existing health problems?

A concurrent non-pesticide exposure can either
have no effect un, exacerbate, or be the sole cause of
the health condition under study. It is inappropriate to
aulomaticallv eliminate accupational or environmental
pesticide exposure as a possible conuibutory factor
when underlying or concurrent non-pesticide expo-
sures exist. Consultation with an occupational and envi-
ronmental health specialist may be necded tor those
palients with complicated mixed-exposure scenarios or
mulliple concurrent disease situations.
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INVESTIGATION OF A PESTICIDE 3.
INTOXICATION OUTBREAK

One important activity in an AP] surveillance system is
lo rapidly identify and investigate outbreaks or disease
clusters. These investigations can be quile dme-con-
suming and requirc a team approach with various
health and safety professionals. Thus, a protocol is usu-
ally developed with acuon criteria for when a follow-up
investigation should occur. Action criteria are further
discussed in the section on API surveillance examples.
The following outline covers the major steps involved
in investigating an API outbreak:

1. Medical diugnosis

¢ Formulate a tentative medical diagnosis

» Confirm diagnosis of identified cases

* Review medical records (clinic, hospiral, company)

» Review any biologic tesis (e.g., cholinesterase actv-
ity, parent or metabolite levels)

» Review decontamination procedure for the patient,
facility, and Lransport system

* Consult with treating health care providers

* All of these initial cases represent the group of
“index cases”

2. Identify unrecognized cases

¢ Interview cases and other exposed individuals

¢ If feasible, interview non-exposed individuals as pos-
sible comparison group.

* Inierview health care providers at clinics and hospi- .
wals in area of outbreak to detect any other cases

« If this is an occupational setting, then conduct inter-
views with co-workers, company management, and
union representative (if unionized workforce). Also, 6.
intervicw company medical care provider and deter-
mine whether any medical monitoring exists for the
pesticide-exposed workers.

API case definition

Develop working case definition, which will include
the following aspects: 1) exposure setting: pesticide
type, populalon group, location and time period, 2)
expected physical signs and symptoms, and 3) peru-
nent biologic or environmental tests.

The Recognition and Management of Pesticide Poi-
sonings text is a good resource for determining
health effects of pesticides.®

Table 1 conrtains an example of a case definition
used for a recent pesticide intoxication outbreak in
Central America.

. Exposure information

Evaluate the following outhreak information: pesti-
cide formulations involved (concentration and phys-
ical form), timing and duration of exposure, deliv-
ery system, personal protectve equipment used,
weather conditions, and general circumstances of
the exposure event.

How many individuals were involved (include pest-
cide applicators/handlers and bystanders)

Inspect any machine/apparatus used, original pesti-
cide conuiners/labels, ‘and personal protective
equipment, if available.

Review past pesticide application log, biologic mon-
itoring records, and environmental sampling results
(e.g.. leaf or surface residue testing).

5. Chearaclerize cases

Create a line lisdng of index cases, additonal cases,
and exposed individuals. Table 2 illustrates the line list-
ing created for the banana worker outbreak example.

Epidemic curve

Plot out the incidence on a graph comparing
number of individuals defined as number of cases
versus time representing symptom onset.

TABLE 1 Example of a Case Definition Used In a Recent Pestlcide-Intoxication Outbreak

A cose Is defined os a farm worker who was present during a recent half-agay applicotion of a carbamate pesticide
(Temik) af 0 banana plantchon AND who has one or more symptoms consisient with cholinesterase inhibition (see
table below). Fer those workers recelving medical attention, reversibility of symptoms after oftcpine treatrment pro-

vides confirmarion of cholinesterase inhib:ton.

Pcss.ble physical signs ond symptoms associated with cholinesterase inhibiting pesticides (organopnosphate and

corbamate compounds).®

Cctegory of Health Effect Physical Signs and Symptoms

Early onset Haadache. nauseaq, diziness, hypersecretlon

More severe. Iater onset Muscular twitch/fasciculations, weakness, tremor. incoordinalion, vomising,
abdominal cromps, diarrhec

Qcuiar Miosis

Neuropsychictne Anxiety. restlessness, depression, memory loss, confusion, toxic psychosis

Respiratory Bronchorrnea, bronchospasm, pulmancry edema, respiratory depression ond
crrest

Carcovascular Brooycarcha and sinus arrast, tfachycarcia and nypertension, myoczrdiocothy

Advanced neurolcgic Loss of consciousness, Incontingnce, convulsions

s s
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TABLE 2 Example of a line Listing of Subjects for an Outbreok Investigation among Banana Workers Invoived in

, pasticide Applications’
- Activity
R Age Job Onset of SyTptoms at Time of
Name (y=ars) Trtle Symptoms (5x) Treatment Exposure PPE Uset
P Workar 1 27 Backpack  End of Dizzy. weak, Atropine Applying Yes
opplicaior  opplicotion ciarrheao, response, Temik
vomiiing hospital x 1 day
> Worker 2 21 Backpack 30 minutes Severe NMone Applying Yes
applicator  ofter applica- headache Temik
. ton ended
Worker 3 31 Backpack  Within 1 hour  Dizzy. weak, Afropine Applying urknown
> opplicator  of end of diairchea, response. Temik
application nauseq, hospital x 1 doy
‘ vomiting
Worker 4 24 Backpack  Within 1 hour  Dizzy. anorexia,  Atropine Applying Unknown
applicator  of end of abdominol pain, esponse, femik
" appllcation diarrhea hospital x 1 day
Worker 5 Urknown Backpack Within 1 hour Nausea Observedin ER  Applying Unknown
- applicator  of end of tor opprox. Temik
application 5 hours
v Worker 6 Unknown Backpack  Within 1 hour  Nousea Observed in ER Applying Unknown
opplicator  of end of for approx. Temix
_ application » 5 hours -
Workers 7-15 Approx.  Backpock No sx reponied No sx reported None reported  Applying Unknown
20-40 aopplicator Temik
. “All exposed workers were mals ong of Hisponic ongin. Backpack applicotion of Temlk (o carbomate nematocide) occurred tor
approximately live hours paitly dufing heavy roins.
* tPPE = personal protaciive equipment used by worker. incluging boots, overatls, cartndge mask, and gioves.

» Figure 2 plots ouc the epidemic curve for the banuna
worker outbreik.

i

. Dose-tesponse relationship

= Determine severity of cases and compare with inten-
sity of exposure. In this way, ene can determine
whether a dose—response relationship exists (cases
with higher levels of exposure also have more severe
clinical presentations). For the banana worker
example, there was insufficient intormation about
the individual pesticide exposure to ullow a more
detailed categorization of exposure level.

holders (e.g., workers, community resicents, com-
pany representatives, medical communiry, govern-
mental agencies).

¢ This report should clearly swte the extent of the dis-

case, the etiologic factors, and how o prevent or
control the present exposure situation, as well as
make recomnmendutions for wavs to prevent such
cpisocles in the future.

While all individuals evaluated should receive their
personal test results, one needs to ensure that all
public veports and communications wirh stikehole-
ers maintain the confidennality of the participanus.

8 Incidence rale

s Derive an incidence rate for the outbreak: (Nnmhber
of cases/Number of individuals exposed) X 100. In
the case of the banana worker episode, the inci-
dence rawe is 10% ((6/15 ) X 100). Even if one
accepts onlv cases that were reported by clinicians,
the incidence rate is stll quite bigh ar 53.3%
{(5/15) x 100).

* Finally, one can compare the outbreak incidence
with the general population incidence andd conduct
a test for statistical signiticance 10 assess whether this
elevated rate is likely 1o be real ar due o chance.

Y Repor!l wnth recommendations for intervention
» Summarize ol the intormaton gathered during the
vestizanon in ateport and present to all key stake-

ACUTE PESTICIDE INTOXICATION
SURVEILLANCE EXAMPLES—UNITED STATES

California Pesticide Illness Surveillance Program

California has required physician reporting of pesti-
cide illnesses since 1971, Pesticide is detined as anv sub-
stance that controls pests such as iusects, fungi, weeds,
rodents, nematodes. algae, viruses, bacteria, or adin-
vants (substances added tn enhance the efficacy of pes

ticides). Phwsicians are required to report any suse
pected case of pestcide-related illness o1 injury by
telephone 1o the local health officer within 24 hours of
examining the panent. Data sources fon the Pesticide
Iihiess Surveillance Program inclhuede: (1) the Pesnode
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Figure 2—tpicemic curve for bonana worker outoreak (6
cases/ )5 exposed workers).

Itiness Report filled out by the health ofticer receiving
the doclor’s case report, (2) the Doctors' First Report
ot Occupational Tllness and Injury, which is required
for worker's compensation claims, and (3) the Califor-
nia Poison Control System, whereby poison contrul
staff A1l out a case report for physicians calling for assis-
tance with a pestcide case.”

The county agricultural commissioner iy responsible
for the investigation of all pesticide-exposure incidents in

his or her area. Specialized state-based laboralories pro-
vide analytic assistance for the pesticide-exposure investi-
gations.” Criteria are used to indicate a high priority inci-
dent needing immediate attention: human health effects
(dearh, hospitalized cases, or episode with [ive or more
medicallv diagnosed ilinesses), special incidents (involve-
ment of neighboring states or Mexico), environmental
effects (special air, water, 2nimal, and land contamina-
tion scenarios), and property loss or dumuge (depending
on extent of financial loss). Yearly summary reports high-
light important investigarive findings.

Table 3 illustrates results from three years of API sur-
veillance, 1997 through 1999. There were 4,916 cases
evaluated as being pesticide-related, with 80 (2.3%)
hospitalizations and seven (0.2%) deaths. The majoritv
of the cases presented with systemic symptoms (64%])
and involved occupational exposures (82%). Two of
the most common activilies at the time of exposure
were pesticide application (23%) and ficld work
(15%). For agricultural cases, the individuals tend to be
predominantly male and younger in age than other
cases (Figure 3). For the period 1982-1998, the most
common pesticides involved in occupational episodes
were sodium hypochlorite, chlorine, and chlorpyrifos
(for systemic effects), and sodium hypochlorite, qua-
ternary ammonia, and propargite (tor eye and dermal
effects) (Table 4). The non-occupational cases had
metam-sodium as the most common pesticide expo-
sure, partly due to a large environmental outbreak.

TABLE 3 Selecled Data from the California Pesticide lliness Surveillance Program for the Three-year Period

1997-19%97°
1997 1998 1999 1697-1999 Period

Total reports received 1.806 1,481 1.629 4916
Pesticide-related ccses® 1,319 998 1,201 3.518 (72% of all reports)
Caregory of cases’

Definite 261 216 195 672 (19%)

Probable 4631 405 4635 1.671 (48%)

Possible 427 377 kyal 1.175 (33%)
Hospitatizations 20 26 34 80 (2.3%)
Fotalities 1 2 4 7 (0.2%)
Health effects of cases

Systemic 815 574 851 2.240 (64%)

Eye 247 229 N 867 (19%)

Skin 220 “77 i4) 538 (15%)

Eye cnd skin 37 18 18 73 (2%
Crcumstances of exposure

Agncultural exposure 545 366 855 1,466 (42%)

Occupatonal settng 1,188 914 804 2.876 (82%)
Seected actvities at me of exposure

Mixing/locding pesticides 118 84 67 266 (8%)

Pestiz.de apgicahon 328 231 200 809 (23%;

Field work 208 17¢ 134 512 (15%)

Commoaity packing/processing 25 33 92 150 (4%)

‘Pest:cias-rela‘=a inaccres *hal *he relatonsh.o tatwesn pest.aide exposure and resuliing s/7npioms was ong of the following:

Definte—rRigh degrae of coreanon wih bo*n medicsl eviaence (2 g. cholnesterase inniosoN, pasitve a.ery test, sgns
apserved by clivcian) and prysica: evicence of exposure (e g.. environmentol or 910 0GiCA) SomMpies SAd expeosura »story)
Pronable—Relnnvely nigh a2gres of correlonan with ether medical of pnysical evidence beira nZorc usive or Lravailche
Possble—Some cegree ol corelatan w th bolr menicol gnd oryscal ev-dence irconclusive or uncvaiable
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figure 3—Age and gender (biock bars = maie. white bors = femole) distnbulion of cases related to pesticide exposures other than
cni:microbiols, Caiifornia Pesticids Yiness Surveiiionce Pregrom, 1997-1999. Total of 3.200 caosss represenied (318 missing oge.

gender, or ogricultural status information).”

All ¢f the coses showing the following fypes of strengih of reloflonship between pesticide exposure and resulting symptoms
are included: definlie—Migh degree of correlation with bolth medical evidence (e.g., cholinesterase Inhibltion, positive ollergy
fest, slgns observed by clinician) and physical evidence of exposure (e.g.. environmentol or biological samples ond exposwreé his-
tory): probable—relatively high degree of carrslation, with either madical or physical evidence being inconclusive or unavailobls;
and possible—some degres of corrglation with both medical and physical evidence inconclusive or unavailable,

Due to the exrensive nature and long duration of
this surveillance system, the API database has been
used extensively in health policy development, rule
making, research, risk assessment, intervention pro-
grams, 2nd evaluation efforts. Several problems exist
which may potentially cause underreporting of certain
API cases: lack of physician recognition of APls; subtle
and early manifestitions of APT may not cause an indi-
vidlual 10 seek medical care; some residents or workers
lack medical insurance and do not seek medical care
until severe symptoms develop; some residents or work-
ers lack residency documents and do not teel empow-
ered o complain about health problems or seck med-
ical care; som¢ incdividuals are binational and receive
mecical altention in lheir nalive country (e.g.,
Mexico); and the migratory nature of some individuals
do not allow follow-up or contnuny of medical care
that would help the medical dingnosis of more subtle
or chronic disease. Wirh respect 1o the swveillance
systen, some question the strictness ol the case delini-
tion that may ciscard some cases that may be true APTs,
Language and culrural barriers ag the employer, med-
icul community, and surveillance statt levels mav pase a
problem in light of the diverse populationin Culifornia
(espedially wmony high-risk groups), and some of the
r.an-prionry investigations lzke a Jong time 1o he con-
ducted and may compramise the datu collection.

SENSOR=Pesticides Program

The Sentine! Event Nouhcation System fur Occupa-
tiemal Risk (SENSOR) i 2 prozram admimsteced by
NIOSH 1o build and mainwin occupational ideess and
mjury sirveillance capacity withan stete heaith depart-

ments. The SENSOR-Pesticides program hax 4 focus on
API and includes the state heath deparunents of the tol-
lowing states: Culifornia (this program is different from
the California Department ol Pesticide Regulation pro-
gramn described in the prior section), New York, Texas,
Florida, Oregon, New Mexico, and Washingtlon). The
first three sute programs are co-funded by NIOSH and
EP4, Florida and Oregan are funded solely by NIOSH,
and the last owo states have seif-funded programs but
are considered partners in the overall SENSOR-Pesii-
cides program. The goals of SENSOR-Pesticides
include: 1) abulation of API cases, 2) in-depth investi-
gations for case confirmation, 3) development of inter-
vention programs art selected industries or for cerutin
pestcide hazards. 4) drely idenrification of outbreaks
and emerging pesticide problems, and 5) develapment
of & national aggregazed APT data base !

The reporuing sources fur SENSOR include physi-
cians’ reporis, hospital discharge records, potson con-
ol center data, laboratory reports (cholinesterase
tests), mortality data. und worker’s compensation
records. The SENSOR-Pesiicides program hus devel-
oped various surveillance-related products for use by
participating states: standardized pestcide-reluted ill-
ness case debininon, fist of standardized reporting vari-
ables, and database sutovare (entitledd SPINER) to col-
lecta core set of variables on each case. Table 5 coantains
the vearly incidence dan tor the SENSOR sizte pro-
grams. It is interesting to compare the 1998 dati from
the California SENSOR and Caltfornia Pesticide Hlness
Surveillance Programs. The SENSOR program idemi-
lied 289 occupational pesticide-related cases (defimie,
probable. and possible classiflication), while the Luter
progriii had UI4 case. ‘aiso with defintie, p!-)l).'ll’lll.‘.
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and possible designaions but interpreted differently).
The California Pesticide Illness Surveillunce Program
detected over three Umes as many AP] cases due partly
1o a different case definition and classification but this
could also be related to this system's more exiensive sur-
velllance inftasuucture with the ability to conduct inves-
igations on nearly every case report. On the other
nand, since all SENSOR srates use identical case defini-
ions and classificadons, the possibility of combining
results across several states is very promising.

ACUTE PESTICIDE INTOXICATION
SURVEILLANCE EXAMPLES—INTERNATIONAL

WHO Acute Pesticide Intoxication Data Collection

Asimple format for collection of data on acute pesticide
intoxication has been developed by the International

Program on Chemical Sulety, World Health Organiza-
tion.”* To develop the survey instrument and a guid-
ance document, workshops on harmonization of data
collection on pesticide intoxications were held with key
stakeholders. Furchermore, [ield esting of the survey
instrument in selected countries was conducted. Cur-
rently, harmenized case data collection using the pro-
posed method is conducted in selected regions of coun-
tries in Southcast Asia and the Western Pacific Region.
The overall abjective of this project is to estimate the
extent of human pesticide exposure and poisoning in
selected regions/countries with a view w0 implement
preventive and education strategies to reduce morbidity
and mortality from pesticide poisoning.

The guidance document for the project purticipants
includes information abour objectives, study clesign,
coordination, implementation, snd budget ronsidera-
tions. The mnain sections of the one-page pesticide-

TABLE 4 List of Pesticides Associated with af Least 100 APi Cases Identilied by the Calitornla Pasticlde lliness

Surveillance Program, 1982-1998.

Systemic Eye/Skin
Definite/Probable Possiole Defnite/Probcble Possible Total
Ir occupatonal settings
Sodium hypochiorite 847 243 1711 215 3.01¢6
Sulfur 118 114 326 492 1.050
Quaternary ammonio 46 30 717 64 857
Chioring 5831 Q9 8 75 803
Crilorpyrifos a41 289 113 44 787
Propaigite 19 20 490 150 679
Glyphosate 32 76 354 182 614
Diczinon 188 W67 45 29 449
Malaihion 187 1¢4 43 18 349
Clutaracehyde &7 22 235 17 33
Propetamphos 156 82 8 4 250
Cyanuric ocid 68 13 142 23 246
Methyl bromide 66 55 86 10 217
Metam-sodium 103 20 71 18 212
Meathomyl 94 49 20 22 205
Phenolic disinfectants 15 10 153 16 194
Aluminurn phosphide 100 a7 6 28 181
Caicium nypochlorie 7] 19 49 13 169
2arathion 75 &9 % ) 158
Mevinphos 4 68 0 5 157
Cyfluthin 82 3 1) 16 144
Dimethoote 73 35 17 10 140
Propoxur 55 a6 28 8 137
Creosote 8 2 82 27 116G
Parcguai 15 25 59 13 112
In non-occupational setting

Metam-sogium 341 83 54 2 480
Dicz.non 73 39 a iy 124
Crlorpyrfos 57 ) 3 ] 121
Malathion 87 22 Q 1 1i9
Chlorire o%} 12 8 0 114

‘Tnesa ceses wera dorermired o be defintely. probcbly, of possoly e'ated to pesticide 2xposure '© Strength of relctonship

mehazen paestic.d: cxposure and resutng syrrproms

Defn:te-r«ngh (Jer;f:,r’ of correlation with Hotn 'nedlcal evidence {e 3. cnoiznes‘ercse |n’\ibi‘ion, oasinve alargy 1esr, SIZNS

il M gﬂ :!ﬁgrﬂn c, felats =Ic' oAVt ig] -=-fh9f n‘ﬂc ccior my. cole
P\, ssinie—So—a cngrnp of corraizhon, witr 0o maccal ard nhyscal esderce inCorSiusve or Lhgvailabe.

lden"F‘ Deaing ‘*f‘\.rf't_s ve or uf‘ova oble

3 « Osono
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TABLE 5 Occupatlonal Acute Peslicide Intoxication (API) Cases Reported by Each SENSOR State*®

Caose Total
Closslficationt Arizona¥ Californio Florida New York Oregon Texos (% of all cases)
Definite 1 14 67 7 0 12 103 (14%)
Probable 1) 138 22 5 2 7 180 (25%)
Possible 15 135 79 3 25 135 392 (53%)
Susplclous 0 53 3 1 13 0 60 (B%)
Total 22 342 171 16 30 154 735

*Figures represent 1999 dota except for California with 1998 dato. '

tCase definition: an acute onset of symploms dependent on the formulation of the pesticlde product and involving one or more
systernic symptoms or signs, dermatologic effects, and ocular effects. It available, laboratary data may contrm ciagnosis of AP,
Furthermore, o case is reportable to the nationaol survelllance system when there i documentation of two or more new adverse
health effects ihat are temporally related 1o 0 documented pesticide exposure and consistent evidence of o causal relationship
berween Ihe pesticlde and the health effects based on the known toxicology of the pesticide. The case classlficotion is complex

and depends on the extent of exposure, health effects, ana causal relalionship.

$API surveillonce In this stote was self-funded

exposure record include information about exposure
time and place, source of information, patient derails,
circumstances of exposure, main activity at time of
exposure, location of exposure, route of exposure,
product identity, chemical type, medical management,
severity rating, clinical outcome and final overall com-
men. The poisoning severity score is derived from an
extensive matrix that looks at type of organ system
involvement (gastrointestinal, respiratory, nervous, car-
diovascular, hepatic, renal, hematologic, dermal,
ocular, and muscular) to then provide a score of 0
(none = no symptoms or signs), 1 (minor = mild, tran-
sient, and spontaneously resolving symptoms or signs),
2 (moderate = pronounced or prolonged symproms or
signs), and 3 (severe = severe or life-threatening symp-
toms or signs). An adapration of this pesticide exposure
record was used for a recent nationwide survey of acute
pesticide intoxications in Belize and proved to be quite
usetul in obuining key information in a standardized
way from medical records and health care providers.

Belize—PLAGSALUD Project

Belize is one of seven countries participating in the
Occupational and Environmental Aspects of Exposure
to Pesticides in the Central American Isthmus project
(PLAGSALUD). This program is funded by the Danish
International Development Agency (DANIDA) under
the technical execution of the Pan American Health
Organization {PAHO)/World Health Organization
(WHO). PLAGSALUD programs are carried out in
conjunclion with the heulth ministries and other
related governmental and nongovernmentz! organiza-
tions within the respective countries. ln 1994,
Nicaragua and Costa Rica were the first countries to
participate in PLAGSALUD. An expansion of the pro-
gram to the remaining Central American countries
occurred in 1997: Belize, Panama, Guatemaia, Hon-
duras, and El Salvador were added.

The goal is lo implement surveillance svstems for
detection of APIs and strengthen national capacity (o

respond to pesticide problems. Recently, the author
was involved in a survey to estimate the overall preva-
lence of APIs and to determine the degree of case
underreporting for the two highly agricultural districts
where surveillance occurs. Belize has 240,000 residents,
with approximately 21,400 persons (9% of the popula-
tion) involved in agricultural activities. The country is
highly agricultural, with this industry contributing 15%
of the gross domestic product. The API surveillance
systern has been operational in Cayo and Stann Creek
Districts since 1999. In 2000, there were 22 API cases,
including two falalities (annuai incidence rate of 2.9
cases/ 10,000 residents). In June 2001, a questionnaire
survey of the country was conducted with sampling
from three pesticide-exposure risk surata: high (vector
conrrol and quarantine officers, farin workers, farmers,
pest-control workers, pesticide handlers and applica-
tors); medium (rural residents living close to agricul-
tural aciivity); and low (remaining rural residents and
urbun dwellers). The standardized interview asked
about demographic data, current work and home char-
acteristics, exposure to pesticides, and any associated
symptoms, medical visits, or hospitalizations. A total of
1,059 questionnaires were completed: 294 high-, 441
medium-, and 324 low-risk individuals. In addition, API
records from the major hospiuls and clinics were
obuained using an adaptation of the WHO pesticide
exposure record form. Data analysis is currently under
way to derive estimated national and regional inci-
dence rates for APL, as well as to compare AP cases
idencified from the surveillance systemn, clinical /hospi-
tal records, and the questionnaire survey. Recommen-
darions will be made lfor improvement of the API sur-
veillance system, intervention measures, and usefulness
of this model for other countries in Central America.

South Africa—Evaluation of Pesticide Poisoning
Swrveillance

A recent example of an AP| curveillance evaluation was
conducted for the system in the Western Cape Province
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of Svuth Afnca.'* In Soudr Africa, pesticide intoxica-
tion has becume 4 major public health problem as
increasing usage of pesticides has occurred in the last
decade. The pesncide poisoning surveillance system in
South Africa relies primarily on reports from health
care practitioners (mandatory norificadon), the
Department of Labor (occupational cuses), and the
Depariment of Home Affairs (death certificale infor-
mation). Furthermare, local environmenral health offi-
cers are responsible for follow-up investigarions and
remediation. On average, from 100 to 200 cases of
human pestcide poisoning are reported annually, with
1020 of these being fatal. By conducting an intensive
survey and intervenrion project in the Western Cape
Province, the reseurchers were able to compare the
results from this project with those of the routine sur-
veillance system. The community-based project pro-
vicled free cholinesterase testing, information, training,
and educational materials to local health care providers.

The findings during this intensive survey included: a
nearly tenfold increase in case reporiing (40.5 cases/
100,000 residents for the year of the project versus 4.2/
100,000 average for the prior five-year period), dou-
bling of female cases (61% female for intensive survey
versus 30% for routine provineial surveilfance data),
increased accuparional cases (86% intensive data
versus 12% routine data), and decreased suicide cises
(9% intensive data versus 85% for roudne data). The
intensive survey suggests that there is an API underre-
porting rate of 90% for the routine surveillance system.
Furthermore, many of the exposure situations detccted
by the intensive survev indicated circumstances of
normal use o1 involving factors that were bevond the
conuwol ol the index case. Conversely, the [leahth
Department has stted that in local studies derived
from surveillunce reporting, the main cause of pesti-
dde poisoning is ignorance. Suggestons for improving
the routine svstem include: collecting appropriate data
that are linked 1o intervendon activities, better effort o
understand the exposure circumstances ol the cases
and avoid the tendency 1o blame the case tor all expo-
stire incidents, and better conperation berween the dif-
{erent reporung sources and the participating govern-
mental and nongovernmental groups..

Nicaragua—Underreporting of Pesticide Intoxications

To deternune the true extent of pesticide intoxicanon
and the degree of underreporting of the existing sur
veillance system, an agriculiural area (grain, coton,
and catley was studied during the periad of hewv pes
ticide use* In 1085, asumvey was conchucted atugrcul-
wiral cooperatives and nearby private farms that were
converent woa renional health center. A short stan-
duardized guesnonnaire was administered o ugricul-
tural workers asking whether the individual had ever
been movle A due o pesticides, and if ves, what were

the localion, date, symptoms, and ather circumstances
axsociated with the incident. If three of the following
symploms commonly seen in cholinesterase inhibition
were reported, then the individual became a verified
API case: lightheadedness, blurred vision, nausea, vom-
iting, weakness, excessive swealing, Uremor, excessive
salivation, headache, ditticulty breathing, convulsions,
and loss of consciousness. In addition, the number of
cases identified by the questionnaire survey were com-
pared to the cases reported with the regional pesticide
poisoning registry.

Of the 633 interviews conducted, there was no
refusal during study recruitment at the 25 agricultural
cooperatives in the study area. There were 520 persons
(82%) reporting pesticide use and 158 (23%) report-
ing a pesticide-related iliness during the prior 12
months. Among the 304 persons (48% of total study
group) reporting at least one lifetime poisoning or ill-
ness duc to pesticides, 225 (74%) were verified cases as
per the study definition. The names of the medically
treated cases were compared with the API regisuy list,
with only eight of 23 cases being identitied. Thus, an
estimated underreporting rate of 65% was derived. The
representativeness of the study populadon may be in
question due ro vsing only agricultural workers and not
emploving a stratitied random sample of the popula-
von. Furthermore, the broad case definition with the
focus on the acute symptoms of cholinesterase-inhibit-
ing pesticides may lead to an inaccurate overall APT
rate. Nonetheless, there is still a very large rate of cases
thar are nor being detected by the existing surveillance
system due Lo ill people's not seeking medical attention
(24 of 47 total ill, or 31%), and cases that were treated
but not reported (15 of 47, or 32%;.

MEDICAL MONITORING OF WORKERS
EXPOSED TO PESTICIDES

In California, state law requires that medical superw-
sion be estadblished for a particular group of pestcide-
exposurc workers. An employer s required to provide
medical supervision for workers that regularly handle
an organophosphate or carbamate pesticide with
“Danger” or “Warning” on the label.”* Regular han-
dling is defined as mixing, louding, or applving Lhe pes-
ucide for more than six days in any 30 day period.
These pesticides act through tie inhibition of the
enzyme cholinesterase and can produce a wide variety
ol bealth etfecis (Table 1). Once a medical supervisor
is selected, several componenis are required 1o be in
plave to fullv implement a3 medical monitoring pro-
gram (Table 6).

The described program camnties the bare mnini-
mum necded for compilance with 2 regulation. The
general principles of w surveillance svslem and good
ricdicul practice need ro be kepoin munil. For example,
nne wav choose 1o inchiude field warkers who poten-
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TABLE 6 Medical Supervision for Workers Exposed fo Cholinesterase Inhibitors®

_Prog!orn Element

Actlon Required

Medical supervisor

Employer contracts with licensed physicion to become Medical Super-

visor of program

Cholinesterase (ChE) testing

Obiain erythrocyte (RBC) and piasmao ChE levels; because of variabil-

Ity between iaboratories, use ihe same laboratory for all ChE testing

Baseline ChE level

Taken when worker has not been exposed to organophosphates or

carbamates for 30 doys

New employee testing

Test of end of each of ihe first three 30-day periods of regulor han-

diing; then, do penodic testing every 60 days or as recommended by
the medical supervisor

Action criteria for ChE levels:
ChE drops 20% below baselins level
RBC ChE drops 30% or lower
Plasma ChE drops 40% or lower

Criterla for resuming work with potential
organophosphate or corbamate
exposure

Employer must evoluote workploce and correct any unsafe situations
Exposure to organophosphates or carbamates must sfop
Exposure 1o organophosphates or carbomotes must stop

Both RBC and plasma ChE levels return to at leost 20% of baseline

*This program is based on the Colifornio Code of Regulations. Title 3. and s required of employers with workers who handle

cholinesterase or carbamate pesticides. '

tially get secondary, bystander, or unintentional direct
exposures, one would wanl to assess other chemical
and physical agents that might pose hazards and exac-
erbate any health problems, there should be integra-
ton of this medical supervision with any medical eval-
uation for respirator use, emergency response and
decontamination procedures, and worker or manage-
mernst safety and health training. Furthermore, the sur-
veillance principles of ongoing standardized data col-
lection, analysis, interpretation, dissemination and
follow-up intervention need to be considered. For a
medical supervision prograin these items translate into
collection of all pertinent health and exposure data,
dnalysis not only of an individual response bur also of
the entire work group to identify any trends (e.g. vuse of
epidemic curve}, interprewrion of any changes in bio-
logical measurements in conjuncuion with workplace
and personal medical factors, routine reporting of find-
ings to both the workers and management (with appro-
priate attention to confidentiality issues), and possible
in-depth outbreak investigarions, as needed.

PESTICIDE EXPOSURE MONITORING
Culifornia Pesticide Use Duta

An example of a pesticide-exposure surveillince system
L, that found in California. Since 1990, the state has
required the reportng ol all agriculiural pesticide use.”
Each vear, 45,000 o 30,000 vperator identfications for
pesticide nse are issued in California. repiresennnyg
135,000 1o 206.000 fields or sites. There are appros-
mately 2.5 million pesricide products anplied 1o azri:
cultural Bields. The dat cotlection tavolves site ideini-

fication mumbers, commodity (reated, planted and
eated acreage, pesticide(s) used, amount applied,
applicatdon method, lime and date of application, and
Lownship or section of state where activity occurred.
The types of pesticide uses reported include agricul-
ture production, postharvest commodity treatnent,
structural fumigation, landscape maintenance and all
other reported agricultural uses. The mandatory
reporting does noc apply to home and garden use and
most industrial and institutional uses. Figure 4 shows
the gracual increase of agricultural pesticide use
reported over the period 1991 through 1998. Annual
statewide summaries of pesticide use categorized by
chemicals and crops are available online. These orline
data have been used for risk assessment, evaluation of
regulatory action, and research purposes.

Natiwonal Report on Human Exposure to
Environmental Chemicals

The Nadonal Center for Environmental Health, Cen ters
fur Disease Controf, has recently issued 4 report on a
project that will conduct a more precise tvpe of exposure
assessirent by conducting bislogic imonitoring  of
selected toxicants {or the general populaton.'™ The
National Report on Hurnan Exposure w Environiner )
Chemicals provides the first of an ongroing assessmen- of
the U.S. population exposire 10 27 chemicals, includng
organophosphite pesticide metabolites in the urine.
The urine samples are from the 1999 National Hez th
Nutritien and bxamination Survey (NHANES), whick is
2 continucus national sample of the S, populadon,
NHANES corluos o stundardized health intecvie w,
physical examinadon, and testing of hiologie fluids. T se
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Puunds of pesticide active
ingredient (in millions)

1991 1993 1994 1995 1996 1997

Year

goul 15 L issue annual updales that will combine the
analysis results with Lthose of other large exposure srudies
within the United States. The first preliminary resulis
include the following organophosphate urinary metabo-
lites: dimethylphosphate (DMP), dimethylthiophos-
phate (DMTP), dimethyldithiophosphate (DMDTP),
diethviphosphate (DEP), diethylthiophosphate (DETP),
and dicthyldithiophosphate (DEDTP) (Table 7). These
six inetabolites are non-pecific breakdown producis uf a
wide variety of organophosphate pesticides including
chloryrifos, diazinon, fenthion, malathion, parathion,
phosmet, temephos and methyl parathion. This type of
pesticide exposure wend dara (especially when paired
with the NJHANES health informadon) promises to he a
more precise assessment of body burden than the usual
measurement of external pesticide use.

INFORMATION SOURCES

The following are sources that provide information
about pesticide exposures, health effects, and surveil-
lance systems (borh exposure- und discase-based):

Figure 4—Iotal ormounis of reportad peslicids use
as pounds of active ingredient.’

Recognitivn and Management of Pesticide Poisonings,

Sth Edition, 1999

This book provides disgnosuc and medical manage-
mentinformation for acute pesticide intoxications (for
all EPA-registered and noteworthy non-registered pesti-
cides). This manual can be ordered in English or Span-
ish by calling the Office of Pesticide Programs, US EPA,
at (703) 303-7666 or via Web site <www.epa.gov/pest-
cides/salety/healthcare>. At this site, one can also
access the manual in electronic format.

Natienal Pesticide Telecommunications Network (NPTN)
<htip://ace.orst.edu/info/nptn/>

NTPN is based at the Oregon State University and is
cooperatively sponsored by the University and the U.S.
EPA. This network provides information about pesti-
cide poisonings, handling information, environmental
and occupational health effects, referrals for investiga-
tions of pesticide incidents, emergency treatment for
humans and animals, and c¢leanup and disposal proce-
dures. The telephone hodine and e-mail query serve
the United Swuates and its terrilories: (800) 858-7373

TABLE 7 Distribution of the Organophasphcte Urinary Metabolites as Geometric Mean (GM) and Percentile Levels
for the U.S. Population, Aged 6-52 Years, NHANES Datq, 1999*

GM 10th 25th 50th 75th o0in

N =703 (95% CI) Perceniile Percentie Percentile Pescantile Percentila

DMP 1.84 < LCMH? 0.49 1.36 4.02 101
(1.10-2.59)

DMT2 261" <toD? 0.59 3.08 7.87 23.6
(1.77-3.45)

DNDTP 051! < LOD* < LOD? 0.42 1.57 533
(0.39-0462)

DEP 2.24 0.43 081 1.87 585 12.13
(1.11-3.37)

DETP 0.71 0,26 0.38 0.4 1.25 2.32
(0.56-C.87;

DEDIP 0.16 0.04 0.07 0.14 033 0.70

©.12-0.21

‘See text for explonochon of metapoite cobreviahons Sompie sze for ol metabolite calegones wos 703 individuas Unils for

m2tabd te leves are microgrem per gram creaiirni™e N unne exceot wheate gisewhere noted.,

Urit s pg/L utine.

*Lrrit of detechon s 081 pg/L unn2
‘Lt of darechon is G 18 ug/e unine
i af detecton s 008 ug/L urira

12 + Osorio
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(4:30 AM-7:30 pM EST dailv except for holidays), and
<npln@auce.orst.edus. Pesticide-related information
and links to other online informational sources ¢an he
found at the Web site.

Association of Occupational and Environmenta! Clinirs
(ACEC)

<http://152.3.65.120/oem. uim>

This association is a network of over 60 clinics repre-
senung more than 250 specialists. Their Web site 1s
very useful tor general medical information and links
to other sites dealing with all types of occnpational
and environmental health issues (including pesticide
exposures).

Extension Toxicology Network (EXTOXNET)

<http://ace. ace.orst.edu/info/extoxnel>

EXTOXNET provides Loxicolagic information about
pesticide-related health effects and is maintained as a
cooperative effort by the University of California—Davis,
Oregon State University, Michigan State University,
Cornell University, and the University of Idaho.

Integrated Risk Information System (IRIS)
<hltp:/ace.ace.orst.edu finfo/extoxnet>

IRIS is an electronic database maintined by the U.S.
EPA that deals with human health effects resuiung
from exposures to various chemicals in the environ-
ment. IRIS is intended [or thosc persons wirhout exten-
sive trajning in toxicology but with some knowledge of
the health sciences. Information is provided on hazard
identification and dosc—response assessment, with
extensive supporting documenlation available onhne.

Agency for Toxic Substances and Diseuse Registry
(ATSDR)

<hitp://alsdr ] atsdr ede. gov: 8080/ lexfug. hitm!i>

ATSDR publishes fact sheets and other information
about pesticides and other loxic substances.

California Pestiade Data Bases

<awunn. cdpr.ca.gov/docs/datubase/database. litm>

This Web site includes Pesticide Chemical Ingredients
Querices, links to the U.S. EPA Otfice of Pesticide Pro-
grams chemical dictionuary, Pesticide Product and
Label Data Base Queries (updated nightly), access to
repors [tom the Califorma Pesnade Hness Suiveil-
lance Program, and the Pesticide Use Report Dana.

Nule added i pronf Since the wming of this arncle, o new resources
hurve become available: 1) SENSOR Web site, wwwiecde pov/nosh/
potan v and 73 Updated gumdeanes for evdwiting pubie heaith sur-
veiance systems, MMWR. 2001, 30, July 27, no. RR-13,

The author 1s gratelul 1o Jerry Blongell, US EPA, Louise Mehler, Calj-
lornia Depanment of Pesticide Reguiation, Rony Maza, PAHO/ WKQ
Belize Regional Office, and Geoffrey Calverl, NIOSH, lor therr encoyr-
agement and assislance during the preparation of \he manuscrpy
Furtharmore, a hearifell thank you to lhe many sludents, cofleagoes,
patients, and worxers who have helped in refinirg my undzstandiag
of dlsease surveillanca and Xepl a human face on all the numbers,
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TEXAS DEPARTMENT OF HEALTH
SENTINEL EVENT NOTIFICATION SYSTEM FOR OCCUPATIONAL RISKS
GRANT NO. U52/CCU602983-16
INDIRECT COST COMPUTATION
FOR THE PERIOD
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ONSITE 5,260.53 10.5% 552.36
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TEXAS DEPARTMENT OF STATE HEALTH SERVICES
SENTINEL EVENT NOTIFICATION SYSTEM FOR OCCUPATIONAL RISKS
GRANT NO. U52/CCU602983-17
INDIRECT COST COMPUTATION
FOR THE PERIOD
09/30/03-09/29/04
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Direct Total
Cost Rate Amount
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FY 05 OFFSITE 09/04 - 09/04 0.00 18.8% 0.00
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Cumulative Indirect Cost 10/03-09/04 7,439.50
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TEXAS DEPARTMENT OF HEALTH
SENTINEL EVENT NOTIFICATION SYSTEM FOR OCCUPATIONAL RISKS
GRANT NO. 1 U60 OH008349-01
INDIRECT COST COMPUTATION
FOR THE PERIOD
9/30/04-09/29/06

Modified
Direct Total
Cost Rate Amount
FY 05 OFFSITE 10/04 - 08/05 0.00 39.9% 0.00
ONSITE 43,805.30 11.4% 5,005.20
LHD 0.00 0.0% 0.00
HOSPITAL 0.00 15.9% 0.00
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Cumulative Indirect Cost as of 11/06 14,204.31
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